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EXECUTIVE SUMMARY 
 
 
This Human Health Risk Assessment (HHRA) was performed as part of the Remedial Investigation (RI) 
at the Nuclear Metals, Inc. (NMI) Superfund Site (Site) located in Concord, Massachusetts          
(Figure 1-1).  The objective of this HHRA is to characterize health risks to human populations that, in 
the absence of any remedial measures, are assumed to be exposed to Site-related contamination under 
the current and foreseeable future uses at the Site. 
 
The applicable legal context for the HHRA is the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended.  The applicable regulatory requirement is 
the National Contingency Plan (NCP), 40 CFR Part 300.  The HHRA is being performed as a 
component of the Remedial Investigation/Feasibility Study (RI/FS) for the Site.  The RI/FS is being 
carried out pursuant to an Administrative Order by Consent (AOC) effective June 13, 2003 and 
amended on February 19, 2008.  The AOC followed inclusion of the Site on the National Priorities List 
on June 14, 2001 (66 Federal Register 32235, 32241). 
 
The HHRA is performed using United States Environmental Protection Agency (USEPA) CERCLA 
guidance for risk assessment.  That guidance provides the methodology that is used to complete the risk 
assessment, including specific direction concerning how analytical data should be evaluated and 
chemicals selected for inclusion in the HHRA, the manner in which possible exposures to human 
populations should be identified and quantified, sources to be used to obtain approved toxicity values, 
and how to calculate and interpret health risk estimates.  The overall approach for the HHRA was 
presented in the RI/FS Work Plan for the Site.1  This Final HHRA incorporates the responses to 
USEPA and community group comments on the Draft and Draft Final HHRA documents. 
 
The HHRA uses the analytical data collected in support of the RI for the Site.  The RI data were 
collected in accordance with the RI/FS Work Plan and its’ amendments2 during Phase 1A, 1B, and 1C 
investigations that were completed between 2004 and 2010. 
 
Site Description and Conceptual Site Model 
 
NMI was a specialty metals research and manufacturing facility which operated on a 46-acre property 
at 2229 Main Street in the western portion of the Town of Concord, Middlesex County, Massachusetts 
(Figure 1-1).  Past facility operations involved research and development in metallurgy and 
manufacturing of depleted uranium products, metal powders, and products made of beryllium, 
beryllium alloy, and titanium. The Site is now under the control of de maximis, inc, which is 
performing a Non-Time Critical Removal Action (NTCRA) to remove the on-property buildings and 
structures. 
 
The NMI property is approximately 46 acres and as currently configured, includes eight interconnected 
buildings (to be removed as part of the NTCRA), several smaller outbuildings, paved parking areas, a 
Cooling Water Recharge Pond (hereafter referred to as Cooling Pond), a former waste Holding Basin, a 
Sphagnum Bog, a wetland in the northeast portion of the property (NE Wetland), and areas of fill 
and/or waste materials.  The property is bordered by Main Street (Route 62) and several commercial 

                                              
1 de maximis, 2005. 
2 de maximis, 2004a&b. 
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and residential properties to the north, residential properties to the east, Town-owned open space and a 
children’s summer camp to the south and southwest, and woodland and commercial/industrial 
properties to the west.  The Assabet River is situated approximately 300 feet (ft) north of the property, 
on the opposite side of Rt. 62, and an approximately 6,000 foot reach of the Assabet River was 
investigated as part of the RI. 
 
The uses of the land surrounding the NMI property include residential to the east, Town-owned open 
space and a children’s summer camp to the south and southwest, open space and commercial space to 
the west, and commercial/residential space (offices with a second floor rented residential space) to the 
north (on the north side of Rt. 62).  The area to the north of Rt. 62 is open space associated with the 
Assabet River and floodplain area.  Drinking water at the Site and surrounding properties is supplied by 
a public water distribution system. 
 
As described in the RI Report (de maximis, 2012), the nature and extent of potential contaminants in 
soil, surface water, sediment, and groundwater have been sufficiently characterized, resulting in a 
definition of the boundaries of the Site.  The Site is defined by the areal extent of contamination, 
including any contamination that has migrated beyond NMI property boundaries, and not by property 
boundaries alone.  Consequently, the Site includes on-property areas (defined as areas with 
contamination that are within the 46-acre NMI property) and off-property areas (defined as areas with 
contamination that are outside of the NMI property).  The principal sources of Site-related 
contamination are associated with former depleted uranium operations that included copper jacket 
removal using nitric acid and machining and casting activities.  Other sources of contamination at the 
Site include metallurgical research and development (and potential discharge of wastes such as 
laboratory reagents and metals), manufacturing of beryllium-containing alloys, use of thorium-
containing products (e.g., thoriated tungsten rods), and facility support operations including use of 
cutting oils for milling operations, hydraulic oils for operation of heavy presses, industrial cleaners and 
degreasers, solvents, and fuel oil for winter heating. 
 
The RI was initiated by identifying and investigating Areas of Investigation (AOIs). AOIs represent 
areas where former activities at the Site could have potentially resulted in contamination of 
environmental media.  However, as the RI progressed and analytical sampling data were collected and 
evaluated, it became apparent that constituents were released or disposed of in ways that resulted in 
contamination that extends across multiple AOIs, such that the boundary of an AOI does not necessarily 
define the boundary of a specific type of contamination.  Specifically, disposal or release of 
contaminants appears to have occurred through direct disposal, spills, or leaks from drain lines; 
disposal of dredging materials and/or land filling, and aerial deposition and subsequent storm water 
runoff and deposition.  Among the constituents released by these mechanisms, depleted uranium and 
polychlorinated biphenyls (PCBs) show the greatest extent of contamination across multiple soil and 
sediment AOIs.  Leaching of uranium and chlorinated volatile organic chemicals (VOCs) to 
groundwater has resulted in overburden and bedrock groundwater plumes of uranium and VOCs that 
exist on and off of the NMI property.  In addition, overburden and bedrock plumes of 1,4-dioxane are 
present on- and off-property due to the existence of 1,4-dioxane as a stabilizer in some solvents that 
leached to groundwater. 

Collectively, the contamination from historical activities at the Site has come to be located in soil, 
sediment, surface water, groundwater, and soil vapor.  The specific receiving media where potential 
exposure pathways to human receptor populations could be complete include:  
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On-Property Site Media 

 Surface soil (defined as soil 0 – 1 ft below ground surface (bgs) by USEPA Region 1); 
 Subsurface soil (defined as soil 1 – 10 ft bgs by USEPA Region 1); 
 Surface water – Cooling Pond, Sphagnum Bog, NE Wetland; 
 Sediment – Cooling Pond, Sphagnum Bog, NE Wetland; 
 Peat – Sphagnum Bog; 
 Overburden Groundwater; and 
 Bedrock Groundwater. 
 
Off-Property Site Media 

 Surface soil – south of property line, Rt. 62 storm water outfall and floodplain area; 
 Subsurface soil – Rt. 62 storm water outfall; 
 Surface water – Assabet River, including the Assabet River floodplain tributary (Embayment 

Area); 
 Sediment – Assabet River floodplain tributary (Embayment Area); 
 Overburden Groundwater; and 
 Bedrock Groundwater. 
 
Within these media, chemicals of potential concern (COPCs) were selected in accordance with USEPA 
guidance.  COPCs represent chemicals that are present in Site media at concentrations that could pose 
more than a negligible health risk and, therefore, are carried through the risk assessment for 
quantitative evaluation of potential exposures and risks.  COPCs identified in Site media primarily 
include polynuclear aromatic hydrocarbons (PAHs), PCBs, metals, uranium, and thorium in soil and 
sediment; metals, uranium, and thorium in surface water; and VOCs, 1,4-dioxane, metals, 
nitrate/nitrite, uranium, and thorium in groundwater. 
 
In addition, subslab soil gas samples were collected at 2250 Main Street in Concord, which is located 
within an off-property area of the Site where VOC contamination has been detected in overburden 
groundwater.  The purpose of collecting the soil gas samples was to determine if a vapor intrusion 
exposure pathway may be of potential significance at the occupied building located at that address. 
Vapor intrusion is the process in which vapors migrate from subsurface sources (such as soil or 
groundwater) to soil gas, and then to indoor air.  Trichloroethene was the only constituent that was 
detected in soil gas samples; the reported concentrations were below USEPA soil gas vapor intrusion 
screening levels (VISLs) protective for indoor air within a commercial space, but were greater than soil 
gas VISLs protective for air within a residential space.  USEPA is evaluating the significance of the soil 
gas data and identifying additional steps that may be required to further evaluate the vapor intrusion 
exposure pathway at the 2250 Main Street location. 
 
Exposure Assessment 
 
The HHRA evaluated health risks to receptor populations that could potentially be exposed to COPCs 
under current and possible future land use conditions.  Rather than evaluate risks for each AOI, the 
HHRA process subdivided the Site into exposure areas (EAs) for assessing and characterizing risk.  
EAs represent the geographic areas of the Site where exposures may occur, and may include one or 
more AOIs, exposure points, and exposure pathways.  Exposure areas were defined by considering land 
uses and associated activities, physical setting of the site (topography, water bodies), potentially 
complete exposure pathways, and the spatial distribution and concentrations of COPCs, particularly 
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uranium and PCBs.  Two sets of EAs were identified:  one to evaluate risks associated with current 
land use conditions; and one to evaluate risks associated with possible future land use conditions. 
 
The EAs that were defined to evaluate risks associated with current land use conditions are listed below 
and are shown in Figure 3-1. 

 Current-1 (Open Space Area), representing the portion of the NMI property that is outside of 
the fenced areas, as well as the portion of the Site that is on the Town-owned property to the 
south of the NMI property.  This EA also includes the accessible portions of the eastern and 
southern portions the Sphagnum Bog. 

 Current-2 (Open Space Area - North), representing an area within Current-1 where elevated 
COPC concentrations relative to the surrounding area were detected. 

 Current-3 (NE Wetland), consisting of the Northeast Wetland. 
 Current-4 (Rt. 62 Outfall and Embayment Area), representing the storm water outfall, 

floodplain, and Assabet River backwater tributary (i.e., Embayment Area) on the north side of 
Rt. 62. 

 Current-5 (Assabet River), consisting of the reach of the Assabet River in the vicinity of the 
Site. 

 Current-6 (Fenced Area), representing the portion of the NMI property that is within the fenced 
areas, including the area around the Holding Basin, Cooling Pond, and Former Landfill. 

 
The EAs that were defined to evaluate risks associated with future land use conditions were segregated 
by medium (soil, surface water/sediment, groundwater), and are listed below and shown in Figures 3-2 
and 3-3.  These EAs used AOI denotations in their descriptions to help identify the physical location of 
the EA at the Site, but the EA boundaries generally do not coincide with AOI boundaries. 
 
Soil EAs 
 
 A1, A2, and A3 (AOI 14 West, South, and East) represent the perimeter of the NMI property 

where adjacent land use is residential or open space. 
 A4 (AOI 14 – North) represents an area of elevated COPC concentrations within AOI 14 and is 

the same as EA Current-2. 
 A5 (AOI 8 Sweepings Piles) consists of an area of elevated COPC concentrations on the facility 

property, but east of the facility fence line.  This area was fenced during the RI and is presently 
inaccessible (due to the fencing) under current land use.  However, the HHRA assumed that the 
fence is removed in the future, making soils accessible. 

 A6 (AOI 7 & 11 Industrial Area – East) represents the area between the facility buildings and 
the area around the Holding Basin and Cooling Pond.  This area is presently in the fenced 
portion of the facility and is largely covered with pavement.  The HHRA assumed that in the 
future the area would not be fenced, and that the soil would not be paved, thus making soil 
accessible. 

 A7 (AOI 5 Industrial Area – West) consists of the area on the western side of the buildings.  
This area is presently largely covered with pavement.  However, the HHRA assumed that in the 
future the area would not be paved, thus making soil accessible. 

 A8 (AOI 14 – Off-property) represents the portion of AOI 14 that is located off of the facility 
property. 

 B1 (Area Around Cooling Pond and Landfill) consists of the area surrounding the Cooling 
Pond, rim of the Holding Basin, and Old Landfill, and extends from A6 to the Sphagnum Bog.  
This area is presently fenced and the Old Landfill is covered with an impermeable membrane 
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and is not accessible under current land use conditions.  However, the HHRA assumed that the 
fence and cover would be removed in the future, making soils accessible. 

 B2 (AOI 2 & 4 Soils Around Cooling Pond) represents an area of elevated COPC 
concentrations immediately surrounding the Cooling Pond.  This area is also within the area 
that is presently fenced, but the HHRA assumed that the fence would be removed in the future, 
making soils accessible. 

 B3 (AOI 10 NE Wetland) represents the soils along the steep embankment that descends to the 
NE Wetland. 

 B4 (Rt. 62 Outfall and Embayment Area) is the same as Current-4. 
 B5 (AOI 1 Holding Basin) represents the soils at the base of the Holding Basin.  These soils are 

presently covered with an impermeable membrane and are within the area of the facility that is 
presently fenced.  However, the HHRA assumed that the fence and membrane would be 
removed in the future, thus making the soils accessible. 
 

Surface Water/Sediment EAs 
 
 SW/SD-1 and SW/SD-2 represent portions of the Sphagnum Bog.  SW/SD-1 consists of the 

majority of the sphagnum bog area, whereas SW/SD-2 represents an area within the lag zone 
(water-filled moat area that surrounds the peat/sphagnum mat in the middle of the bog) in the 
southwestern portion of the bog where elevated COPC concentrations were identified. 

 SW/SD-3 is the Cooling Pond. 
 SW/SD-4 is the NE Wetland. 
 SW/SD-5 is the Assabet River and is the same as EA Current-5. 
 
Groundwater EAs 
 
 Groundwater EAs were defined based on whether the groundwater exists in the overburden or 

bedrock, whether the groundwater is located on-property or off-property, and whether the 
groundwater is within a defined groundwater plume (area of elevated COPC concentrations).  
The groundwater EAs consist of: 

 On-property overburden plume, which includes the on-property area of groundwater 
encompassed by all overburden plumes. 

 On-property overburden groundwater, which is the on-property area that is outside of the 
plumes. 

 Off-property overburden groundwater, which includes the off-property overburden monitoring 
wells. 

 On-property bedrock plume, which includes the on-property area of groundwater encompassed 
by all bedrock plumes. 

 On-property bedrock groundwater, which is the on-property area that is outside of the plumes. 
 Off-property bedrock groundwater, which includes the off-property bedrock monitoring wells. 
 
In addition, an area where vapor intrusion could be a potential exposure pathway in the future was 
identified as areas where VOCs were detected in soil or overburden groundwater at concentrations 
greater than VISLs for groundwater or analytical reporting limits for soil.  That area is shown on 
Figure 3-4. 
 
The EAs defined in the HHRA identify where possible exposures to COPCs could occur.  The other 
components of the exposure assessment identify how exposures could occur at the EAs, to which 
populations exposures could occur, and how much exposure could occur to each of the populations at 
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each of the EAs.  This analysis was completed by identifying exposure pathways and current and future 
land uses. 
 
An exposure pathway describes the course a chemical takes from the exposure medium to the exposed 
individual.  The potentially complete exposure pathways evaluated in the HHRA included:  direct 
contact (incidental ingestion and dermal contact) with soil, surface water and sediment; external 
exposure to radiation in soil and unsubmerged sediment; inhalation of dust and vapor released from 
soil; potable use of groundwater (ingestion, dermal contact, and inhalation of vapors released from 
groundwater used as household tap water); vapor intrusion; and ingestion of radionuclides in home-
grown produce.3 
 
Presently, the Site is a mix of industrial buildings and adjacent open space areas that are within a fenced 
portion of the NMI property.  Undeveloped open space areas are present outside of the fenced portion 
of the NMI property.  A current abutting resident scenario, which evaluated young children and adults, 
was used to evaluate health risks associated with potential exposures to COPCs in media within open 
space (unfenced) portions of the Site under the assumption that exposures to soil, as well as wading 
exposures to surface water and sediment in the Sphagnum Bog, could occur.  A current abutting 
resident/passive recreational visitor scenario was also used to evaluate risks associated with potential 
exposures to surface water and sediment at the NE Wetland area, Assabet River and associated 
Embayment Area, and the floodplain at the Rt. 62 Outfall area.  The scenario is protective for other 
receptor populations that might access the unfenced areas of the Site under current use conditions, e.g., 
attendee at the adjacent day camp.  A current trespasser scenario, which evaluated an older 
child/adolescent, was used to evaluate health risks associated with potential exposures to COPCs in 
media within the fenced (restricted) area of the Site under the assumption that exposures to soil, as well 
as wading exposures to surface water and sediment in the Sphagnum Bog and Cooling Pond, could 
occur. 
 
The future use of the Site has not been determined.  Therefore, health risks were evaluated for a range 
of possible future Site uses, including passive recreational, residential, and commercial/industrial.  
Passive recreational use refers to land uses that involve passive leisure activities such as walking, 
hiking, picnicking, or nature study.  The passive recreational use scenario evaluated young children and 
adults who were assumed to be exposed to soil, as well as to surface water and sediment if wading or 
swimming activities occur.  Residential use refers to use of property for the location of a residential 
dwelling, with the assumption that young children and adults spend the majority of their time each day 
at their property (i.e., at the Site).  Residential land uses are assumed to involve exposure to soil and 
use of groundwater as a potable water source, as well as ingestion of home-grown produce.  Risks 
associated with exposures to surface water and sediment were also evaluated for residential use.  The 
evaluation of risks associated with commercial and industrial uses of the Site considered risks to full-
time adult indoor workers (e.g., office workers) and risks to full-time adult outdoor workers (e.g., 
landscape supply depot worker), under the assumption that exposures to soil can occur to both types of 
workers.  Although the Site potentially could also be used for active recreational uses in the future 
(e.g., athletic fields), risks associated with residential land use can be used to conservatively represent 
the potential risks associated with active recreational land uses.  Consequently, active recreational use 
was not specifically evaluated in the HHRA. 
 

                                              
3 In accordance with USEPA guidance, only radionuclides are typically evaluated for uptake into home-grown 
produce. 
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Health risks for each of the current and future land use exposure scenarios were quantified using 
algorithms specified in USEPA guidance.  The majority of quantitative parameter values used in the 
exposure scenarios were USEPA reasonable maximum exposure (RME) default values published in 
USEPA guidance. 
 
Risk Characterization 
 
The results of the risk assessment were expressed as excess lifetime cancer risk (ELCR) and hazard 
index (HI) values, which provide estimates of cancer and non-cancer risks, respectively, for the land 
use scenarios evaluated.  ELCR and HI values were quantified by combining the COPC intakes 
calculated for the exposure scenarios described in the exposure assessment with toxicity values (cancer 
slope factor and unit risk values, and reference dose and reference concentration values) published in 
USEPA-approved sources. 
 
The relative significance of the calculated risks was evaluated in terms of a comparison with acceptable 
risk levels established in the National Contingency Plan (NCP).  The results of the risk assessment are 
used by USEPA to make response action decisions in accordance with the NCP4 and associated USEPA 
guidance.5  Accordingly, the following criteria are used by USEPA to make response action decisions 
based on the results of the HHRA: 

 A response action is not warranted when cancer risks are 10-6 or lower, and HI values are 1 or 
less; 

 A response action is warranted when cancer risks are greater than 10-4 or HI values are greater 
than 1; and 

 A response action is generally not warranted when cancer risks are between 10-6 and 10-4; 
however, such decisions are at the discretion of USEPA and are to be made based on site-
specific considerations. 

 
Under current land use conditions, it is concluded that access to open space (unfenced) areas of the 
Site, as presently configured, would not pose risks in excess of USEPA risk thresholds.  Specifically, 
ELCR is within the NCP cancer risk range of 10-6 to 10-4 and the non-cancer HI values do not exceed 1 
(Table ES-1).  These findings apply to children and adults (abutting residents, passive recreational 
visitors, children attending the adjacent day camp) who may access soil, surface water and sediment at 
unfenced portions of the Site, including portions of the Sphagnum Bog, the NE Wetland Area, Rt. 62 
Outfall Area, and the Assabet River and associated Embayment Area. 
 
Under current land use conditions, it is concluded that access to restricted (fenced) portions of the Site 
by trespassers would be associated with risks in excess of the USEPA risk thresholds.  This evaluation 
assumed contact by older children/adolescents with unpaved soils within fenced areas in the vicinity of 
the Cooling Pond, Holding Basin, and areas behind (to the east) of the facility buildings, as well as 
contact with surface water and sediment within fenced areas around the Sphagnum Bog and Cooling 
Pond.  The HI for this scenario is greater than 1 due to assumed contact with polychlorinated biphenyls 
(PCBs) in Cooling Pond sediment.  The HI values for all other media are below 1, and the cancer risk 
for all media is within the NCP cancer risk range of 10-6 to 10-4 (Table ES-1). 
 

                                              
4 “Code of Federal Regulations, Title 40, Part 300, National Oil and Hazardous Substances Pollution Contingency 
Plan”; Federal Register; March 8, 1990. 
5 “Role of the Baseline Risk Assessment in Superfund Remedy Decisions”; Office of Emergency and Remedial 
Response; OSWER 9355.0-30.  April 22, 1990. 
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For future residential land use, the conclusions of the risk assessment are that risks are above USEPA 
risk thresholds for EAs A4 (AOI 14 – North, surface soil), A5 (Sweepings Piles, surface and 
subsurface soil), A6 (Industrial Area – East, surface and subsurface soil), B2 (AOI 2 and 4 Soils at 
Cooling Pond, surface and subsurface soil), B4 (Rt. 62 Outfall, surface soil), B5 (AOI 1 Holding 
Basin, surface and subsurface soil), and SW/SD-3 (Cooling Pond, sediment) (Table ES-2).  For these 
EAs, non-cancer risks are above a HI of 1 and/or cancer risks exceed the upper bound of NCP risk 
range (10-4).  The HI values above 1 at these EAs are due to PCBs and/or uranium.  The principal 
contributors to the cancer risks are thorium, arsenic, PCBs, uranium, and polynuclear aromatic 
hydrocarbons (PAHs).  Cancer risks are within the NCP risk range of 10-6 to 10-4 and HI values do not 
exceed 1 for all other EAs. 
 
Future residential use of the Site could also include use of the groundwater as a source of potable water 
or as a source of vapors to indoor air.  The HHRA assumed that in the future, children and adults 
would use groundwater from the overburden or bedrock aquifers at the Site as their only source of 
household water.  Under these conditions, it concluded that cancer risks exceed the upper bound of the 
NCP risk range (10-4) and HI values are above 1 at all groundwater EAs (Table ES-2).  Principal 
contributors to the cancer risks are depleted uranium (on-property overburden plume), uranium 
exhibiting a natural signature (all other EAs), arsenic, trichloroethene, vinyl chloride, and 1,4-dioxane.  
Principal contributors to non-cancer risks include uranium, arsenic, trichloroethene, nitrate/nitrite, and 
other metals such as chromium, cobalt, iron, manganese, and molybdenum.  Risks associated with 
arsenic in two of the three bedrock groundwater EAs appear to be a background condition.  However, 
even with background arsenic excluded from the total risk estimates, risks exceed the USEPA risk 
thresholds.  Risks associated with potential migration of vapors to indoor air under future land use 
conditions were not quantified.  However, since this exposure pathway could exist in the future if the 
Site is re-developed, a response action to address the vapor intrusion exposure pathway will be 
identified in the FS. 
 
For the passive recreational land use evaluation, the HHRA assumed that children and adults would use 
the Site for passive recreation, either as recreational visitors or abutting residents.  The evaluation 
assumed that contact with soil, surface water, and sediment would occur.  The conclusions of the risk 
assessment for future recreational land use are that cancer risks are within the NCP risk range of 10-6 to 
10-4 for all EAs, but that non-cancer HI values are above 1 at EAs A5 (Sweepings Piles, surface and 
subsurface soil), A6 (Industrial Area – East, surface and subsurface soil), B2 (AOI 2 and 4 Soils at 
Cooling Pond, surface and subsurface soil), B5 (AOI 1 Holding Basin, surface and subsurface soil), 
and SW/SD-3 (Cooling Pond, sediment) (Table ES-2).  The HI values above 1 at these EAs are due to 
PCBs and/or uranium.  Cancer risk are within the NCP risk range of 10-6 to 10-4 and HI values do not 
exceed 1 for all other EAs. 
 
The HHRA also evaluated cumulative receptor risks associated with possible exposures to multiple 
media, including soil, surface water/sediment, and groundwater.  The conclusions of that evaluation are 
that cumulative receptor multi-media risks generally do not exceed risk limits when none of the 
individual EAs or media included in the cumulative risk summary have risks that exceed risk limits.  
There are only two exceptions to this:  1) the combination of risks for surface water and sediment at 
SW/SD-2 (Sphagnum Bog, southwest corner) and exposure area B1 (Soils Around Cooling Water 
Recharge Pond and Landfill) for residential use; and 2) the combination of exposure area A4 (AOI 14 – 
North) and SW/SD-2 for passive recreational use.  For these cumulative risk scenarios, additive risks 
for PCBs among the exposure areas result in HI values that exceed 1. 
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The HHRA assumed that future use of the Site for commercial/industrial purposes could involve either 
indoor work (e.g., office employees) or outdoor work (e.g., workers at a landscape supply depot).  The 
HHRA concludes that future commercial/industrial use that involves either indoor or outdoor work 
would not pose risk in excess of the USEPA risk thresholds at any of the EAs except A6 (Industrial 
Area – East).  Specifically, cancer risks exceed the upper bound of the NCP risk range (10-4) for the 
outdoor worker at EA A6 (surface soil) due primarily to uranium and thorium, but are within the NCP 
risk range of 10-6 to 10-4 all other EAs (Table ES-2).  Non-cancer HI values do not exceed 1 at any of 
the EAs. 
 
Finally, any re-development of the Site could necessitate excavation and construction work.  A 
construction worker scenario was evaluated to characterize high intensity, short term exposure to soils, 
such as those that could be associated with earthwork.  The HHRA concludes that risks for future 
construction work that involves excavation of soils are in excess of USEPA risk thresholds at three of 
the EAs.  Specifically, the HI values for surface soil at EA A5 (Sweepings Piles) and surface and 
subsurface soil at EA A6 (Industrial Area – East) and EA B2 (AOI 2 and 4 Soils at Cooling Pond) 
exceed 1, due to PCBs.  Cancer risk values do not exceed the NCP risk range at any of the EAs (Table 
ES-2). 
 
For each of the future land uses evaluated, one or more EAs is associated with cancer risks that exceed 
10-4 and/or hazard index values that exceed 1.  All EAs which are not associated with risks that exceed 
USEPA risk limits are generally associated with cancer risks that are within the NCP risk range of 10-6 
and 10-4.  There is only one EA (SW/SD-5 – Assabet River) that is associated with cancer risks that are 
10-6 or less. 
 
One of the site-specific considerations that is taken into account in deciding if response actions are 
warranted for EAs with risks that are within the NCP risk range is determining whether the risks are 
related to activities that occurred at the Site, or are related to natural or anthropogenic background 
conditions.  Response actions are generally not required to address risks that are associated with 
ambient background conditions.6  This is particularly the case when total site risks are contributed by 
naturally occurring constituents which are not related to releases at the Site. 
 
The HHRA showed that two of the most substantial contributors to cancer risks in soil are arsenic and 
thorium.  However, the HHRA concluded that arsenic and thorium concentrations in soil at the Site are 
consistent with local background concentrations.  Consequently, the risks calculated in the HHRA for 
arsenic and thorium in soil are a reflection of the risks associated with ambient background conditions, 
and not a representation of risks associated with site-related contamination.  The HHRA included an 
incremental risk analysis which identified the differences between risk for exposure to site soil 
concentrations and risks for exposure to background levels. 
 
The conclusions of the incremental risk analysis for the residential, passive recreational, and 
commercial/industrial future land use evaluations are that the majority of EAs that had total risks within 
the NCP risk range have incremental cancer risks that do not exceed 10-6 (Table ES-3).  In addition, 
incremental cancer risk for future residential land use at EA B4 (Rt. 62 Outfall and Embayment Area) 
and for future commercial/industrial land use at EA A6 (Industrial Area – East) are also reduced to be 
within the NCP risk range. 
 

                                              
6 “Role of Background in the CERCLA Cleanup Program”; Office of Solid Waste and Emergency Response/Office 
of Solid Waste and Remedial Response; OSWER 9285.6-07P; April 26, 2002. 
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Other factors that USEPA may consider in determining whether response actions are warranted for EAs 
with cancer risks that are within the NCP risk range include uncertainties in the risk assessment, 
magnitude and contributors to risks, and likelihood of land use upon which the risks are based.  For 
example, at EA B4 (Rt. 62 Outfall and Embayment Area), the incremental cancer risks for future 
residential and passive recreational uses are contributed by PAHs.  However, the source of PAHs in 
soil at that area is attributable to storm water runoff from Rt. 62, and not from activities at the Site.  In 
addition, given that EA B4 is located in the Assabet River floodplain, it is less likely that this area 
would be used for residential development in the future.  With respect to uncertainties in the risk 
assessment, the HHRA concluded that the uncertainties specific to this risk assessment are unlikely to 
have any substantial effect on the overall results or conclusions. 
 
Conclusions 
 
In conclusion, the HHRA demonstrates that cancer and non-cancer risks for current and possible future 
land use conditions at the Site exceed the upper limit of NCP risk range (10-4) and/or a non-cancer HI 
value of 1 at the following EAs: 
 
Current Land Use 

 Sediment in the Cooling Pond due to non-cancer risk. 
 
Future Residential Land Use 

 Surface soil at A4 (AOI 14 – North) due to non-cancer risk; 
 Surface and subsurface soil at A5 (Sweepings Piles) due to cancer and non-cancer risk; 
 Surface and subsurface soil at A6 (Industrial Area – East) due to cancer and non-cancer risk; 
 Surface and subsurface soil at B2 (AOI 2 and 4 Soils at Cooling Pond) due to cancer and non-

cancer risk; 
 Surface soil at EA B4 (Rt. 62 Outfall and Embayment Area) due to cancer risk; 
 Surface and subsurface soil at B5 (AOI 1 Holding Basin) due to cancer and non-cancer risk; 
 Sediment at SW/SD-3 (Cooling Pond) due to non-cancer risk; and 
 Groundwater at all groundwater EAs due to cancer and non-cancer risks. 
 
Future Passive Recreational Land Use 

 Surface and subsurface soil at A5 (Sweepings Piles) due to non-cancer risk; 
 Surface and subsurface soil at A6 (Industrial Area – East) due to non-cancer risk; 
 Surface and subsurface soil at B2 (AOI 2 and 4 Soils at Cooling Pond) due to non-cancer risk; 
 Surface and subsurface soil at B5 (AOI 1 Holding Basin) due to non-cancer risk; and 
 Sediment at SW/SD-3 (Cooling Pond) due to non-cancer risk. 
 
Future Commercial/Industrial Land Use 

 Surface soil at A6 (Industrial Area – East) due to cancer risk. 
 
Finally, future construction worker non-cancer HI values associated with EAs A5 (Sweepings Piles), 
EA A6 (Industrial Area – East), and B2 (AOI 2 and 4 Soils at Cooling Pond) exceed 1. 
 
For all other exposure areas, HI values do not exceed 1 and cancer risks are within the NCP risk range 
of 10-6 to 10-4 for all current and future land uses evaluated. 
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Based on the results of the HHRA, the EAs in which risks exceed the upper limit of the NCP risk range 
(10-4) are: 
 
 A5 (Sweepings Piles, surface soil), due primarily to thorium, arsenic, uranium, and PCBs; 
 A6 (Industrial Area – East, surface and subsurface soil), due primarily to uranium, thorium, 

PAHs, arsenic, and PCBs; 
 B2 (AOI 2 and 4 Soils at Cooling Pond, surface and subsurface soil) due primarily to thorium, 

arsenic, PCBs, uranium, and PAHs; 
 B4 (Rt. 62 Outfall and Embayment Area, surface soil), due primarily to thorium, PAHs, and 

arsenic; 
 B5 (AOI 1 – Holding Basin), due primarily to thorium and uranium; and 
 All groundwater EAs, on-property and off-property, due to uranium and arsenic at all EAs, and 

trichloroethene, 1,4-dioxane, and/or vinyl chloride at one or more EAs. 
 
When risks that exclude contribution from background conditions (primarily arsenic and thorium) are 
considered, it is concluded that: 

 EAs with total site risks that were greater than 10-4 have incremental risks that are within the 
NCP risk range of 10-6 to 10-4.  The sole exception to this is future residential land use at EA 
A6 (Industrial Area – East, surface and subsurface soil), where incremental cancer risks exceed 
10-4 due primarily to site-related uranium. 

 Nearly all EAs with total site risks that were within the NCP risk range of 10-6 to 10-4 have 
incremental risks that do not exceed 10-6. 

 
Therefore, overall the conclusions of the HHRA indicate that non-cancer HI values greater than 1 are 
the primary drivers for initiating response actions. 
 
Based on the results of the HHRA, the EAs in which non-cancer HI values exceed the NCP threshold 
of an HI of 1 are: 

 A4 (AOI 14 – North, surface soil), due to PCBs; 
 A5 (Sweepings Piles, surface and subsurface soil), due to PCBs; 
 A6 (Industrial Area – East, surface and subsurface soil), due to uranium and PCBs; 
 B2 (AOI 2 and 4 Soils at Cooling Pond, surface and subsurface soil), due to PCBs; 
 B5 (AOI 1 -  Holding Basin, surface and subsurface soil), due to uranium; 
 SW/SD-3 (Cooling Pond, sediment), due to PCBs; and 
 All groundwater EAs, on-property and off-property, due to uranium, arsenic, trichloroethene, 

1,4-dioxane, vinyl chloride, and other metals (e.g., cobalt, molybdenum, nitrate/nitrite). 
 

The EAs identified above must be carried forward into the FS for evaluation of response actions that 
could mitigate the potential risks. In addition to these EAs, two additional areas will be carried into the 
FS: 

 The AOI 3 (Old Landfill) portion of EA B1 due to the presence of metallic anomalies within the 
subsurface soil; and 

 The area identified as a potential future vapor intrusion exposure pathway shown on Figure 3-4. 
 
For each of these EAs, chemicals of concern (COCs) are identified as the chemicals that contribute 
most substantially to the risks.  Preliminary remediation goals are developed in the FS for the COCs. 
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1. INTRODUCTION 
 
 
This document presents the Human Health Risk Assessment (HHRA) for the Nuclear Metals, Inc. 
(NMI) Superfund Site (Site) in Concord, Massachusetts.  The objective of the HHRA is to characterize 
health risks to human populations that are assumed to be potentially exposed to Site-related 
contamination under the current and foreseeable future uses of the Site, in the absence of any remedial 
measures.  The results of the HHRA will be used with the results of the Baseline Ecological Risk 
Assessment in the Feasibility Study to identify media and areas of the Site that may require a response 
action. 
 
1.1 Background 
 
The Final Risk Assessment Plan (RAP) for the Site (de maximis, inc., 2005) stipulated that the HHRA 
would be completed in three separate deliverables that built on each other and would culminate in a 
complete risk assessment.  The three deliverables stipulated in the Final RAP include: 
 
1. RAGS Part D, Table 1 

 Provides a summary of the exposure pathways, exposure points and receptor 
populations to be evaluated in the HHRA (complete). 

 
2. First Interim Deliverable 

A. Hazard Identification 
 Conceptual Site Model (CSM) (complete). 
 Data Evaluation (complete). 
 Chemicals of potential concern (COPC) Selection (complete). 

 
B. Exposure Assessment I 

 Identification of Current and Potential Land Uses (complete). 
 Identification of Exposure Pathways and Exposure Points (complete). 
 Exposure Scenarios, including documentation of exposure parameters 

(complete). 
 Derivation of Exposure Point Concentrations (EPCs) (methods and modeling 

parameters).  
 Quantification of Exposure (methods).  

 
C. Dose-Response Assessment 

 Methodology (complete). 
 Presentation and documentation of cancer and non-cancer dose-response values 

(complete). 
 

D. Risk Characterization 
 Methodology (complete). 

 
3. HHRA 

All components of the First Interim Deliverable, plus: 
A. Hazard Identification 

 Toxicity Profiles 
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B. Exposure Assessment II 
 Derivation of EPCs (tables presenting EPCs, modeling outputs). 
 Quantification of Exposure (tables presenting calculations and quantitative 

estimates of exposure). 
 

C. Risk Characterization 
 Results (tables presenting risk calculations, tables and figures summarizing 

cancer risk and hazard index values, discussion of results). 
 

D. Uncertainty Analysis 
 Discussion/analysis. 

 
In consultation with USEPA, de maximis elected to present the first three components of Part B 
(Exposure Assessment I) of the First Interim Deliverable with the submittal of RAGS Part D, Table 1 
in advance of the First Interim Deliverable, thus leading to the title of that document “Identification of 
Exposure Areas, Pathways and Scenarios – RAGS Part D, Table 1,” which was submitted to USEPA 
on July 27, 2006.  The purpose of presenting these components of the First Interim Deliverable in that 
report was to advance certain aspects of the HHRA process, specifically derivation of working 
preliminary remediation goals (PRGs) for principal risk drivers,7 which is an activity that required 
regulatory agreement on the land use scenarios and quantitative parameters that will be used in the 
HHRA.  USEPA submitted comments on “Identification of Exposure Areas, Pathways and Scenarios – 
RAGS Part D, Table 1” in a letter dated October 5, 2006.  de maximis and USEPA reached resolution 
on the comments, and responses were conveyed to USEPA in a letter dated February 15, 2007.   
 
The First Interim Deliverable was submitted to USEPA on August 21, 2009.  USEPA provided 
comments from USEPA and stakeholder groups between January 2010 and April 2010.  de maximis 
provided responses to all comments in a letter dated May 3, 2010, and de maximis and USEPA reached 
resolution on the comments in a meeting on July 29, 2010.   
 
The Draft HHRA incorporated the responses to comments on the First Interim Deliverable and was 
submitted to USEPA in December 21, 2010.  USEPA provided comments from USEPA and 
stakeholder groups between March 2011 and August 2011.  de maximis provided responses to USEPA 
comments in a letter dated May 16, 2011 and USEPA conditionally approved the responses in a letter 
dated June 11, 2011.  de maximis provided responses to community group comments in a letter dated 
November 7, 2011 and USEPA conditionally approved the responses in a meeting on               
February 15, 2012. 
 
The Draft Final HHRA was submitted to USEPA in August 2012 and incorporated the responses to 
USEPA and community group comments on the Draft HHRA. This Final HHRA incorporates USEPA 
comments on the Draft Final HHRA. 
 
1.2 Regulatory Context of HHRA 
 
The applicable legal context for the HHRA is the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended.  The applicable regulatory requirement is 
the National Contingency Plan (NCP), 40 CFR Part 300.  The HHRA is being performed as a 
component of the Remedial Investigation/Feasibility Study (RI/FS) for the Site.  The RI/FS is being 
                                              
7 The purpose of this activity was to allow for better Feasibility Study (FS) planning and community understanding of the HHRA 
process. 
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carried out pursuant to an Administrative Order by Consent (AOC) effective June 13, 2003 and 
amended on February 19, 2008.  The AOC followed inclusion of the Site on the National Priorities List 
on June 14, 2001 (66 Federal Register 32235, 32241). 
 
The HHRA is performed using USEPA CERCLA guidance for risk assessment, including the USEPA 
risk assessment guidance and directives listed below.  A complete list of references that are used to 
complete the HHRA is included in Section 7: 
 
 EPA Region 1 Risk Updates (EPA, 1994; 1995; 1996; 1999a) 
 Risk Assessment Guidance for Superfund.  Volume 1:  Human Health Evaluation Manual 

(Parts A, D, E and F) (RAGS) (USEPA, 1989; 2001; 2004; 2009a) 
 Risk Assessment Guidance for Superfund.  Volume 1:  Human Health Evaluation Manual, 

Supplemental Guidance:  Standard Default Exposure Factors (USEPA, 1991) 
 Guidance for Data Usability in Risk Assessments (USEPA, 1992) 
 Exposure Factors Handbook (USEPA, 1997) 
 Radiation Risk Assessment at CERCLA Sites:  Q&A (USEPA, 1999b) 
 Soil Screening Guidance for Radionuclides:  Technical Background Document and Users Guide 

(USEPA, 2000) 
 Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 

2002a) 
 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste 

Sites (USEPA, 2002b) 
 Human Health Toxicity Values in Superfund Risk Assessments (USEPA, 2003a) 
 Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater 

and Soils (USEPA, 2002c) 
 Guidelines for Carcinogen Risk Assessment, Final (USEPA, 2005a) 
 Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

(USEPA, 2005b) 
 
1.3 Content of the HHRA 
 
The HHRA is completed using a four-step process, consistent with the framework for risk assessment 
described in Risk Assessment Guidance for Superfund (USEPA, 1989).  The four steps include Data 
Evaluation, Exposure Assessment, Toxicity Assessment, and Risk Characterization.  Supporting 
documentation of the risk assessment methods, inputs, and results are provided in tables, figures, and 
appendices to the document.  The organization of the HHRA and content of each of the report sections 
is described below. 
 
The remainder of Section 1 provides the regulatory context for the HHRA, the Site background, and 
the conceptual site model (CSM).  Figure 1-1 provides site location and layout.  Appendix A contains 
RAGS Part D, Table 1, which provides the ‘road map’ for the risk assessment and the basis for the 
grouping of analytical data described in Section 2 and the exposure assessment described in Section 3. 
 
Section 2, Data Evaluation, presents the data that are used in the HHRA, including: 
 
 Summary of media and Site areas sampled 
 Summary of data quality, with an emphasis on identification of data quality limitations that 

could introduce uncertainty into the risk assessment 
 Identification of Site data that are used in the HHRA 
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 Identification of data that are not used in the HHRA 
 Radiological data evaluation 
 Methods used to group and summarize data for use in the risk assessment 
 Methods used to select Chemicals of Potential Concern (COPCs) 
 Results of the COPC selection process 
 
Figures 2-1 through 2-4 show the locations of samples collected to provide the data evaluated in the 
HHRA.  Appendix B provides documentation of the data sets evaluated in the HHRA, including lists of 
samples and the analytical data used for each data set.  Appendix C provides RAGS Part D Table 2’s, 
which provide summaries of the data and document the selection of COPCs.  Table 2-1 provides a 
summary of the COPC selection results. 
 
Section 3, Exposure Assessment, provides information documenting the human populations that could 
access or use the Site under current and possible future land use conditions, how those populations 
could potentially be exposed to the COPCs in Site media, and quantifies how much exposure could 
occur.  Specific components of the Exposure Assessment include descriptions of current and future land 
uses, exposure areas (EAs), exposure pathways, and exposure scenarios, and documentation of 
exposure point concentration (EPC) and exposure intake calculations.  Figures 3-1 through 3-4 show 
the EAs.  Appendix D provides RAGS Part D Table 3’s, which document the calculation of EPCs, and 
Appendix E provides RAGS Part D Table 4’s, which document the exposure parameter values 
applicable for each exposure scenario.  Tables 3-1 through 3-6 provide summaries of information to 
support the exposure assessment. 
 
Section 4, Toxicity Assessment, provides information concerning the toxicological attributes of COPCs 
and the dose-response relationships of the COPCs that are used to quantify health risks.  Appendix F 
provides toxicity profiles, which describe potential health effects associated with exposures to COPCs, 
and RAGS Part D Tables 5’s and 6’s, which document the dose-response values used in the HHRA. 
 
Section 5, Risk Characterization, presents the methodology that is used to calculate and summarize 
risks to derive cumulative risk estimates.  Included in this section is an uncertainty analysis, which 
provides an evaluation of the variables and assumptions in the HHRA that could have a substantial 
bearing on the results of the risk assessment, and an identification of the chemicals of concern (COCs), 
which are the chemicals that will be further evaluated in the Feasibility Study.  Appendices G through 
M present the RAGS Part D Table 7’s, 8’s, 9’s, and 10’s, and additional information, which 
collectively provide the documentation of risk calculations and identification of COCs.  Tables 5-1 
through 5-16 and Figures 5-1 through 5-14 provide summaries of the estimated health risks.   
 
Section 6 provides the summary and conclusions of the HHRA, followed by references used to 
complete the HHRA. 
 
1.4 Site Description 
 
NMI is located at 2229 Main Street (Route 62) in Concord, Massachusetts.  The Site is defined by the 
areal extent of contamination originating from activities that occurred at NMI, including any 
contamination that has migrated beyond property boundaries.  Consequently, the Site includes on-
property areas (defined as areas with contamination that are within NMI property) and off-property 
areas (defined as areas with contamination that are outside of the NMI property).   
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The Site is the location of a company (first named Nuclear Metals, Inc., and later named Starmet, Inc.) 
that produced specialty metal products, including depleted uranium (DU) shields, counter weights, and 
armor penetrators; metal powders; beryllium and beryllium alloy parts; and specialty titanium parts.  
NMI (and later Starmet) operated at the Site from 1958 to 2011, although manufacturing of DU-
containing products was discontinued by 2003.  During that period, Starmet manufactured specialty 
metals products, including products made from beryllium-containing alloys.  Under the terms of a 
Consent Decree with the Massachusetts Department of Public Health (MADPH), Starmet vacated the 
Site in November 2011.  The Site is now under the control of de maximis, inc, which is performing a 
Non-Time Critical Removal Action (NTCRA) to remove the on-property buildings and structures. 
 
The NMI property is approximately 46 acres and as currently configured, includes eight interconnected 
buildings (to be removed as part of the NTCRA), several smaller outbuildings, paved parking areas, a 
Cooling Water Recharge Pond (hereafter referred to as Cooling Pond), a former waste Holding Basin, a 
Sphagnum Bog, and areas of fill and/or waste materials.  The property is bordered by Main Street 
(Route 62) and several commercial and residential properties to the north, residential properties to the 
east, Town-owned open space and a children’s summer camp to the south and southwest, and woodland 
and commercial/industrial properties to the west.  The Assabet River is situated approximately 300 feet 
(ft) north of the property, on the opposite side of Rt. 62. 
 
The existing land use at the NMI property is a mix of industrial use property, fenced undeveloped 
property, and unfenced undeveloped property.  The industrial portion of the NMI property is 
represented by the buildings and associated paved parking lots, paved staging areas, and small 
landscaped areas (mowed grass).  A security fence with locking gates restricts access to the southern 
and eastern sides of the portion of the property where the buildings are located.  The fence extends 
from that area to the Sphagnum Bog, encompassing the Cooling Pond, Holding Basin, and Old Landfill 
areas (see Figure 1-1).  This area is essentially ‘restricted’ open space, and is unpaved with varying 
amounts of vegetation (e.g., brush and grass) and wooded areas.  The unfenced portion of the property 
is located outside of the security fence.  This area is open space that is generally wooded.  The 
Northeast Wetland and the Sphagnum Bog are within this area. 
 
The uses of the land surrounding the NMI property include residential to the east, Town-owned open 
space and a children’s summer camp to the south and southwest, open space and commercial space to 
the west, and commercial/residential space (offices with a second floor rented residential space) to the 
north (on the north side of Rt. 62).  The area to the north of Rt. 62 is open space associated with the 
Assabet River and floodplain area. 
 
Drinking water at the Site and surrounding properties is supplied by a public water distribution system.  
However, the groundwater beneath the Site is within a Potentially Productive Aquifer as determined by 
the Commonwealth of Massachusetts and, consequently, is determined by the Commonwealth to be a 
water resource that requires protection as a potential drinking water resource.  Therefore, a well survey 
was completed as part of the Remedial Investigation (RI) to identify any residential and commercial 
wells within a 1,000 foot distance from the NMI property boundary and any municipal wells within 
2,000 feet of its boundary.  The results of the survey indicated that: 
 
 Review of water service sources for all parcels within a 1,000-foot radius of the Site boundary 

indicated that no residences have private wells and that all are on public water supply. 
 

 Four commercial water supply wells have been or are currently located north of the NMI 
property between Route 62 and the Assabet River, and two production wells are located on the 
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NMI property.  Of the wells located off of the NMI property, one well is in use.  That well, 
located at 2320 Main Street (Valley Sports), is a permitted, non-community public water supply 
well (overburden well) and is used for ice resurfacing, drinking water and bathing.  No formal 
Zone II delineation has been completed for this well.  Instead, an Interim Wellhead Protection 
Area (IWPA) has been defined based on regulatory requirements.  Finally, one of the wells at 
the NMI Site, SW-1 (an overburden well), is used to supply production water to the facility for 
industrial use. 

 
 Three municipal supply wells are located within approximately 2,000 feet of the NMI property.  

The Second Division well in the Town of Concord is approximately 2,000 feet south of the 
Site, but is not hydrogeologically connected to the Site.  Two other active municipal supply 
wells are located north of the NMI property and north of the Assabet River.  These include the 
Assabet 1 and Assabet 2A wells in the Acton water district.  Assabet 1 is approximately 1,500 
feet northwest of the property boundary and Assabet 2A is located approximately 2,000 feet 
northwest of the property boundary.  The Zone II for these wells does not extend to the 
property boundary, and only a small portion of the recharge to Assabet Well #1 (the closest 
well of the Assabet Wellfield) is expected to be derived from groundwater underflowing the 
river from the direction of the NMI Site. 

 
The future use of the NMI property is not known at this time.  The property is zoned ‘Limited 
Industrial Park #1,’ which permits the following types of uses: forestry, agricultural, greenhouse, earth 
removal (by permit), educational, child care facility, religious, philanthropic, office medical 
center/laboratory (by permit), parking transportation facility, warehouse, and R&D/manufacturing. It is 
hypothetically possible that some of the existing open space that surrounds the NMI property, such as 
the Town-owned property on the south side of the NMI property, could become residential, whereas 
development of other areas of open space, such as the Assabet River floodplain area and areas near the 
Sphagnum Bog and Cooling Pond, are unlikely to occur due to wetland set back and/or floodplain 
restrictions.  However, in the absence of a specific land use or development plan and in consideration 
of the possibility that zoning could change in the future, the risk assessment evaluates three types of 
future land uses:  1) residential; 2) commercial/industrial; and 3) open space/passive recreational. 
 
1.5 Remedial Investigation Summary 
 
To facilitate the RI field investigation, the Site was segregated into 18 separate Areas of Investigation 
(AOIs) based on differences in the contaminant release and location of media affected.  The AOIs are 
(Figure 1-1): 
 
 AOI 1 – Holding Basin 
 AOI 2 – Drum Burial Area 
 AOI 3 – Old Landfill 
 AOI 4 – Cooling Water Recharge Pond 
 AOI 5 – Septic Fields 
 AOI 6 – Sphagnum Bog 
 AOI 7 – Former Waste Storage Area 
 AOI 8 – Sweepings and Fill Area 
 AOI 9 – Pavement Drain Outfalls 
 AOI 10 – Northeast Wetland 
 AOI 11 – Drain Line Area 
 AOI 12 – Underground Storage Tank Area 
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 AOI 13 – Site Structures 
 AOI 14 – Surface Soils 
 AOI 15 – Transformer Pads 
 AOI 16 – Groundwater 
 AOI 17 – Background 
 AOI 18 – Assabet River 
 
The environmental media at each of these AOIs was sampled during the RI.  The RI sampling program 
consisted of the three phases that occurred between the fall of 2004 and the spring of 2010.  As stated 
in the RI Work Plan, the objective of the RI was to delineate the extent of contamination to 
concentrations that pose insignificant risk, rather than to non-detect or background levels.  Therefore, 
analytical data collected during each phase of the investigation were compared to RI Screening Levels 
(RISLs) in order to evaluate the extent of contamination.  The RISLs were developed in the RA Work 
Plan and were based on the higher of risk-based values protective of human health and the environment, 
background concentrations, and analytical detection limits. 
 
The RI identified volatile organic chemicals (VOCs), semi-volatile organic chemicals (SVOCs), 
polychlorinated biphenyls (PCBs), metals, and/or radionuclides at concentrations greater than RISLs in 
environmental media at these AOIs.  As documented in the RI Report, the RI successfully characterized 
the nature, extent, and fate and transport associated with the detected constituents in the various media 
at the Site.  The CSM, which integrates the nature and extent of contamination, hydrogeology, and fate 
and transport, is presented in the RI Report, and is summarized in the following section. 
 
1.6 Conceptual Site Model 
 
A conceptual site model (CSM) is used to describe the potential migration pathways through which Site-
related contaminants may have been transported and/or trans-located from source or release areas at the 
Site to other environmental media where possible human and environmental exposure may occur.  The 
CSM for the Site is described in detail in the RI Report.  This section provides a summary of the major 
aspects of the CSM. 
 
Sources 
The principal sources of Site-related contamination at the Site are associated with former depleted 
uranium operations that included copper jacket removal and machining and casting activities.  Other 
sources of contamination at the Site included metallurgical research and development (and potential 
discharge of wastes such as laboratory reagents and metals), manufacturing of beryllium-containing 
alloys, use of thorium-containing products (e.g., thoriated tungsten rods), and facility support 
operations including use of cutting oils for milling operations, hydraulic oils for operation of heavy 
presses, industrial cleaners and degreasers, solvents, and fuel oil for winter heating. 
 
Release Mechanisms 
Constituents were released or disposed of in ways that resulted in contamination that extends across 
multiple AOIs.  Specifically, disposal or release of these contaminants appears to have occurred 
through: 

 Direct disposal, spills, or leaks from drain lines (AOI 1 – Holding Basin, AOI 2 – Drum Burial 
Trench, AOI 4 – Cooling Pond; AOI 6 – Sphagnum Bog; AOI 7 – Former Waste Storage Area, 
AOI 11 – Drain Lines); 
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 Disposal of dredging materials and/or land filling (AOI 3 – Old Landfill, AOI 4 – Cooling 
Pond (soils around pond), AOI 8 – Sweepings Piles Area), and subsequent transport via erosion 
(AOI 6 – Sphagnum Bog); and 

 Aerial deposition (AOI 14 – Perimeter Soils), and subsequent storm water runoff and deposition 
(AOI 9 – Pavement Drain Outfalls and AOI 10 – NE Wetland). 

 

Among the constituents released by these mechanisms, DU, PCBs, and copper show the greatest extent 
of concentrations in excess of RISLs in soil and sediment. 
 
Migration Pathways 
Some constituents have migrated through natural processes from the media that they were initially 
released to.  Migration pathways relevant to the Site include erosion of soil (during storm events) and 
leaching to groundwater.  The most substantial migration pathway relevant to soil erosion appears to be 
associated with Cooling Pond sediments that were dredged and placed on the bermed area between the 
Cooling Pond and the Sphagnum Bog.  Erosion of the dredging material in this area appears to have 
resulted in migration of DU, PCBs, and copper to the Sphagnum Bog. 
 
Leaching of constituents in soil to groundwater is a complete pathway for uranium, nitrate, VOCs, and 
1,4-dioxane.  The sources of uranium and nitrate are the Holding Basin (AOI 1) and possibly the 
adjacent drain line area (AOI 11).  The sources of VOCs and 1,4-dioxane are likely related to historical 
disposal of chlorinated solvents such as tetrachloroethene and 1,1,1-trichloroethane (which likely 
contained 1,4-dioxane as a stabilizer) to the Holding Basin and/or Old Landfill (AOI 3).  VOCs have 
not been detected at elevated concentrations in soil other than at the Former Drum Burial Area (AOI 2), 
and 1,4-dioxane has not been detected in soil.  This suggests that sources of these constituents no longer 
exist in soil at the Site. 
 
Groundwater data suggest that chlorinated VOCs, 1,4-dioxane, and uranium migrated to the overburden 
and bedrock groundwater, and have migrated toward the north with groundwater flow.  The overburden 
groundwater DU plume has only migrated 350 feet from the downgradient edge of the Holding Basin.  
A uranium plume in bedrock groundwater was identified.  However, the uranium in bedrock 
groundwater exhibits a natural isotopic signature, suggesting that it is not directly related to release of 
DU at the Site.  Evaluation of bedrock groundwater data suggest that the presence of elevated 
concentrations of isotopically natural uranium in bedrock groundwater may be a result of Site-related 
activities that may have altered bedrock groundwater geochemistry, resulting in dissolution of natural 
uranium from the bedrock. 
 
Overburden and bedrock plumes of VOCs and 1,4-dioxane extend off the NMI property toward the 
Assabet River.  The Site 1,4-dioxane plume extends to deeper overburden as evidenced by monitoring 
results from wells located just south of the Assabet River. 
 
Receiving Media 
The media and areas where these constituents are located are collectively referred to as the Site.  The 
CERCLA definition of “site” is the area where a hazardous substance has been deposited, stored, 
disposed of, or placed, or otherwise come to be located.8  The term "on-site" means the areal extent of 
contamination and all suitable areas in very close proximity to the contamination necessary for 
implementation of the response action.9  These definitions indicate that the "site" is defined by the areal 

                                              
8 CERCLA part 101(9) 
9 40 CFR 300.400(e) 
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extent of contamination, including any contamination that has migrated beyond property boundaries, 
and not by property boundaries alone. 
 
The Site includes media that are located both within the NMI property boundary (termed “on-
property”) and outside of the NMI property boundary (termed “off-property”).  For the HHRA, it is 
necessary to consider and potentially evaluate the on-property and off-property portions of the Site 
separately, because land uses, human receptor populations, and potential exposure pathways may differ 
between on- and off-property areas.  The RI has identified constituents in the following media which 
together comprise the Site: 
 
On-Property Site Media 
 
 Surface soil (defined as soil 0 – 1 ft below ground surface (bgs) by USEPA Region 1) 
 Subsurface soil (defined as soil 1 – 10 ft bgs by USEPA Region 1) 
 Deep subsurface soil (defined as soil >10 ft bgs) 
 Surface water – Cooling Pond, Sphagnum Bog, Northeast Wetland 
 Sediment – Cooling Pond, Sphagnum Bog, Northeast Wetland 
 Peat – Sphagnum Bog 
 Overburden Groundwater 
 Bedrock Groundwater 
 
Off-Property Site Media 
 
 Surface soil – south of property line, Rt. 62 storm water outfall and floodplain area 
 Subsurface soil – Rt. 62 storm water outfall area 
 Surface water – Assabet River 
 Surface water – Assabet River floodplain tributary (Embayment Area) 
 Sediment – Assabet River 
 Sediment – Assabet River floodplain tributary (Embayment Area) 
 Overburden Groundwater 
 Bedrock Groundwater 
 In addition, subslab soil gas samples were collected in the winter of 2009 and late spring of 

2010 at 2250 Main Street in Concord, which is located within an off-property area of the Site 
where VOC contamination has been detected in overburden groundwater.  The purpose of 
collecting the soil gas samples was to determine if a vapor intrusion exposure pathway may be 
of potential significance at the occupied building located at that address.  Trichloroethene was 
the only constituent that was detected in soil gas samples; the reported concentrations were 
below USEPA soil gas vapor intrusion screening levels (VISLs) protective for indoor air within 
a commercial space, but were greater than soil gas VISLs protective for air within a residential 
space.  USEPA is evaluating the significance of the soil gas data and identifying additional steps 
that may be required to further evaluate the vapor intrusion exposure pathway at the 2250 Main 
Street location.  

 
The Assabet River is a receiving medium for overburden groundwater.  However, it is not a major 
receiving medium for Site-related contamination as only low levels of VOCs have been detected in 
sediment, likely resulting from discharge of shallow overburden groundwater.  Sediment contamination 
in the Assabet River Embayment Area is characterized by metals which have been found to be not Site-
related and that are found upstream at higher concentrations; it is hypothesized that this contamination 
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has resulted from deposition of sediment associated with historic upstream sources during flooding 
events. 

Exposure Pathways 
 
Exposure pathways describe the mechanisms by which human receptor populations could be exposed to 
constituents detected in the various receiving media identified above.  For exposure pathways to be 
complete, there must be a source of contaminant (which are the receiving media identified above), a 
point of exposure to the source (termed an exposure point), a route of exposure to the exposure point 
(which identifies how exposure could occur), and a human receptor population to which the exposure 
could occur. 
 
Appendix A provides the CSM for the HHRA and the rationale for the selection or exclusion of 
exposure pathways in the HHRA.  Section 3 provides detailed discussion of the human receptor 
populations and exposure pathways that are evaluated in this HHRA.  The exposure pathways that are 
evaluated in the HHRA are summarized below. 

Incidental ingestion, dermal contact, external exposure to radiation, and inhalation of fugitive dust in 
soil for: 

 Current land use abutting resident 
 Current land use trespasser 
 Future land use resident 
 Future land use recreational visitor 
 Future land use commercial/industrial worker 
 Future land use construction worker 
 
Incidental ingestion and dermal contact to surface water and sediment in the Cooling Pond for: 

 Current land use trespasser 
 Future land use recreational visitor or abutting resident 
 
Incidental ingestion and dermal contact to surface water and sediment, and external exposure to peat, in 
the Sphagnum Bog for: 

 Current land use trespasser 
 Current land use abutting resident 
 Future land use recreational visitor or abutting resident 
 
Incidental ingestion and dermal contact to surface water and sediment, and external exposure to 
radiation in un-submerged sediment, at the NE Wetland for: 

 Current land use abutting resident 
 Future land use recreational visitor or abutting resident 
 
Incidental ingestion and dermal contact to surface water and sediment, and external exposure to 
radiation in un-submerged sediment at the Assabet River Embayment Area for: 

 Current land use abutting resident 
 Future land use recreational visitor or abutting resident 
 
  



 

11 

Ingestion, dermal contact, and inhalation of vapors associated with use of groundwater as drinking 
water for: 

 Future land use resident 
 
Inhalation of vapors that could migrate from overburden groundwater to indoor air for: 

 Future land use resident or commercial/industrial worker 
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2. DATA EVALUATION 
 
 
The data evaluation identifies the data available for use in HHRA and documents the selection or 
exclusion of particular data for use in the risk assessment, provides the rationale for the way data will 
be grouped for evaluation in the risk assessment, and documents the methods used to summarize data 
using statistical descriptors.  The data evaluation section also provides the methods used to select 
COPCs and documents the COPC selection results. 
 
2.1 Data Sources and Data Quality 
 
The RI and Risk Assessment for the Site are based on the data collected in support of the RI/FS 
program, including data collected during the Phase 1A, 1B, and 1C investigations.  The periods in 
which these investigations were completed are as follows: 
 
 Phase 1A:  Fall 2004 and Spring 2005 
 Phase 1B:  Fall 2005 
 Phase 1C:  Fall 2007 to Spring 2010 
 
In addition, a groundwater monitoring program consisting of semi-annual groundwater sample 
collection and analysis has been on-going during the RI program.  At least two rounds of groundwater 
samples have been collected from each of the groundwater monitoring wells. 
 
Prior to initiation of the RI, numerous soil samples were collected from the base of the Holding Basin 
(AOI 1) by GZA (GZA, 2000) and USEPA.  Those samples, which were collected between 1998 and 
2002 and underwent data quality validation as described below, provide a characterization of the soil 
quality within the soils beneath the Holding Basin.  Due to the comprehensive nature of the pre-RI 
Holding Basin characterization sampling and the fact that the data quality for those samples could be 
verified, the pre-RI soil sampling data for the Holding Basin are used in the RI and HHRA.  Data for 
the Holding Basing that are used in the HHRA are provided in Appendix A.  
 
Data collected for the RI are selected for use in the HHRA using the criteria established by USEPA in 
“Guidance for Data Usability in Risk Assessment” (USEPA, 1992).  The data presented in the RI and 
selected for use in the HHRA are a product of sample collection and handling, laboratory analyses, and 
data Quality Assurance/Quality Control (QA/QC) procedures performed in accordance with USEPA 
Region 1 methods, as described in the Quality Assurance Project Plan (QAPP) for the NMI Site (de 
maximis, 2004b).  The RI Report provides a detailed description of the sampling and analytical methods 
that were used to generate the data for the RI/FS.  The following bullets provide a brief summary of the 
types of samples that were collected in support of the RI: 
 
 Surface soil samples were collected by hand (e.g., using a trowel or spoon) as soil from the 

ground surface to one foot below the ground surface (0 – 1 ft bgs).  Leaves and organic debris 
were removed from the ground surface prior to collecting the soil samples. 

 
 Subsurface soil samples, representing soil samples from depths greater than 1 foot bgs, were 

collected from hand auger borings, direct push borings (e.g., Geoprobe or equivalent), drilled 
borings, and test pits.  In most cases, soil samples were collected as two-foot composites (e.g., 2 – 
4 ft bgs).  However, some borings were sampled over a larger interval (e.g., 0 – 4 ft bgs) and 
some test pits were sampled at discrete intervals (e.g., 3 ft bgs). 
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 Groundwater samples were collected using low-flow sampling techniques from monitoring 
wells.  Although some groundwater samples were collected as grab samples using direct push 
methods, the purpose of the direct push groundwater sampling was to obtain vertical profile 
information on the overburden uranium groundwater plume.  The direct push groundwater data 
were not intended to be used in the HHRA. 

 
 Surface water samples were collected as grab samples from beneath the water surface.  Filtered 

surface water samples were collected by filtering the sample at the time of sample collection, 
using a 45-micron filter. 

 
 Sediment samples were collected as grab samples using gravity corer, hand corer, hand auger, 

trowel, or other equivalent equipment.  The majority of sediment samples were collected as 0 – 
6 inch samples, representing the upper six inches of sediment; however, some deeper sediment 
samples were collected using sediment coring techniques.  Debris and rocks were removed 
from the samples prior to placing sediment into laboratory sampling containers. 

 
 Peat samples were collected as grab samples by hand coring the peat layer that exists at the 

Sphagnum Bog.  Samples were collected as 0 – 6 inches samples.  Peat is defined as the 
sphagnum mat and consists of both living (sphagnum) and dead (peat) organic plant tissue. 

 
2.1.1 Chemical Data 

 
Samples collected from soil, surface water, sediment, peat, and groundwater were analyzed 
using the following analytical methods: 
 
 TCL VOCs:  Method 8260B 
 TCL SVOCs:  Method 8270C 
 TCL polynuclear aromatic hydrocarbon (PAHs):  Method 8310 
 PCBs:  Method 8082 
 Extractable Petroleum Hydrocarbons (EPH):  Method 8015 (MassDEP) 
 TAL Metals:  Method 6020/7471A 
 Specialty TAL Metals (molybdenum, thorium, titanium, tungsten, uranium, zirconium):  

Method 6020 
 Nitrate, Nitrite, Fluoride:  Method SW-846 9056 
 1,4-Dioxane:  Method SW-846 8270C 
 
As noted, two analytical methods were used to quantify PAHs in soil and sediment.  USEPA 
Method 8310 is designed specifically for detection of trace levels of PAHs, while Method 
8270C is more suitable for low to high levels of SVOCs, including PAHs.  Method 8310 
utilizes an ultraviolet (UV) detector for primary identification and a fluorescence detector for 
confirmation of PAHs.  These detectors are fairly imprecise and do not provide nearly the 
degree of certainty that is afforded by the 8270C GC/MS method.  Combined with the lower 
quantitation limits, Method 8310 can result in more false positive results than 8270C.  
However, Method 8310 was used for analysis to meet the Project Action Levels (PALs), which 
are based on risk-based screening levels (RBSLs), for sediment, surface water, and to a lesser 
degree soil (i.e., 8310 was selected primarily because it provides lower quantitation limits for 
PAHs than does Method 8270C).  Method 8270C is the preferred method for quantifying PAH 
concentrations in samples for which sample quantitation limits by Method 8270C meet PALs.  
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For sample results by Method 8270C that do not meet PALs, Method 8310 (which generally 
has lower detection limits), is the preferred method for quantifying PAHs. 
 
The “Statistical Evaluation of Background and Site-Specific Data Fall 2004 and Spring 2005 
Remedial Investigation Data” (de maximis, 2006) included a comprehensive review of PAH 
results by Method 8310 and Method 8270C for the background data sets, as it was essential to 
select the PAH data that would then be used to establish background values and RI Screening 
Levels.  A review of the background soil data by Method 8270C and Method 8310 indicated 
that for PAHs that were detected by both methods, the detection limits for Method 8270C met 
PALs.  Therefore, the background data for PAHs in soil was based on results by Method 
8270C.  Even though Method 8310 was used for sediment samples to meet the PALs, the 
limitations of this method, as described above, indicated that it was  not considered as 
quantitative as Method 8270C at the PAH concentrations detected in sediment samples 
(generally 0.5 milligrams per kilogram (mg/kg) to 5 mg/kg).  In addition, with respect to 
detection limits meeting PALs, there were essentially no differences between Method 8270C 
and Method 8310 results in the sediment background data sets (i.e., for a given PAH, detection 
limits by both methods either met PALs or did not meet PALs).  Therefore, background data 
for PAHs in sediment were also based on results by Method 8270C. 
 
The PAH results by Method 8270C and Method 8310 in the validated fall 2004 Site data sets 
were also reviewed for comparability.  Similar trends to those noted in the background data sets 
were observed; generally a greater number of PAHs were positively detected in the Method 
8270C analyses than in the Method 8310 analyses, and detection limits associated with the 
Method 8270C analyses met PALs.  Therefore, it was recommended that PAH data for all Site 
and background data sets be represented by the Method 8270C analyses.  The PAH results 
from both analytical methods are presented in the HHRA; however, only data from the 8270C 
analyses are used to calculate EPCs for soil and sediment.  For surface water and groundwater, 
PAH data were developed from Method 8310 analyses only. 
 

2.1.2 Radiological Data 
 
Historical records indicate that NMI was licensed to possess DU, natural uranium, and enriched 
uranium, typically in the form of metal or oxide.  The term “depleted” refers to uranium that 
has been reduced in its U-235 content to a level that is less than what is naturally 
occurring.  The term “enriched” refers to uranium that has been enriched in its U-235 content 
to a level that is greater than what is naturally occurring.  The uranium that was used at NMI 
was refined prior to receipt at the Site such that all long-lived decay progeny shown in the 
following table, that are present in naturally occurring uranium (such as the uranium that is 
naturally present in soil and groundwater) were removed, leaving only the isotopes U-234, U-
235, and U-238.  The short-lived decay progeny of U-238 (Th-234 and Pa-234/234m) and U-
235 (Th-231) all grow into secular equilibrium with their parent isotopes within 6 months and 
are present as components of the uranium at the Site.  Consequently, uranium present in site 
media that is related to use and release of DU metal at the Site contains U-234, U-235, U-238, 
Th-234, Pa-234/234m, and Th-231. 
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Isotope Half-life  Isotope Half-life 

Parent  Parent 

U-238 4.5x109 years  U-235 7x108 years 

Progeny  Progeny 

Th-234 24 days  Th-231 26 hours 

Pa-234/234m 1 min/7 days  Pa-231 3.3x104 years 

U-234 2.4x105 years  Ac-227 22 years 

Th-230 7.5x104 years  Th-227 19 days 

Ra-226 1.6x103 years  Ra-223 11 days 

Rn-222 4 days  Rn-219 4 seconds 

Po-218 3 min  Po-215 2 milliseconds 

Pb-214  27 min   Pb-211 36 min 

Bi-214  20 min  Bi-211 2 min 

Po-214 1.6x10-4 seconds  Tl-207 5 min 

Pb-210 22 years  Pb-207 Stable 

Bi-210 3x106 years    

Po-210 138 days    

Pb-206 Stable    

 
The isotopic mix of U-234, U-235, and U-238 varies with enrichment of uranium.  Natural 
uranium contains 0.7% U-235 by mass.  DU is typically between 0.2% and 0.5% U-235.  DU 
used at NMI is reported to contain 0.2% U-235.  Enriched uranium is typically between 3% 
and 90% U-235.  Available information suggests that natural and enriched uranium was used in 
much smaller quantities than DU, only for research and development during the initial years of 
operations at the Site. 
 
Uranium that exhibits a natural isotopic signature (i.e., 0.7% U-235) is present in bedrock 
groundwater at the Site.  It has been conservatively assumed that the entire uranium decay 
series shown above is associated with natural uranium detected in bedrock groundwater. 
 
Natural thorium was reportedly used for research and development and in the manufacture of 
metallic and ceramic reactor components.  Thorium was also used at the Site in thoriated 
tungsten rods which were used as an electric arc source for manufacturing equipment at 
NMI.  Therefore, it is possible that natural thorium that was used at NMI was released to the 
environment. 

 
Thorium exists naturally in the environment as the isotope Th-232, as well as the decay 
progeny of uranium:  U-238 (Th-234), U-234 (Th-230), and U-235 (Th-231).  Thorium is often 
obtained from ore bodies that contain Th-232 and Th-230 (which results from the decay of 
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naturally occurring uranium).  The thorium used at the Site was refined prior to receipt at the 
Site such that the thorium metal (element) is separated from other radionuclides included in the 
natural decay chain(s), leaving Th-232, Th-230, Th-234, and Th-231 (the chemical separation 
process is element-specific, not isotope specific).  Th-231 and Th-234 have short half-lives and 
will decay away in the absence of their parent uranium isotopes to sustain them.  Therefore, 
Th-230 and Th-232 are the principal isotopes that comprise refined thorium metal.  As 
described below, analyses of thorium in Site media have demonstrated that the thorium present 
in Site media, and potentially used at and released by NMI, is Th-232.  The short-lived decay 
progeny of Th-232 (Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-
208, and Po-212) all grow into equilibrium with their parent isotopes within six years and are 
present as components of the thorium at the Site, as shown in the following table. 

 
 Isotope Half-life 

 Parent 

 Th-232 1.4x1010 years 

 Progeny 

 Ra-228 5.76 years 

 Ac-228 6.15 hours 

 Th-228 1.91 years 

 Ra-224 3.66 days 

 Rn-220 55.6 seconds 

 Po-216 0.145 seconds 

 Pb-212 10.6 hours 

 Bi-212  60.5 min 

 Tl-208 3.05 min 

 Pb-208 Stable 

 
Because uranium and thorium are constituents that were used by NMI, the RI program included 
sampling for uranium and thorium in nearly every sample collected from the various 
media.  Uranium and thorium data were collected using three different analytical methods, each 
specified for a different data quality objective. 

 
 ICP-MS methodology (Method 6020) was used to analyze uranium and thorium in all 

samples.  The ICP-MS method was used as the principal analytical method for uranium 
and thorium because it has greater sensitivity and resolution as compared to alpha 
spectroscopy, and the metals can be determined within the same analytical run as other 
metals (providing cost savings).  ICP-MS provides mass concentrations for the uranium 
isotopes U-238 and U-235, as well as a mass concentration for total uranium (total of 
U-234, U-235, and U-238).  Thorium measurements by ICP/MS only provide mass 
concentrations of Th-232 present. 
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 Alpha Spectroscopy methodology was used to analyze uranium and thorium in a subset 
of samples (5 percent) collected during the Phase 1A investigation.  The principal 
objective of the alpha spectroscopy analysis was a second line of evidence to verify the 
isotopic ratios for uranium and thorium believed present at the site. 

 
 Gamma Spectroscopy was used on a subset of samples collected during the Phase 1A 

investigation to evaluate the presence of other radionuclides within the hard-to-detect 
radionuclides (HTDRs) subset.  HTDRs include radioisotopes of americium, curium, 
neptunium, plutonium, strontium, and technetium, which may have been introduced 
into DU at low concentrations if DU was produced through the reprocessing of spent 
nuclear fuel.  In general, if these radionuclides are present, they exist at such low 
activities in relation to the activity of uranium that they do not appreciably affect the 
risk estimates.  The gamma spectroscopy analysis performed in support of the HTDR 
analysis also included the identification and quantification of naturally-occurring 
radioisotopes in soil (e.g., potassium-40, lead-210, and bismuth-212). 

 
The radiological review of the ICP-MS, alpha-spectroscopy, and gamma-spectroscopy data for 
the Phase IA RI data set concluded that: 
 
 ICP-MS data are reliable and usable (with the exception of a few analytical anomaly 

data points that were re-collected during the Phase IC RI field program); 
 

 the isotopic signature of uranium in all media except bedrock groundwater is DU at 
0.2% U-235 at total uranium concentrations greater than approximately 10 mg/kg (total 
uranium less than 10 mg/kg shows U-235 ranging between 0.7% and 0.2%, 
representing the mixture of DU from the Site and natural uranium in environmental 
media); 

 
 the isotopic signature of uranium in bedrock groundwater is natural uranium  

(0.7% U-235); 
 
 thorium is present as Th-232; 
 
 alpha spectroscopy analysis confirmed the isotopic signature measured by ICP-MS for 

uranium and thorium; and 
 
 HTDRs are not present at any appreciable amounts at the Site. 
 
Consequently, uranium as natural uranium in bedrock groundwater and as DU in all other 
media, and thorium as Th-232, are the radionuclides of concern at the Site, and are the only 
radionuclides evaluated in the risk assessment.  In accordance with the Work Plan and QAPP, 
the ICP-MS data are used in risk assessment to characterize risks associated with potential 
exposures to DU and thorium at the Site.  To characterize risks associated with the 
radioisotopes of DU and thorium, the activities of the uranium and thorium isotopes are 
calculated from the ICP-MS data, as described in Section 5. 
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2.1.3 Data Quality 
 

As part of the QA program for the RI, quality control samples were collected and analyzed.  
These included field quality control blanks (trip blanks, temperature blanks, equipment rinse 
blanks, and field blanks), field duplicates (at a frequency of 5% per matrix for each parameter), 
matrix spike/matrix spike duplicate (MS/MSD) (at a frequency of 5% per matrix for each 
parameter), and laboratory QC samples.  Nearly all of the data collected in support of the RI, 
and all of the data selected for use in the HHRA, have undergone validation.  Data validation is 
a systematic process of reviewing a body of data to provide assurance that the data are adequate 
for their intended uses.  The data validation process uses the QA samples.  As described in the 
QAPP, two types of validation were used for the data collected in support of the RI/FS: 
 
 Tier III validation was performed on each parameter class (e.g., VOCs, SVOCs etc.), 

on the first laboratory deliverable package for each sampling event (i.e., Phase IA, 1B, 
1C).  A Tier III validation includes a detailed review of raw laboratory data and 
supporting documentation, including a review of all raw data to check for technical, 
calculation, analyte identification/quantitation, and transcription errors. 

 
 Tier II validation was performed on all remaining data.  Tier II validation includes 

review of laboratory case narrative, QC summary forms, sample re-analyses, and 
secondary dilutions. 

 
The laboratory analytical data are assigned data validation qualifier codes during the validation 
process.  The validation codes used are: 
 
 J – Indicates that result is an estimated concentration that was reported as positively 

detected at a concentration greater than the instrument detection limit, but less than the 
method detection limit. 

 
 U – Indicates that parameter was not positively detected at a concentration greater than 

the instrument detection limit. 
 
 UJ – Indicates an estimated detection limit. 
 
 R – Indicates result is unreliable and un-useable. 
 
In accordance with USEPA data validation guidelines, values reported as positively detected 
were evaluated to determine if the detections could be associated with contamination of blanks.  
Results for constituents that are common laboratory contaminants (e.g., acetone, methyl ethyl 
ketone, methylene chloride) were qualified as non-detect (“U” qualified) if detections were 
within ten times the concentrations reported in the blanks.  For all other constituents, results 
were qualified as non-detect (“U” qualified) if detections were within five times the 
concentrations reported in the blanks. 
 
The QAPP established PALs that were based on risk-based values that are protective for 
humans and the environment, as described in the RAP.  The PALs were used in the QAPP to 
ensure that the analytical methods chosen to measure analytical parameters were sufficient to 
quantify concentrations that could be a human or environmental risk concern. 
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The RI Report includes a complete data quality assessment, including data validation reports.  
Data quality limitations and uncertainties that may have a bearing on the results of the risk 
assessment will be evaluated in the HHRA Report.  However, a brief review of the RI data set 
indicates that: 
 
 The number of rejected data records was very small:  0.06% for groundwater, 0.10% 

for soil, 0.09% for surface water, and1.7% for sediment and peat. The higher number 
of rejected values for sediment and peat was due to rejection of VOC data, primarily in 
peat samples, due to high percent moisture/low solids content of the samples.  Some 
VOC and SVOC data were also rejected in Sphagnum Bog sediment for the same 
reasons.  To help address the data gap that would have been created by rejection of data 
due to high moisture content in samples, a freeze-drying sample preservation method 
was used in subsequent rounds of sampling. 
 

 Nearly all of the detection limits were below risk-based screening levels (i.e., USEPA 
Regional Screening Levels (RSLs)), indicating that the detection limits were sufficient 
to quantify concentrations that could pose more than a de minimis health risk.  
Detection limits for 1,4-dioxane and bis(2-ethylhexyl)phthalate in groundwater samples 
were, in some cases, higher than RSLs.  However, the highest detection limits were 
within ten times the RSLs, and more recent analyses of groundwater samples for 1,4-
dioxane have been associated with detection limits that do not exceed the RSLs.  Since 
the RSLs are set at a cancer risk of 1x10-6, the detection limits in excess of the RSLs 
are associated with concentrations that fall within the USEPA cancer risk range of 
1x10-6 to 1x10-4.  Moreover, detected concentrations are higher than the highest non-
detect concentrations, indicating that risk estimates will be influenced by the detected 
concentrations, not the detection limits.  This is also the case for the negligible number 
of other analytes in Site media for which some detection limits exceeded risk-based 
screening values. 

 
 Metrics for evaluating data precision, accuracy, completeness, and comparability met 

or exceeded the project goals established in the QAPP. 
 
Overall, the RI data set provides sufficient quality of data for use in the risk assessment. 

 
2.2 Data Used in HHRA 
 
As discussed in Section 3.1, although the RI characterizes the nature and extent of contamination based 
on AOIs, the HHRA evaluates potential exposures and health risks by EA.  EAs represent the 
geographic areas of a Site where exposures may occur, and may include groupings of several AOIs or 
portions of AOIs, or a single AOI.  The risk assessment evaluates potential human receptor exposures 
to the media at each of the EAs under current land use conditions and a range of possible future land 
use conditions.  The following data sets are compiled for use in the HHRA.  Samples included in each 
of the data sets, as well as the analytical data for the samples, are identified in Appendix B. 
 
2.2.1 Soil 

 
Soil data are used in the HHRA to evaluate potential direct contact (incidental ingestion and 
dermal contact), inhalation (particulate and vapor), and external (ionizing radiation) risks that 
may occur if people were to contact soil under current or future use conditions.  Soil data are 
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also used to identify where the vapor intrusion exposure pathway could, in the future, 
potentially be complete in areas where VOCs are present in soil.  The soil data for the Site are 
evaluated as surface soil (soil samples collected 0 – 1 ft bgs), shallow subsurface soil (soil 
samples collected 1 – 10 ft bgs), and deep subsurface soil (soil samples collected greater than 
10 ft bgs).  These depth intervals are defined by USEPA Region 1 risk assessment guidance, 
which states that exposures to surface soils should be evaluated using samples collected 0 – 1 ft 
bgs, and exposures to subsurface soil should be evaluated using samples collected 1 – 10 ft bgs, 
unless site-specific circumstances suggest that exposures would be limited to shallower soils, or 
extend to deeper soils (USEPA, 1995).  There are no foreseeable Site-specific conditions that 
would suggest that exposures would always be limited to soil shallower than 10 ft bgs, or would 
ever extend to soil deeper than 10 ft bgs.  Therefore, the default 1 – 10 ft bgs depth interval is 
used to evaluate human exposures to subsurface soil and deeper soil is not evaluated in the 
HHRA   
 
The data used to represent surface soil includes samples with a sampling depth that included the 
top 12 inches of soil (i.e., samples collected as 0-1 ft, 0-2 ft, 0-0.5 ft, 0.5-1 ft, and 0.5-2 ft 
intervals).  The surface soil data set also includes samples collected as 0-4 ft composites at AOI 
3 and AOI 11.  The data used to represent shallow subsurface soil (1-10 ft) excluded all 
samples that were used to represent surface soil, and therefore included all remaining samples 
with a sampling depth between 1 and 10 ft, including samples collected from the 9-11 ft 
interval.  Soil sample locations are shown in Figure 2-1. 
 
As discussed previously, the boundaries of the Site are defined by media in which constituents 
were detected at concentrations greater than RSLs.  In consideration of this, surface soil data 
for perimeter soils (AOI 14) were evaluated to determine if any perimeter soil samples were 
associated with a condition in which none of the constituents were detected at concentrations 
greater than the RSLs.  Such a condition would indicate that the soil associated with the sample 
is not part of the Site.  Review of the surface soil data for AOI 14 indicated that none of the 
analytes were detected at concentrations that exceeded RSLs in 31 of the samples.  The 
locations of these samples were reviewed to determine if any of them should be considered 
‘clean’ perimeter samples and therefore excluded from the Site.  The objective of identifying 
‘clean’ perimeter samples was to determine if contiguous areas at the outer edge of the area 
sampled should be considered as ‘clean’ areas that are not part of the Site. 
 
Locations SS-14006, -14007, -14016, and -14017 located together in the northeast corner of the 
NMI property, location SS-14002 located along the eastern NMI property boundary, locations 
SS-14028 and SS-14018 located in the southeast section of the NMI property boundary, and 
location SS-14066, located at the southern-most property boundary, were each considered to be 
representative of perimeter areas that could be considered ‘clean’ and not part of the Site.  
These samples were, therefore, not included in the HHRA data sets.  This imparts a 
conservative bias on exposure estimates because it removes from the data set samples with 
lower analyte concentrations. 
 
The same approach that was applied to identify a clean horizontal perimeter to the Site could be 
applied to identify a clean vertical perimeter as well.  However, the approach used in the RI 
was to collect soil samples vertically (by depth) until a clean bottom sample was identified (i.e., 
a lower depth sample with analyte concentrations consistent with or lower than RSLs).  In many 
cases, borings extended deeper than 10 ft bgs to identify clean vertical samples and, hence, any 
vertical samples considered to be not part of the Site would already have been excluded from 



 

21 

the shallow subsurface soil data sets.  In other cases, no discernible patterns of contiguous areas 
of clean soils within the 1 to 10 ft bgs depth interval were identified.  Therefore, no samples in 
the 1 – 10 ft bgs depth intervals were removed from the HHRA data sets. 
 
Although the HHRA evaluates potential exposures and risks for soil by EA, soil data for all 
AOIs except AOI 1 (Holding Basin) are combined together for the purpose of selecting COPCs 
for soil.  Consequently, two soil data sets are developed for use in selecting COPCs: all site 
surface soil, and all site shallow subsurface soil.  This approach results in a single set of 
COPCs selected for surface soil, and a single set of COPCs selected for shallow subsurface 
soil.  Selecting COPCs using data sets for all Site soil has the advantage of ensuring that the 
same COPCs are carried through the assessment for each of the soil EAs, which helps 
standardize the HHRA as well as facilitate a comparison of risk contributors across the various 
EAs.  For the analytes selected as COPCs, separate data sets are developed for each of the 
EAs, and from those data sets, EPCs are calculated as described in Section 3. 
 
As noted in Section 2.1, the soil data used to characterize the Holding Basin are from pre-RI 
investigations performed between 1998 and 2002.  A total of 245 pre-RI soil samples were 
collected from the 0 – 10 ft bgs depth intervals.  Of these, all were analyzed for uranium and 
54 were analyzed for other parameters (e.g., VOCs, metals).  Due to the large number of 
samples associated with this small area of the Site (i.e., the footprint of the base of the Holding 
Basin), data for the Holding Basin were summarized separately from data for the remainder of 
the Site.  The pre-RI sampling data were combined with five RI samples collected from the 
base of the holding basin (samples were collected from those location at 8 – 10 ft bgs or 9 – 11 
ft bgs intervals) to create a Holding Basin data set of 250 samples.   
 
A list of soil samples and presentation of analytical data used in the HHRA is presented in 
Appendix B.  Summaries of the soil data are provided in Appendix C. 
 

2.2.2 Surface Water 
 
Surface water data are used in the HHRA to evaluate potential direct contact (incidental 
ingestion and dermal contact) risks that may occur if people were to wade or swim in the Site 
surface water bodies under current or future use conditions.  The nature of contaminants differs 
among each of the surface water bodies, and each surface water body is evaluated as a separate 
EA.  Therefore, surface water data sets are developed for each of the water bodies associated 
with the Site.  These include:  Sphagnum Bog, Cooling Pond, Northeast Wetland, Assabet 
River channel, and Assabet River Embayment Area.  These areas, and surface water sample 
locations, are shown in Figure 2-2.  The data set for the Assabet River channel includes 
samples collected adjacent to the Site and downstream of the Site. 
 
A list of surface water samples and presentation of surface water data used in the HHRA is 
presented in Appendix B.  Summaries of the surface water data are provided in Appendix C. 
 

2.2.3 Sediment and Peat 
 
Sediment data are used in the HHRA to evaluate potential direct contact (incidental ingestion 
and dermal contact) risks that may occur if people were to wade in the Site surface water bodies 
under current or future use conditions.  As discussed in Section 3, some of the Site surface 
water bodies are only amenable to swimming and, consequently, exposure to sediment will be 
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highly unlikely.  Regardless, sediment data for all site surface water bodies are presented and 
summarized. 
 
The nature of contaminants differs among each of the surface water bodies, and each surface 
water body will be evaluated as a separate EA.  Therefore, sediment data sets are developed for 
each of the water bodies associated with the Site.  These include:  Sphagnum Bog, Cooling 
Pond, Northeast Wetland, Assabet River channel, and Assabet River Embayment Area.  These 
areas, and sediment sample locations, are shown in Figure 2-3.  The data set for the Assabet 
River channel includes samples collected adjacent to and downstream of the facility. 
 
Sediment samples collected from the 0 to 1 foot depth interval were included in the sediment 
data summaries; samples collected deeper than this shallow interval were not included because 
human exposure is likely to focus on the upper one-foot of sediment.  In addition, sampling of 
the Sphagnum Bog was conducted to evaluate the nature and extent of contamination as well as 
to provide data to support the Baseline Ecological Risk Assessment (BERA).  Therefore, some 
of the locations within the bog were sampled twice.  However, all data for the bog were 
included in the risk assessment.  Including data for two samples collected at the same location, 
for some of the locations in the bog, is not expected to impart a substantial bias on the risk 
assessment. 
 
The peat data are only applicable to the Sphagnum Bog.  As discussed in Section 3, the only 
potentially complete exposure pathway to peat, for humans, is associated with indirect exposure 
to radiation.  Therefore, the only constituents in peat evaluated in this HHRA are radionuclides 
(i.e., uranium, thorium, and their decay progeny).   
 
A list of sediment samples and presentation of the sediment data used in the HHRA is presented 
in Appendix B.  Data summaries for sediment and peat are provided in Appendix C. 
 

2.2.4 Groundwater 
 
This data set is comprised of data for groundwater samples collected from monitoring wells 
(Figure 2-4).  Groundwater data for bedrock and overburden monitoring wells are summarized 
separately.  Groundwater data are used in the HHRA to evaluate potable use (incidental 
ingestion, dermal contact, and volatile inhalation) risks that may occur if people were to use 
groundwater as a source of household tap water in the future.  Groundwater data are also used 
to identify where the vapor intrusion exposure pathway could, in the future, potentially be 
complete in areas where VOCs are present in overburden groundwater.  At least two rounds of 
groundwater samples were collected from each of the monitoring wells. 
 
All groundwater data are used in the HHRA with the exception of the first round of 
groundwater samples from some wells that exhibited anomalously elevated concentrations of 
some metals in the first round of sampling.  For these wells, subsequent rounds of sampling 
showed markedly lower concentrations.  The data that are excluded from the HHRA are 
identified in the groundwater data set tables in Appendix B. 
 
A list of groundwater samples and presentation of the groundwater data used in the HHRA is 
presented in Appendix B.  Data summaries for groundwater are provided in Appendix C. 
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2.2.5 Background Data 
 
Samples were collected from background reference areas for each of the exposure media 
evaluated.  Background reference areas were closely matched to the characteristics of the AOIs 
evaluated.  The following background data sets were collected: 
 
Site Area Background Data Set 

Soil (Site-wide) Stowe Town Forest (soil) 
Cooling Pond (AOI 4) (surface water 
and sediment) 

Maynard High School Fire Water Pond 
(surface water and sediment) 

Sphagnum Bog (AOI 6) (surface water 
and sediment) 

Westford Bog (surface water and 
sediment) 

Northeast Wetland (AOI 10) (surface 
water and sediment) 

Conant Well Property (surface water and 
sediment) 

Assabet River – River Channel 
(AOI 18) (surface water and sediment) 

Assabet River Channel – upstream of Site 
(surface water and sediment) 

Assabet River – Embayment Area 
(AOI 18) (sediment) 

Assabet River Upstream Embayment and 
Powdermill Impoundment (sediment) 

Bedrock Groundwater Bedrock wells MW-BS12, MW-BS21 
Overburden Groundwater Overburden wells MW-S11, MW-S12, 

MW-S19, MS-S21 
 
Figures identifying the background reference areas and background sampling locations are 
provided in Appendix N.  Background data underwent the same data validation procedures as 
were used for Site data.  One of the key objectives of the background evaluation was to 
establish values for each parameter in each background reference area that are representative of 
background conditions (i.e., ‘background values’), for the purposes of delineating the nature 
and extent of contamination at the Site.  Background values were based on upper measures of 
background.  The recommended upper limit of background, for use in evaluating Site data via 
comparison of individual Site samples to background/upstream conditions, was established as 
the minimum of the 95 percentile, 95/95 UTL, maximum of the data set, or the mean plus three 
standard deviations. 
 
The statistical evaluations of all data except the Assabet River Embayment Area sediment data 
set, and Westford Bog surface water and sediment data sets, were presented in “Statistical 
Evaluation of Background and Site-Specific Data Fall 2004 and Spring 2005 Remedial 
Investigation Data” (de maximis, 2006), both presented in Appendix N.  The statistical 
evaluation of the Assabet River Embayment Area was presented in “Statistical Evaluation of the 
Assabet River Embayment Area Sediment Data” (published in de maximis, 2013).  The 
Westford Bog surface water and sediment data sets were collected during the RI Phase IC 
investigation, and statistical evaluation of those data sets was completed in support of the 
BERA.  The primary use of the background data for the bog is to support the BERA.  The 
statistical evaluation of the bog background data is presented in the forthcoming RI report. 
 
As discussed in the background evaluation memo (de maximis, 2006), the total metals analyses 
in surface water appeared to be affected by suspended solids.  Therefore, use of total 
concentrations may have created false positives and larger variances that can make 
determination of differences more tenuous.  In addition, surface water data may be subject to 
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seasonal effects (e.g., river flow, pond elevation, groundwater interaction).  However, these 
differences can be minimized through use of data for dissolved analyses, which are not affected 
by suspended solids loads.  Therefore, the background evaluation memo (de maximis, 2006) 
recommended that comparisons of Site and background surface water data be based on the 
dissolved concentrations only.  Consequently, background values for surface water were based 
on dissolved concentration data. 
 
In addition to deriving background values for each of the Site media, some of the Site areas 
were subjected to additional statistical analyses to determine if concentrations detected in Site 
media were statistically significantly higher than concentrations detected in background media.  
Those analyses were performed for the Assabet River channel surface water and sediment, and 
the Assabet River Embayment Area sediment.  Conclusions of that assessment are discussed in 
the risk characterization section to aid in evaluating the incremental risks for those portions of 
the Site. 
 
In accordance with USEPA guidance (USEPA, 1995), background values are not used to select 
COPCs.  However, background values are used to calculate cancer and non-cancer risks 
associated with potential exposures to background levels of COPCs, in support of the 
incremental risk analysis that is presented as part of the risk characterization (Section 5).  
Background values are presented with the Site data summaries in Appendix C.  The background 
data sets, sample location figures, and statistical evaluation of background data are presented in 
the RI Report. 
 

2.3 Data Not Used in HHRA 
 

The following types of data were not evaluated in the HHRA: 

 With the exception of the 1998 – 2002 soil characterization data for the Holding Basin, all data 
that were collected prior to the RI (i.e., data collected in support of the previous site 
investigations performed pursuant to the Massachusetts Contingency Plan).  As established in 
the RI work plans, the quality of the data collected prior to RI could not be verified and, 
therefore, is not used in the RI or risk assessments. 
 

 Radiological surface scan data, which does not provide quantitative data of a suitable quality for 
use in risk assessment. 
 

 Alpha and gamma radionuclide spectroscopy data, for the reasons cited in Section 2.1.2. 
 

 Data for biota samples collected in support of the ecological risk assessment.  No biota samples 
of species that would be consumed by humans were collected. 
 

 Samples and data collected in support of leaching and treatability studies. 
 

 Data collected from direct push groundwater profile sampling, as those data were intended to 
provide information to aid in identifying plume location, as opposed to groundwater quality. 

 
2.4 Data Summarization Methods 

 
The analytical data for each data group that is developed in support of the HHRA is summarized into 
descriptors which identify: 
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 Frequency of detection (number of positively detected results/total number of results) 
 Range of detected concentrations 
 Data qualifier associated with each maximum detected result 
 Sample ID associated with each maximum detected result 
 Range of non-detected results (range of sample quantitation limits) 
 Arithmetic mean concentration 
 
The following procedures were applied when summarizing the analytical data for the HHRA: 
 
 For samples in which both an original and a field duplicate result are available, the following 

approach is used to identify the data to be used in the HHRA; 
 
– When both the original and duplicate are reported as detected, then the higher of the 

detected concentrations is used; 
 
– When either the original or duplicate is reported as non-detected and the other is 

reported as detected, then the result that was reported as detected is used; 
 
– When both the original and duplicate are reported as non-detected, then the lower of the 

non-detect values is used. 
 

 Rejected data (“R” qualified results) were not used in the risk assessment. 
 

 Results qualified as estimated (“J” qualified) were used in the risk assessment. 
 

 For samples in which analyte concentrations are detected outside the calibration range, and the 
samples are diluted and reanalyzed, only the re-analysis results were used in the risk 
assessment. 
 

 When calculating the arithmetic mean concentrations, one-half the value reported as the non-
detect value (usually the SQL) was used for results reported as not-detected. 
 

 Inorganics with data for total and dissolved concentrations (surface water and groundwater) 
were summarized separately.  Data for total concentrations are used in evaluating risks. 

 
2.5 Chemicals of Potential Concern 
 
COPCs are chemicals that may pose more than a de minimis health risk.  A concentration-toxicity 
screening is used to reduce the number of chemicals evaluated in the risk assessment to only those that 
would potentially pose more than a de minimis health risk (USEPA, 1989).  The procedure used to 
select COPCs for the HHRA is summarized as follows, and is consistent with USEPA methodology 
(USEPA, 1994): 
 
A. Comparison to Available Criteria 

 Selected as a COPC in soil if the maximum detected concentration exceeds the USEPA 
Regional Screening Level (RSL) for residential soils (USEPA, 2012a). 
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 Selected as a COPC in surface water if the maximum detected concentration exceeds 
the USEPA RSL for tap water (USEPA, 2012a) or the ARAR, which is the Ambient 
Water Quality Criteria (AWQC) for organisms-only consumption (USEPA, 2009b). 

 
 Selected as a COPC in sediment if the maximum detected concentration exceeds the 

USEPA RSL for residential soils (USEPA, 2012a). 
 
 Selected as a COPC in groundwater if the maximum detected concentration exceeds the 

USEPA RSL for tap water (USEPA, 2012a), or the Applicable or Relevant and 
Appropriate Requirement (ARAR), which is the USEPA Maximum Contaminant Level 
(MCL) for drinking water (USEPA, 2009c). 

 
 Chemicals for which no screening value is available are retained as COPCs unless they 

meet the criteria for exclusion listed in (B) and (C) below. 
 
The RSLs are protective for direct contact (ingestion and dermal contact) exposures, as well as for 
inhalation of constituents that may be released to air.  The RSLs are derived for a 1 in 1 million   
(1x10-6) cancer risk level or a non-cancer hazard quotient (HQ) of 1.  Per USEPA Region 1 guidance 
(USEPA, 1995), the RSLs based on non-carcinogenic effects are adjusted to represent a HQ of 0.1 for 
the purposes of COPC selection.  The use of residential soil RSLs to select COPCs in sediment 
represents a conservative approach since sediment would not be contacted at the frequency or intensity 
of residential soil.  This approach will result in selection of some chemicals as COPCs for sediment 
that, under the site-specific exposure conditions, will be associated with less than a de minimis risk. 
 
The use of tap water RSLs to identify COPCs in groundwater ensures that analytes present at 
concentrations that could exceed an available criterion or potentially pose more than a de minimis risk 
for residential potable use are identified, regardless of whether the groundwater is presently or may be 
used in the future as a potable water source.  Use of these values for selecting COPCs in surface water 
represents a conservative approach since potable use of surface water bodies associated with the Site 
does not presently occur, nor is expected to occur in the future. 
 
The RSLs for uranium and thorium were derived in the RAP (de maximis, 2005) to consider the 
isotopic profile of the uranium and thorium at the Site.  RSLs for EPHs were also derived in the RAP. 
 
B. Low Frequency of Detection: 

 Despite other criteria, an analyte is not selected as a COPC if the frequency of 
detection is 5 percent or less and the chemical is not known to be associated with 
historical operations at the Site (USEPA, 1989).  This criterion was applied to soil 
using professional judgment.  Specifically, analytes that were detected at less than 5% 
frequency in the site-wide soil data sets were reviewed to determine if they were 
detected at more than a 5% frequency in any single EA.  If they were, then they were 
retained as COPCs in the site-wide soil data set, and will be carried through the risk 
assessment as COPCs in any soil data set in which they are detected. 
 

C. Additional Considerations: 

The following additional guidelines are used for COPC selection: 
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 Eliminated as COPCs because they are considered essential human nutrients.  The 
following inorganic analytes are considered essential human nutrients:  calcium, 
magnesium, potassium, and sodium. 

 
The results of the COPC selection for each data set are provided in Appendix C.  The following notes 
are used to denote the reasons for selection or exclusion of analytes as COPCs: 
 

ASL: The concentration used for COPC screening (the maximum detected concentration) is 
greater than the risk-based PRG or ARAR; the analyte is therefore selected as a COPC. 

BSL: The concentration used for COPC screening (the maximum detected concentration) is less 
than the risk-based PRG and ARAR; the analyte is therefore not selected as a COPC. 

NSL: There is no screening value and/or ARAR available; the analyte is therefore selected as a 
COPC. 

FOD: The frequency of detection is below 5%; the analyte is therefore not selected as a COPC. 

E: The analyte is an essential nutrient, and is therefore not selected as a COPC.   
 
The results of the COPC selection are discussed below, by medium, and are summarized in Table 2-1. 
 
 Soil:  COPCs in surface and subsurface soil were nearly identical and include PAHs, PCBs 

(Aroclor-1254 and Aroclor-1260), metals, uranium, and C11-C22 aromatic EPH.  
Trichloroethylene (TCE) and mercury were retained as COPCs in subsurface soil only, and 
beryllium and lead were retained as COPCs in surface soil only.  COPCs selected for the 
Holding Basin soil data set (Appendix C) did not include any additional constituents beyond 
those selected in Site-wide soils. 
 

 Surface water: 
 

– Assabet River channel:  COPCs include six metals (arsenic, cobalt, manganese, 
thallium, titanium, zirconium). 

– Assabet Embayment: COPCs include four metals (chromium, thallium, titanium, and 
zirconium). 

– Cooling Pond:  COPCs include PAHs, metals, uranium, and C11-C22 aromatic EPH. 
– Northeast Wetland: COPCs include six metals (arsenic, cobalt, iron, manganese, 

thallium, titanium). 
– Sphagnum Bog: COPCs include TCE, methylphenol, PCBs (Aroclor-1254), 

indeno(1,2,3-cd)pyrene, metals, uranium, and C19-C36 aliphatic and C11-C22 
aromatic EPH fractions 

 
 Sediment: 

 
– Assabet River channel:  COPCs include metals, thorium, and uranium. 
– Assabet Embayment: COPCs include metals, thorium, and uranium. 
– Cooling Pond:  COPCs include PAHs, carbazole, PCBs (Aroclor-1254 and Aroclor-

1260), metals, thorium, uranium, and C11-C22 aromatic EPH. 
– Northeast Wetland: COPCs include PAHs, PCBs (Aroclor-1254 and Aroclor-1260), 

metals, thorium, uranium, and C11-C22 aromatic EPH. 
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– Sphagnum Bog (sediment): COPCs include two PAHs (benzo(a)pyrene and 
benzo(b)fluoranthene), two SVOCs (bis(2-chlorophenyl)ether and carbazole), PCBs 
(Aroclor-1254 and Aroclor-1260), metals, thorium, uranium, and C11-C22 aromatic 
EPH.  Since the only potentially complete exposure pathway to Sphagnum Bog peat is 
associated with indirect exposure to ionizing radiation, only thorium and uranium are 
retained as COPCs in peat. 

 
 Groundwater:  COPCs in overburden and bedrock groundwater were nearly identical and 

include VOCs, 1,4-dioxane, bis(2-ethylhexyl)phthalate, metals, uranium, thorium, fluoride, 
nitrate, nitrite, and sulfate.  The profile of VOCs retained as COPCs in overburden and 
bedrock groundwater included 1,1-DCA, 1,1-DCE, chloroform, PCE, TCE, and VC in both, 
1,2-DCA and chlorodibromomethane in bedrock groundwater only, and cis-1,2-dichloroethene 
and MTBE in overburden groundwater only. 

 
As discussed previously, when both 8270 and 8310 data for PAHs are available, the 8270 data are used 
to quantify exposures and risks.  However, PAH results by both 8310 and 8270 were used to select 
COPCs.  A review of the COPC selection results indicates consistency between the two methods in the 
identity of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene and dibenz(a,h)anthracene as 
COPCs, but inconsistency between the two methods in the identify of benzo(k)fluoranthene and 
indeno(1,2,3-cd)pyrene as COPCs.  Consequently, these two PAHs were retained as COPCs if they 
were detected by either of the two analytical methods. 
 
All chemicals that were retained as COPCs were detected at maximum concentrations in excess of the 
appropriate screening values with the exception of carbazole, silica, titanium, tungsten, and zirconium, 
for which no screening values are available.  In addition, RSL values are not published for 
dimethylphthalate and di-n-octylphthalate.  However, those two constituents were detected very 
infrequently, at very low concentrations, and only in one or two media and were consequently 
eliminated as COPCs based on low frequency of detection. 
 
None of the analytes eliminated as COPCs in soil based on low frequency of detection were detected at 
more than 5% frequency in any single EA.  None of the analytes eliminated as COPCs in groundwater 
due to low frequency of detection were detected in more than one round of samples from the same well 
(i.e., none were detected multiple times in the same well). 
 
As indicated in Table 2-1, COPCs in soil and sediment are fairly consistent among the EAs, consisting 
of PAHs, PCBs, metals, uranium, thorium, and EPH, with TCE also being retained as a COPC in 
subsurface soil.  COPCs in surface water generally consist of metals and uranium, with the number of 
metals retained as COPCs being substantially higher in Sphagnum Bog than other EAs.  COPCs in 
overburden and bedrock groundwater are similar to each other, but the profile of COPCs in 
groundwater is different than other media at the Site, consisting of VOCs, 1,4-dioxane, metals, 
uranium, thorium, fluoride, and nitrite/nitrate. 
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3. EXPOSURE ASSESSMENT 
 
 
The exposure assessment is conducted to evaluate the populations of humans that may potentially use or 
access the Site under the current and possible future land use conditions, the mechanisms or exposure 
pathways by which those humans may be potentially exposed to COPCs at the Site, and the magnitude 
of exposure that may occur through the potential exposure pathways.  This process involves three steps: 
 
1. Characterization of the exposure setting in terms of physical characteristics, current and future 

uses of the Site, and the populations that may be potentially exposed to COPCs under the 
current and possible future land uses; 

2. Identification of potential exposure pathways and exposure points to which the populations may 
be exposed; and 

3. Quantification of exposure for each population from all exposure pathways.  Exposures are 
quantified by developing receptor exposure scenarios, identifying EPCs, and then calculating 
chemical intakes. 
 

These components are provided in Sections 3.1 through 3.5. 
 
3.1 Land Uses and Potentially Exposed Populations 
 
3.1.1 Current Land Use 
 

The existing land use at the NMI property is a mix of industrial use property, fenced 
undeveloped property, and unfenced undeveloped property.  The industrial portion of the NMI 
property is represented by the on-property buildings and associated paved parking lots, paved 
staging areas, and small landscaped areas (mowed grass).  A security fence with locking gates 
restricts access to the southern and eastern sides of the portion of the property where buildings 
are located.  The fence extends from that area to the Sphagnum Bog, encompassing the Cooling 
Pond, Holding Basin, and Old Landfill areas (Figure 3-1).  This area is essentially ‘restricted’ 
open space, and is largely unpaved with varying amounts of vegetation (e.g., brush and grass) 
and wooded areas.  The unfenced portion of the property is open space that is generally 
wooded.  The Northeast Wetland and the Sphagnum Bog are within this area. 
 
The uses of the land surrounding the NMI property include several commercial and residential 
properties to the north, residential properties to the east, Town-owned open space and a 
children’s summer camp to the south, and woodland and commercial/industrial properties to the 
west.  The Assabet River is situated approximately 300 feet (ft) north of the property, on the 
opposite side of Rt. 62; the open space area of the river floodplain separate the river from      
Rt. 62.   
 
Table 3-1 provides a summary of the human populations that could potentially access the on- 
and off-property areas of the Site, and the environmental media to which exposures could 
potentially occur, under the existing land use conditions.  Exposure pathways to the potential 
exposure media are discussed in Section 3.2.  Under the existing use conditions, there are 
several populations of individuals who may gain access to the Site.  Residents who live adjacent 
to the Site (abutting residents), recreational visitors (e.g., people exploring the Assabet River 
floodplain area), and children and adults who attend and work at the adjacent day camp, could 



 

30 

access unfenced areas on the NMI property, as well as off-property areas of the Site.  The 
majority of individuals who access the fenced (i.e., restricted) areas of the NMI property would 
gain access under authorized conditions and would be protected against potential exposures to 
Site-related contamination under supervised visitation in accordance with the Site Health and 
Safety Plan.  The only population of individuals who might gain access to the fenced on-
property areas under unauthorized conditions, and thus not be protected by the Site Health and 
Safety Plan, are trespassers (e.g., older children or adults who live in the vicinity of the Site). 

 
3.1.2 Future Land Use 
 

The future use of the NMI property is not known at this time.  The property is zoned Limited 
Industrial Park #1.  However, in the absence of a specific land use or development plan, and in 
consideration of the potential for zoning to change in the future, the risk assessment evaluates 
three types of land uses:  1) residential; 2) commercial/industrial; and 3) open space/passive 
recreational.  The future uses of the land surrounding the NMI property also are not known, but 
are generally expected to remain unchanged.  It is possible that some of the existing open space 
that surrounds the NMI property, such as the Town-owned property on the south side of the 
NMI property, could become residential, whereas any development of other areas of open 
space outside of the property boundary, such as the Assabet River floodplain area, are less 
likely to occur due to wetland set back and/or floodplain restrictions. 
 
The principal populations that could be associated with each of these land use designations 
include: 
 
 Residential:  residents who live in housing constructed at the Site; visitors (people who 

may visit the residents who live at the Site); construction and excavation workers who 
develop the Site, or who may perform additional building construction (e.g., building 
additions) after initial development; and people associated with service or support 
functions who may occasionally access the Site, such as landscape workers, utility 
workers, public works employees, etc. 
 

 Commercial/Industrial:  office, retail, industrial, and/or maintenance and janitorial 
workers who work at a commercial entity constructed at the Site; patrons, visitors, and 
delivery personnel who support the commercial entity; construction and excavation 
workers who develop the Site or who may perform additional building construction 
(e.g., building additions) after initial development; and people associated with other 
service or support functions who may occasionally access the Site, such as landscape 
workers, utility workers, public works employees, etc. 

 
 Passive Recreational:  recreational visitors (children and adults) who visit the Site for 

passive recreational uses; construction and excavation workers who develop the Site; 
and support personnel such as landscapers, public works employees, and/maintenance 
personnel. 

 
3.2 Exposure Pathways and Exposure Areas 
 
An exposure pathway describes the course a chemical takes from the source to the exposed individual.  
Exposure pathway analysis links the sources, locations, and types of environmental releases with 
population locations and activity patterns to determine the significant pathways of human exposure.  
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Exposure pathways generally consist of four elements:  (1) a source and mechanism of chemical 
release, (2) a retention or transport medium, (3) a point of potential human contact with the 
contaminated medium (known as the exposure point), and (4) an exposure route at the contact point 
(e.g., ingestion of soil, inhalation of volatiles) (USEPA, 1989).  In order for the exposure pathway to 
be considered potentially complete, all four elements must be present.  Exposure pathways are 
identified by considering the activities performed by each potential receptor (e.g., hiking; excavating 
soil), the location of site-related COPCs (e.g., surface soil, groundwater), and the fate and transport 
characteristics of those COPCs (e.g., volatile, fixed).  The CSM provided a summary of this 
information, resulting in identification of exposure points and exposure routes. 
 
There are four exposure routes by which humans can be exposed to site contaminants in environmental 
media.  The exposure routes include ingestion, dermal contact, inhalation, and external exposure.  
More than one exposure route may be applicable to each of the exposure media evaluated in the 
HHRA. 
 
 Ingestion.  Ingestion exposures occur when substances are swallowed.  When an environmental 

medium such as soil or groundwater that contains chemicals or radionuclides is swallowed, the 
chemicals or radionuclides can be absorbed into the blood stream from the gastrointestinal tract 
and/or directly interact with tissues within the gastrointestinal tract.  Most ingestion exposures 
to environmental media are incidental in nature, meaning that they are non-intentional.  For 
example, soil or sediment can be incidentally ingested if it is touched and adheres to the hand, 
and the hand (fingers) is then placed into the mouth, where the soil or sediment can be 
transferred to the mouth and swallowed.  Surface water can be incidentally ingested if it is 
accidentally swallowed during swimming in the water.  Examples of ingestion exposures to 
environmental media that are not incidental (but are intentional) would be groundwater that is 
used as a source of drinking water, produce that is grown for human consumption (and has 
accumulated site contaminants from the soil), or fish that are caught and consumed (and have 
accumulated contaminants from surface water or sediment). 
 

 Dermal Contact.  Dermal exposures occur when a substance is absorbed through the skin 
following direct contact with the substance in an environmental medium.  For soil and 
sediment, this process requires adherence of the soil or sediment to the skin, desorption of a 
chemical from the soil or sediment, and subsequent absorption through the skin.  For water, 
this process involves direct absorption of a chemical from water, through the skin.  Dermal 
exposures to soil, sediment, surface water, and groundwater could potentially occur if these 
media are contacted (e.g., during recreational activities, swimming or wading, and household 
use of groundwater).  Per USEPA guidance (USEPA, 1999b), dermal contact exposures are 
quantified for chemical COPCs, but not radionuclide COPCs, because for radionuclides, the 
dermal contact exposure route is insignificant compared to other exposure routes. 
 

 Inhalation.  Inhalation exposures can occur when a substance is present in an individual’s 
breathing zone.  Once inhaled, a substance can be either exhaled or retained in the pulmonary 
system.  Retained substances can diffuse through respiratory-tract surfaces into the blood 
stream, interact directly with lung cells, or become entrained in airway mucous, translocate up 
to the pharynx, and be swallowed into the gastrointestinal tract.  Inhalation exposures to 
COPCs can occur by inhaling dust or particulates to which the COPCs are adsorbed, and by 
inhaling vapors in air. 
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Inhalation of dust or particulars can occur if soil is disturbed by wind, vehicle traffic, or human 
activity, and releases dust into the breathing zone of the air.  Generally, only the particulate 
fraction in air that is 10 micrometers or smaller, termed the PM10 fraction of particulates, is 
available for inhalation. 
 
Inhalation exposures to VOCs can occur when volatiles are released from surface water or soil 
to ambient (outdoor) air, when VOCs migrate from groundwater or soil to air within an 
occupied building (this pathway is referred to as vapor intrusion), when VOCs migrate from 
open groundwater to ambient air (e.g., during excavation activities that intrude the groundwater 
table), and when VOCs are released from tap water during household uses of the water, such as 
during showering.  In accordance with USEPA guidance concerning vapor migration 
exposures, even deep subsurface soils could be a potential source of vapors to indoor air. 
 

 External.  External exposure refers to the irradiation of human tissues by radionuclides located 
outside the body (e.g., on a surface, in the soil, or in the air).  Direct contact (i.e., ingestion or 
dermal exposure) with the radionuclide is not necessary for irradiation from an external source 
to occur.  Although external exposures are quantified for all radionuclides, only radionuclides 
that emit significant amounts of gamma radiation pose a potential external radiation hazard.  
External exposures can be significantly or completely attenuated by shielding by soil and water, 
as well as materials such as concrete.  For this reason, external exposures are not applicable for 
surface water, groundwater, and submerged sediment.  Radionuclides in deep (inaccessible) 
subsurface soil are shielded by the shallower overlying soil. 

 
In the RI/FS Work Plan, the Site was divided into AOIs for purposes of assessing and delineating the 
nature and extent of contamination.  However, the HHRA process subdivides the Site into EAs for 
assessing and characterizing risk.  EAs are the geographic areas of the Site where exposures may 
occur.  EAs may include one or more AOIs, exposure points, and exposure pathways.  EAs for current 
and potential future land uses at the Site are identified by considering: 
 
 Land uses and associated potentially exposed populations; 

 
 Physical setting of the Site, including topography and the locations of surface water bodies and 

wetland areas; 
 

 Exposure pathways that could be potentially complete given the land uses and associated 
activities of the potentially exposed populations, the potential exposure media, and the 
chemical-physical attributes of the COPCs in those media; and 
 

 COPC concentrations and spatial distribution. 
 
Sections 3.2.1 and 3.2.2, in conjunction with Tables 3-2 through 3-6, provide the rationale for the 
identification of EAs and potentially complete exposure pathways to the media at each EA.  From the 
information summarized in Tables 3-2 through 3-6, receptor exposure scenarios are developed based on 
the combinations of populations and pathways that combine to represent the Reasonable Maximum 
Exposure (RME) for each land use.  Table 3-7 provides a complete summary of all potential exposure 
pathways for all media and EAs at the Site. 
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3.2.1 Current Land Use Exposure Areas and Exposure Pathways 
 

Exposure pathways that potentially could be complete under current land use conditions are 
summarized by EA in Table 3-2, and include direct contact with soil (incidental ingestion and 
dermal contact), indirect exposure to COPCs in soil (dust inhalation and external exposure to 
ionizing radiation), direct contact with surface water (incidental ingestion and/or dermal 
contact), and direct contact with sediment (incidental ingestion and dermal contact).  There are 
no potentially complete exposure pathways to groundwater under the current land use 
conditions.   
 
Current-1 (Open Space Area):  This EA represents the portion of the NMI property that is 
outside of the fenced areas, as well as the portion of the Site that is on the Town-owned 
property to the south of the NMI property, where abutting residents and attendees at the 
adjacent camp could access the Site and walk or hike through the woods and/or play in the 
woods.  These activities, which could result in potential exposures to surface soil, are not 
known to occur on the NMI property, but hiking trails and the camp archery range are located 
near the southern property line and residences are located adjacent to the eastern property line.  
The eastern portion of the Sphagnum Bog is unfenced and is accessible from the wooded area in 
the eastern portion of the NMI property.  People do not routinely access the Sphagnum Bog, 
but since the Sphagnum Bog is located in close proximity to abutting residences and access is 
not restricted, contact with surface water and sediment in the Sphagnum Bog cannot be ruled 
out.  However, any access to the Sphagnum Bog would likely be limited to the lag zone along 
the eastern boundary of the Sphagnum Bog.  As indicated on Figure 3-1, the western side of the 
Sphagnum Bog is not fenced.  However, access to this area could only occur by either walking 
across the Sphagnum Bog, or by walking around the northern end of the Sphagnum Bog.  The 
terrain bordering the northern and western portions of the Sphagnum Bog is extremely steep 
and very thickly vegetated.  Therefore, it is unlikely that access to the western side of the 
Sphagnum Bog would occur under the existing land use conditions.  In addition, it is unlikely 
that people would walk across the Sphagnum Bog under current land use conditions.  
Therefore, EA Current-1 includes only the lag zone on the eastern side of the Sphagnum Bog. 
 
Current-2 (Open Space Area - North):  This EA represents an area within Current-1 where 
elevated COPC concentrations relative to the surrounding area were detected.  Consequently, 
this area is treated as a separate exposure area. 
 
Current-3 (NE Wetland):  This EA consists of the Northeast Wetland.  This portion of the NMI 
property is evaluated as a separate EA because it is geographically separated from EA Current-
1 by a long, very steep embankment, and from other areas of the property by the industrial area 
and driveway.  People who access this area could contact surface water and sediment in the 
Northeast Wetland.  However, the physical setting (a steep embankment and a wetland), and 
the location (adjacent to Rt. 62) suggest that the potential for exposure to this area by abutting 
residents would be much lower than to EA Current-1. 
 
Current-4 (Rt. 62 Outfall Area):  This EA represents the storm water outfall, floodplain, and 
Assabet River backwater tributary (i.e., Embayment Area) on the north side of Rt. 62.  This 
area is a separate EA because it is located on private property that is not owned by Starmet and 
represents open space within a river floodplain.  The only access to this area that is known to 
occur is by highway maintenance workers who occasionally inspect, clean, or repair the storm 
water outfall.  These workers could contact surface soil and subsurface soil.  Nonetheless, 
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access to this area is not physically restricted, and area residents could walk through or explore 
this area and contact surface soil as well as surface water and sediment in the Embayment Area. 
 
Current-5 (Assabet River):  This EA is represented by the reach of the Assabet River in the 
vicinity of the Site.  There are no known uses of the river in this area (i.e., it is not used as a 
source of potable water supply and there are no beach or other recreational areas).  The only 
potential use of the river would be for recreational boating such as canoeing or kayaking.  
During such activities, incidental ingestion or dermal contact with the surface water could 
occur.  The sediment within the river channel is often submerged beneath several (e.g., more 
than 3) feet of water, although during dry spells, the river can become shallow (1 to 1.5 feet 
deep).  However, the depth of water and river current make it unlikely that sediment would 
adhere to skin following dermal contact and, therefore, potential exposure pathways to sediment 
are incomplete.   
 
Current-6 (Fenced Area):  This EA represents the portion of the NMI property that is within 
the fenced areas, including the area around the Holding Basin, Cooling Pond, and Former 
Landfill.  Access to this area is restricted by fencing and locking gates, and the only persons 
authorized to access this area are current facility workers and persons associated with the 
CERCLA actions at the Site.  However, trespassing by area older children and adolescents 
cannot be ruled out.  Adolescents who trespass at EA Current-6 could potentially be exposed to 
COPCs in unpaved surface soil, as well as surface water and sediment in the Cooling Pond and 
along the western side of the Sphagnum Bog. 
 
In addition, the overburden groundwater at 2250 Main Street could potentially be a source of 
volatile migration to indoor air in the combined commercial/residential building located at that 
address.  In accordance with USEPA guidance (USEPA, 2002c), volatile sources in 
groundwater within 100 feet of a building are to be considered a potential source of vapor 
intrusion.   
 
Soil gas data collected from two locations beneath the floor slab of the building, during winter 
and late spring sampling rounds, showed trichloroethene between 6.5 ug/m3 and 29 ug/m3.  
These concentrations do not exceed the USEPA commercial soil gas VISL of 30 ug/m3, which 
is applicable for the existing commercial use of the ground floor of the building at 2250 Main 
Street.  However, the detections do exceed the residential soil gas VISL of 4.3 ug/m3 (USEPA, 
2012b).  The soil gas screening values are considered to be conservative because they are 
protective for indoor air exposures which assume that 10% of the indoor air is made up of soil 
gas, and are based on a 1x10-6 target cancer risk limit, representing the de minimis risk level 
below which USEPA does not require response actions.   
 
Generally, when soil gas concentrations do not exceed the conservative screening values, it is 
concluded that the vapor intrusion exposure pathway is insignificant and does not warrant 
further evaluation.  When soil gas concentrations exceed the conservative screening values, 
additional evaluation may be necessary. Additional indoor air sampling is being scheduled to 
determine if residential screening levels are met.  Results of that investigation and follow-up 
measures will be documented in a memorandum to be attached to the final HHRA; Therefore, 
no further evaluation of this exposure pathway is presented at this time.  
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3.2.2 Future Land Use Exposure Areas and Exposure Pathways 
 

Future land use EAs (Figure 3-2) were initially developed by segregating the Site into areas 
based on affected media (e.g., soil versus sediment/surface water).  The Site was then further 
segregated into EAs principally based on contaminant profile, fate and transport attributes, and 
spatial variability in detected concentrations (e.g., segregating ‘hot spot’ areas from areas with 
lower concentrations of COPCs).  Notably, concentrations of PCBs and uranium were used to 
help define the boundaries of EAs.  Other factors considered in developing EAs included 
attributes that may substantially affect the feasibility of developing the Site such as wetland 
setbacks, and the existing surrounding land uses and physical setting.  A wetland buffer was not 
placed around the Cooling Pond because this pond is expected to shrink substantially in size 
once discharges to it (e.g., storm water from building roof drains) are discontinued, such that 
any wet areas remaining may simply be confined to within the wetland buffer zone of the 
Sphagnum Bog.   
 
Exposure pathways that could potentially be complete under future land use conditions are 
summarized by land use and EA in Tables 3-3 through 3-5, and include direct contact with soil 
(incidental ingestion and dermal contact), indirect exposure to COPCs in soil (dust inhalation, 
external exposure to ionizing radiation in soil, un-submerged sediment, and peat (at the 
Sphagnum Bog), ingestion of home-grown produce that may bioaccumulate radionuclides from 
soil or groundwater used as irrigation water, and vapor inhalation), direct contact with surface 
water (incidental ingestion and dermal contact), direct contact with sediment (incidental 
ingestion and dermal contact), and potable use of groundwater.  In addition, vapor could 
potentially migrate from unsaturated soil or overburden groundwater to air within buildings that 
are constructed at the Site in the future.  This pathway (vapor intrusion) is evaluated using the 
approach described below under ‘groundwater’.  

 
 As indicated in Tables 3-3 through 3-5, both surface soil (soil 0-1 ft bgs) and shallow 

subsurface soil (soil 1-10 ft bgs) are evaluated.  The only exposures to subsurface soil 
that may realistically occur would be if development occurred and subsurface soil was 
excavated and moved to the surface.  Excavation of soil is not likely under passive 
recreational uses.  However, subsurface soil is evaluated as a potential exposure 
medium in all EAs to aid in risk management decision making. 
 

 As indicated in Tables 3-3 and 3-4, both wading and swimming exposures are 
considered for the surface water bodies at the Site.  Wading exposures involve dermal 
contact with surface water over the lower extremities (legs and feet) and hands and 
forearms, dermal contact with sediment over the lower legs, feet and hands, and 
incidental ingestion of sediment.  Per USEPA Region 1 guidance,10 incidental ingestion 
of surface water is not considered to be a complete pathway during wading exposures.  
Swimming exposures involve dermal contact with surface water over the entire body, 
and incidental ingestion of surface water.  Incidental ingestion of sediment is not a 
complete pathway during swimming exposures because submerged sediment is 
considered to be too deep to enable hand-mouth transfer.  Dermal contact with sediment 
during swimming can occur at the feet (e.g., while standing in the water body), but 
sediment beneath several feet of water would not likely adhere to the skin and, 

                                              
10 USEPA, 2004.  USEPA Region 1 comment No. 5-5 on the Draft RAP. 
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therefore, the dermal exposure pathway to sediment is not considered to be complete 
during swimming. 

 
Additional exposure pathways that were identified, but determined to be incomplete, are 
discussed in Section 3.2.3. 
 
Future A1 through A8:  These EAs represent locations where development of the Site (e.g., 
construction of buildings) would potentially be less impeded based on proximity to wetlands and 
surrounding land uses. 

 
 EAs A1 through A3 (AOI 14 West, South, and East) represent the perimeter of the 

NMI property where adjacent land use is residential or open space.  The areas may be 
suitable for development into single family residential lots.  Figure 3-2 shows the 100 
foot buffer zone around surface water bodies.  As indicated in Figure 3-2, a portion of 
EA A3 (AOI 14 East) is within the buffer zone of the Sphagnum Bog, indicating that 
buildings may be less likely to be constructed in this area.  However, a residential lot 
could hypothetically be laid out such that a house was constructed outside of the buffer 
zone while the remainder of the lot extended into the buffer zone (as unaltered land).  
In addition, the contaminant profile throughout EAs A1 through A3 including the 
portion of EA A3 that is within the wetland buffer zone of the bog, is similarly 
characterized by inorganics and uranium in surface soils.  The land at the southern end 
of the Sphagnum Bog (the sloped, covered portion of AOI 3 Old Landfill) was not 
included in EA A3 because the contaminant profile in this portion of AOI 3  and fate 
and transport pathways are substantially different from EA A3 (e.g., contaminants 
include inorganics, uranium, and organics and extend into subsurface soil).  This 
attribute, coupled with the fact that this portion of AOI 3 is entirely within the buffer 
zone of the bog, supports segregation of this area into a separate EA. 
 

 EAs A4 (AOI 14 North) and A5 (AOI 8 Sweepings Piles) each represent an area of 
elevated COPC concentrations relative to the surrounding areas, and are of a size that 
could represent a substantial portion of a residential lot.  Consequently, they represent 
locations where discrete exposures could potentially occur under residential land use.  
EA A4 is a depression where elevated concentrations of inorganics and PCBs have been 
detected in surface soil, and EA A5 is an area of soil piles where elevated 
concentrations of uranium and PCBs have been detected. 
 

 EAs A6 (AOI 7 and 11 Industrial Area East) and A7 (AOI 5 Industrial Area West) 
represent the areas of the NMI property that are presently industrial.  These areas are 
retained as separate EAs because continued or future use of the Site that involves 
commercial/industrial use may simply re-occupy or re-use this portion of the Site.  Two 
EAs are developed for this industrial area based on the substantial differences in the 
nature of contamination at the two areas.  The RI indicates that contamination at A6 
includes elevated concentrations of uranium, inorganics, and PCBs, and extends from 
surface soil to deep subsurface soil.  Contamination at EA A7, in contrast, is generally 
associated with low concentrations of inorganics that are principally confined to 
subsurface soils in the vicinity of leach fields.  The northern boundary of EA A6 is 
defined in consideration of land uses and contamination profiles.  Re-use of the EA A6 
for commercial/industrial or other developed uses is less likely to include the 
embankment between this area and the Cooling Pond area, as such use would require 
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significant filling and grading at considerable cost (and if such filling occurred, the 
existing surface soil would be covered beneath fill, thereby preventing direct contact 
exposures).  Expansion of commercial/industrial use of the property would more 
reasonably be toward the areas defined as EA A2 (AOI 14 – South), and not toward the 
area around the Cooling Pond.  In addition, the contamination profile in soils in the 
Cooling Pond area include elevated concentrations of PCBs and copper and are 
therefore not similar to the contamination profile at EA A6. 
 

 EA A8 (AOI 14 Off-Property) is the same as EA A1 through A3, except that it is 
located off of the NMI property.  Risk management decisions for this area may be 
different from those that may be applied to the NMI property.  Therefore, this portion 
of the Site is evaluated as a separate EA to help support risk management decision-
making. 

 
 
Future B1 through B5:  These EAs represent locations where re-development that includes 
construction of buildings is less likely given the proximity to wetland areas, and/or contaminant 
profiles are notably different than at other EAs. 

 
 EA B1 (AOI  3 and AOI 4 Area Around Cooling Pond and Landfill) represents the 

upland areas situated between the developed portions of the Site, the Sphagnum Bog, 
and the Cooling Pond.  As indicated on Figure 3-2, the majority of this area is within 
the 100-foot wetland buffer zone of the Sphagnum Bog and the only portion that is not 
is located at the steep embankment between the buildings (EA A4) and the Cooling 
Pond.  The contaminant profile in this area is characterized by inorganics and uranium, 
and low concentrations of VOCs and PCBs in surface and subsurface soils, and is 
therefore qualitatively different than other surrounding EAs.  It is less likely that 
expansion or development into this area would occur, given the substantial filling and 
re-grading that would be required, and more likely that this area would remain passive 
open space. 
 

 EA B2 (AOI 2 and AOI 4 Soils at Cooling Pond) represents an area of elevated PCB 
contaminated soil, as well as an area of subsurface soil where elevated concentration of 
TCE and PCE were detected.  The soil sample locations where PCBs have been 
detected at elevated concentrations are near the edge of the Cooling Pond, and in soil 
adjacent to the shallow end of the pond.  This suggests that these soils may once have 
been submerged as contaminated sediment beneath the pond, and are essentially 
contiguous with the contaminated pond sediments.  Under future land use conditions, 
this area could potentially be associated with preferential exposure, given its proximity 
to the Cooling Pond (e.g., people who visit the pond would walk through or spend time 
at this area).  Given the elevated PCB concentrations, and the exposure setting, this 
area is evaluated as a separate EA. 

 
 EA B3 (Soils Around Northeast Wetland) consists of the soils surrounding the 

Northeast Wetland.  The physical setting (a steep embankment) suggests that 
development of this area is unlikely, particularly since the majority of it is within the 
wetland buffer zone. 

 



 

38 

 EA B4 (Rt. 62 Outfall Area) is the same as EA Current-4, and represents soil at the 
storm water outfall and floodplain area, and surface water and sediment in the 
Embayment Area, on the North side of Rt. 62.  Development of this EA is not 
foreseeable given its location in a floodplain. Nonetheless, access to this area is not 
physically restricted, and area residents could walk through or explore this area and 
contact surface soil as well as surface water and sediment in the Embayment Area. 

 
 EA B5 (AOI 1 Holding Basin) is the Holding Basin and represents soil that is beneath 

the impermeable membrane (temporary soil cover) at the bottom of the Holding Basin.  
These soils received direct discharge of uranium-containing effluent and therefore 
exhibit elevated concentrations of uranium in shallow and deep soils.  Given that the 
bottom of the Holding Basin is located at a ~30 to 40 foot lower elevation than the 
surrounding topography, is only accessible by traversing steep slopes, and must remain 
covered to prevent migration of uranium from soil to groundwater, it is unlikely that 
the soils at the bottom of the Holding Basin would ever become accessible for potential 
exposures.  However, the HHRA evaluates a ‘baseline’ future condition which assumes 
that soils at the bottom of the Holding Basin are accessible for exposures associated 
with future land use development. 

 
Despite the distinction between the Future A and Future B EAs, each of the Future B EAs is 
evaluated for future residential use (i.e., location of residential properties) under the assumption 
that they could be developed, to provide a baseline risk condition from which to make risk 
management decisions. 
 
Future SW/SD:  These EAs represent surface water bodies and/or wetland areas at the Site.  
Although some of the surface water bodies are within a previously defined EA (e.g., Cooling 
Pond is within Future B2), they are defined as separate EAs.  There are two purposes for using 
this approach:  1) under future use conditions, potential exposures to these surface water bodies 
would not be discretely associated with a single soil EA (for example, residents at any of the 
Future A EAs might occasionally access any of the surface water bodies); and 2) risk 
management decisions are typically made in consideration of the risks associated with a given 
medium and area, and evaluation of the surface water bodies as separate EAs provides the 
information needed to make risk management decisions. 

 
 SW/SD-1 and SW/SD-2 are represented by the Sphagnum Bog.  Swimming is not 

possible in the Sphagnum Bog, but wading in the lag zone could occur as well as 
walking on the peat mat.  SW/SD-2 represents a hot spot of sediment contaminated with 
PCBs and inorganics.  Under future land use conditions, this area potentially could be 
associated with preferential exposure because it is the only area of the Sphagnum Bog 
that is easily accessible from EA B1.  Given the elevated PCB and metals 
concentrations and the exposure setting, the sediment in this area is evaluated as a 
separate EA.  Since surface water is a mobile medium, surface water throughout the 
entire bog is evaluated as a single exposure area (SW/SD-1&2).  Potential exposures to 
surface water and sediment in the bog are characterized by summing risks for sediment 
at SW/SD-1 with risks for surface water SW/SD-1&2), and risks for sediment at 
SW/SD-2 with risks for surface water (SW/SD-1&2). 
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 SW/SD-3 is the Cooling Pond.  The surface water in the pond is shallow at the 
southern end, and only wading could occur in that area.  The surface water in the 
remainder of the pond is deep enough to permit swimming. 

 
 SW/SD-4 is the Northeast Wetland and is the same as EA Current-2.  The depth and 

aerial coverage of water in the wetland varies seasonally, but is most shallow and 
covers the least amount of area in the dryer seasons (e.g., summer).  Contact with 
surface water would be limited to wading. 

 
 SW/SD-5 is represented by the reach of the Assabet River adjacent to the Site and is the 

same as EA Current-5.  The river is deep enough to permit swimming or boating.  
Surface water and sediment associated with the Assabet River Embayment Area is 
included as an exposure point within the Future B4 (Rt. 62 Outfall) EA. 

 
Future Groundwater:  There are three exposure pathways that are applicable to groundwater at 
the Site under future use conditions:  1) potable use of groundwater; 2) exposure to VOCs that 
may migrate to indoor air (vapor intrusion); and 3) ingestion of home-grown produce that has 
uptaken radionuclides from groundwater that is used as irrigation water.  Potable use of 
groundwater and use of groundwater as irrigation water are evaluated as potentially complete 
exposure pathways to COPCs in both overburden and bedrock groundwater.  Exposure routes 
associated with potable water use include ingestion of groundwater as tap water, dermal contact 
during household uses such as bathing, and inhalation of VOCs during household uses such as 
bathing.  Vapor intrusion is a potentially complete exposure pathway for water table 
overburden groundwater where VOCs have been detected.  Vapor intrusion is not a complete 
exposure pathway to VOCs in deeper overburden or bedrock groundwater if that water is 
overlain by overburden groundwater that does not contain VOCs.  The vapor intrusion 
exposure pathway also applies to VOCs in overburden subsurface soils. 

 
The groundwater contamination at the Site includes plumes that have overburden and bedrock, 
and on- and off-property components.  The groundwater plumes include overburden and 
bedrock VOC/1,4-dioxane plumes that originate in proximity to the buildings/Old Landfill area 
and extend off-property to the Assabet River (Figure 3-3).  Downgradient of Rt. 62, the 
VOC/1,4-dioxane plume becomes predominately a bedrock plume.  Within the area of the on-
property overburden VOC/1,4-dioxane plume, a DU plume originates from the area of the 
Holding Basin and extends to just south of the on-property buildings (Figure 3-3).  Within the 
on-property bedrock VOC/1,4-dioxane plume, a plume of natural uranium extends from the 
proximity of the Holding Basin downgradient to near the NMI property boundary (Figure 3-3).  
The plumes shown in Figure 3-3 are defined by the monitoring well locations where one or 
more constituents have been detected at a concentration greater than the MCL. 
 
The groundwater EAs are identified by considering the nature of the groundwater plumes, 
locations (on property or off-property), and potentially applicable exposure pathways.  The EAs 
and potentially applicable exposure pathways are as follows; EAs are recognized by the 
delineated plume boundaries shown in Figure 3-3.  Plume boundaries were defined by 
monitoring wells with one or more COPCs detected at concentrations greater than Federal 
MCLs or tapwater RSLs (if no MCLs were available). 
 
 Overburden plume:  This area includes the wells that are within the on-property 

overburden DU and overburden VOC/1,4-dioxane plumes.  Potential exposure 
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pathways include future potable use of the groundwater, and vapor intrusion (into 
future residential structures) from the co-mingled overburden VOC/1,4-dioxane plume. 
 

 Bedrock plume:  This area includes the wells that are within the on-property bedrock 
uranium and bedrock VOC/1,4-dioxane plumes.  Potential exposure pathways include 
future potable use of the groundwater.  The VOCs in bedrock do not represent a 
potential source for vapor intrusion exposures, since this plume is overlain by the 
overburden VOC/1,4-dioxane plume. 

 
 Overburden on-property groundwater:  This area is represented by the on-property 

overburden monitoring wells that are outside of the overburden uranium and VOC/1,4-
dioxane plumes, and include areas of the Site where no discernible plumes exist.  
Potential exposure pathways include future potable use of the groundwater. 

 
 Bedrock on-property groundwater:  This area is represented by the on-property bedrock 

monitoring wells that are outside of the bedrock uranium and VOC/1,4-dioxane plumes, 
and include areas of the Site where no discernible plumes exist.  Potential exposure 
pathways include future potable use of the groundwater. 

 
 Off-Property Overburden Groundwater:  This area is represented by the off-property 

overburden monitoring wells.  Potential exposure pathways include future potable use 
of the groundwater, and vapor intrusion.  Potential exposures associated with the vapor 
intrusion exposure pathway at the off-property overburden groundwater are being 
evaluated using the soil gas data that was collected at 2250 Main Street, and additional 
evaluations that USEPA may require, but which have not yet been completed.  
Although the areal extent of the plume goes beyond the immediate vicinity of the 
buildings at the 2250 Main St property, the VOC concentrations are highest in the 
immediate vicinity of the property, and the bordering land is within the Assabet River 
floodplain, suggesting that construction of buildings in the future is unlikely. 

 
 Off-Property Bedrock Groundwater:  This area is represented by the off-property 

bedrock monitoring wells.  Potential exposure pathways include future potable use of 
the groundwater.  The VOCs in bedrock do not represent a potential source for vapor 
intrusion exposures, since this plume is overlain by the overburden VOC/1,4-dioxane 
plume or overburden groundwater in which no VOCs were detected. 

 
 Future Vapor Intrusion Exposure Area:  Under future land use conditions, VOCs in 

groundwater and soil have the potential to migrate to air within buildings that may be 
constructed at the Site.  In accordance with current USEPA guidance for evaluating the 
vapor intrusion exposure pathway, this exposure pathway is considered to be potentially 
complete at buildings located within 100 feet of overburden soil where VOCs have been 
detected (at any concentration), and within 100 feet of overburden groundwater in 
which VOCs have been detected at concentrations greater than VISLs that have been 
developed by USEPA (USEPA, 2012b).  Since it is not known if, or where, buildings 
may be constructed at the Site in the future, an exposure area for vapor intrusion, 
shown in Figure 3-4, has been defined as the areas of the Site that are: 
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– within 100 feet of overburden soils where VOCs have been detected (generally 
AOI 3 – Old Landfill; AOI 2 – Former Drum Burial Area, and AOI 11 – 
Industrial Drain Lines), and  
 

– within 100 feet of overburden groundwater in which VOCs are detected at 
concentrations greater than the groundwater VISLs presented in Table 3-6.  As 
noted in Table 3-6, five VOCs were detected in overburden groundwater at 
concentrations greater than the VISLs derived for a target cancer risk of 1x10-6 
and a target hazard index of 0.1.  The exposure area for vapor intrusion from 
groundwater that is shown in Figure 3-4 is based on groundwater monitoring 
wells where one or more of those five VOCs were reported at concentrations 
greater than the VISLs presented in Table 3-6.  . 

 
Although the vapor intrusion exposure pathway may be complete under future land use 
conditions, a quantitative evaluation of potential exposures and risks associated with 
this pathway is not included in this HHRA.  The rationale for excluding quantitative 
evaluation of this pathway is based on the recognition that: 

 
– Current state of practice indicates that the best method for evaluating vapor 

intrusion is via collection and analysis of soil vapor samples from beneath 
building basement floor slabs (i.e., sub-slab soil vapor samples).  However, no 
such samples can be collected in the absence of future buildings. 
 

– Modeling existing groundwater concentrations, or collecting deep subsurface 
soil vapor samples and modeling the soil gas concentrations, for migration into 
hypothetical future buildings is highly uncertain, given that the post-remedial 
conditions at the Site could result in change of grades relative to depth to 
groundwater, different types of soil used as clean fill than are currently at the 
Site, and underground utility corridors that could function as preferential 
migration pathways. 
 

– The VOCs in the overburden groundwater will continue to degrade and 
attenuate, and the VOCs in overburden soils may degrade and attenuate, or be 
removed during remedial actions conducted to address other COCs. 
 

Therefore, the vapor intrusion exposure pathway will be carried forward as a 
potentially complete exposure pathway that requires a response action to be developed 
in the FS. 

 
3.2.3 Incomplete Exposure Pathways 
 

The results of the RI suggest that the following exposure pathways are not complete at the Site 
and, therefore, the following pathways will not be evaluated in the HHRA: 

 
 Ingestion of fish:  The on-property water bodies do not provide suitable habitat for fish.  

The only surface water body that provides suitable habitat for fish is the Assabet River.  
The RI suggests that the only potentially complete migration pathway to the river for 
Site-related contamination is via overburden groundwater discharge of VOCs and, 
potentially, 1,4-dioxane.  It is generally recognized that VOCs do not accumulate in 
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fish tissue, and are not considered to be exposure concerns associated with consumption 
of fish.  1,4-Dioxane was not detected in surface water samples collected from the 
river.  In addition, statistical analyses of data collected at the reaches of the river 
downstream, adjacent to, and upstream of the Site indicate that VOC concentrations in 
surface water and sediment in the reach of the river adjacent to the Site are not 
discernible from concentrations in the upstream reach of the river.  Given this 
information, it is concluded that the fish ingestion pathway does not require quantitative 
evaluation in the risk assessment. 
 

 Direct contact with peat:  The peat mat that covers all portions of the Sphagnum Bog 
except the lag zone consists of living sphagnum (a moss-like material) and dead 
sphagnum (termed peat).  This organic material is not easily loosened and does not 
adhere to skin or other materials.  Consequently, there is no mechanism by which 
dermal contact or incidental ingestion of this material can occur.  The only exposure 
pathway to peat is associated with ionizing radiation from low levels of uranium and 
thorium that may be within the unsaturated peat or sphagnum, which could be complete 
when people stand on the peat material (i.e., when standing or walking on the peat 
mat). 

 
 Direct exposure to groundwater:  Groundwater at the on-property portion of the Site 

(i.e., portion of Site north of Rt. 62) occurs at depths well below those which might be 
encountered during excavation activities (i.e., deeper than 10 ft bgs).  Although 
groundwater occurs at depths shallower than 10 ft bgs in the off-property portion of the 
Site near the Assabet River (in the river floodplain), construction activities that involve 
excavation into the groundwater table are not likely in that area because the area is 
within a floodplain and construction activities that breach the groundwater table are 
usually de-watered to allow construction to occur ‘in the dry’.  In addition, no 
groundwater seeps have been identified.  Therefore, receptors such as excavation 
workers will not contact groundwater.  In addition, the depth to groundwater indicates 
that ambient vapor inhalation exposures to excavation workers would not be complete. 

 
 Direct contact with sediment in the Assabet River channel:  In the vicinity of the Site, 

there are no shoreline sediments along the Assabet River.  The river is characterized by 
a defined break between upland vegetated soil and the water line.  Sediments are 
located beneath water that is under at least 1 to 1.5 feet deep during dry periods, and 
otherwise often waist deep.  Sediment samples were collected from the center of the 
river channel.  There are no conceivable exposure pathways to sediment that is located 
beneath deep water, or water that has a river current (and would prevent sediment from 
adhering to skin).  Therefore, there are no complete pathways to sediment in the 
Assabet River. 

 
 Vapor inhalation from surface water and sediment:  The results of the COPC selection 

indicate that one VOC (TCE) was retained as a COPC in Sphagnum Bog surface water, 
and no VOCs were retained as COPCs in sediment.  This indicates that vapor inhalation 
exposure pathways are insignificant for surface water and sediment.  Consequently, 
vapor inhalation exposure pathways are not evaluated for surface water or sediment.   

 
 Ingestion of chemical COPCs in home-grown produce:  EPA risk assessment guidance 

does not directly address exposure to chemicals by way of accumulation in or adherence 
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on, and subsequent consumption of, home grown produce.  However, EPA guidance 
indicates that direct contact with soil during gardening activities is expected to result in 
much greater exposure to COPCs in soil than ingestion of produce.  Specifically, EPA 
notes that “Research on soil metal chemistry and plant uptake conducted at the 
USDA has found that most metals are so insoluble or so strongly attached (i.e. 
adsorbed) to the actual soil particles or plant roots, that they do not reach the edible 
portions of most plants in levels which would compromise human health when 
eating grown crops. … The risk to the gardener, inhaling dust or ingesting actual 
soil from dirty hands is much higher than the risk of the consumer eating the 
properly washed crops grown from this soil.” (USEPA, 2011a).  Direct contact and 
dust inhalation exposures associated with activities such as gardening are accounted 
for in the exposure parameter used to quantify exposures and risks associated with 
residential land use.  Consequently, the uncertainties associated with any additional 
exposure that may occur via consumption of home grown produce are deemed 
negligible compared to other exposure routes and are therefore not quantitatively 
evaluated. 

 
 Hydrological assessment and evaluation of the nature and extent of 1,4-dioxane in 

groundwater suggests a possibility that very low concentrations of 1,4-dioxane may be 
migrating beneath the Assabet River and intersecting the cone of influence of the 
Assabet Wellfield wells number 1 and 2A, which are a current source of drinking 
water.  However, other sources of 1,4-dioxane to the north of the Assabet River may 
contribute to or be the sole source of these low level detections.  Regardless, the 
highest concentration of 1,4-dioxane detected in these wells is 0.24 µg/L.  This 
concentration is below the USEPA tapwater RSL of 0.67 µg/L, indicating that 1,4-
dioxane in the Assabet Wellfield supply wells is associated with de minimis risks.  
Therefore, no quantitative evaluation of health risks will be performed for groundwater 
at the Assabet Wellfield. 

 
 Sampling and analysis of groundwater from the supply well at 2230 Main Street 

demonstrated that no Site-related constituents are present in the well.  Therefore, this 
well is not included in the Site boundary nor evaluated for potential exposures in the 
HHRA. 

 
3.3 Exposure Quantification 
 
The process for calculating health risks requires quantifying exposure, or intake, of COPCs and then 
combining the quantified intake with a toxicity value that relates the intake to a measure of health risk.  
Exposures to COPCs are quantified by calculating intakes for representative receptor populations that 
may use or access the Site under the various current and possible future land use conditions.  This 
section describes the process that is used to quantify COPC exposure in each of the media evaluated in 
the HHRA. 
 
The process for calculating intakes involves two principal components: 
 
1. Quantifying the concentration of COPCs in each medium that a receptor population is exposed 

to.  This term is called the EPC.  EPCs are derived for each EA and exposure route for which 
potentially complete exposure pathways may exist, as described in Section 3.2.  The methods 
used to derive EPCs are provided in Section 3.3.1. 
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2. Quantifying the amount of each medium that a receptor population is exposed to.  This is 

derived by considering the types of activities that a receptor population would be engaged in 
(e.g., excavation work vs. gardening vs. working indoors) and the ages of the receptor 
population (e.g., children vs. adults).  From this information, receptor exposure scenarios are 
developed that relate the activities that could result in exposure to values that can be used to 
quantify exposure.  The quantitative values are called exposure parameters.  The types of 
exposure parameters and descriptions of the exposure scenarios used to quantify exposure are 
provided in Section 3.3.2.  
 

Fundamentally, intake is thus a function of EPC and exposure parameters: 

Intake  =  (EPC) x (Exposure Parameters) 
 
For ingestion and dermal exposure routes, the general equation for calculating intake is as follows: 
 

EPC x CR x EF x ED 
AT x BW 

 
Where: 
Intake = Average daily intake of COPC from soil at the exposure point during the period 

of exposure (mg/kg/day) 
EPC = Exposure Point Concentration (mg/kg or mg/L) 
CR = Contact Rate (mg/day) 
  Ingestion:  Ingestion rate (mg/day) 

Dermal absorption:  Skin surface area (cm2/day) x adherence factor (mg/cm2) [soil and 
sediment only] x absorption factor (unitless) 

EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
AT = Averaging Time (days) (equal to ED for non-cancer evaluation; equal to 70 years for 

cancer evaluation) 
BW = Body Weight (kg) 
 
The intake is calculated as an average daily intake or an average daily lifetime intake.  The average 
daily intake represents the total intake that occurs over the period of exposure, divided by duration of 
exposure.  This intake term is used to quantify intakes for evaluating non-carcinogenic effects.  The 
average daily lifetime intake represents the total intake that occurs over the period of exposure, divided 
by the length of a lifetime (defined by USEPA as 70 years).  This intake term is used to quantify 
intakes for evaluating carcinogenic effects. 
 
The methodology for evaluating inhalation exposures differs from that used for other exposure 
pathways in that the toxicity values used are reference concentrations (RfCs) and unit risks (URs) 
instead of reference doses (RfDs) and cancer slope factors (CSFs).  Because concentration and not dose 
is the basis for these toxicity values, body weight, and respiration rate are not directly used in 
calculating risk estimates for carcinogenic and non-carcinogenic chemicals.  The general equation for 
calculating chemical exposure via inhalation is as follows: 
 
Exposure Concentration  =  CA x ET x EF x ED 
     CF x AT 
  

Intake = 
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Where: 
Exposure Concentration = representative concentration of COPC in the air at the exposure 
point during the period of exposure (mg/m3) 
CA = concentration of the COPC in air (mg/m3), 
EF = exposure frequency (days/year), 
ED = exposure duration (years), 
ET = exposure time (hours/day) 
CF = conversion factor (24 hours/day) 
AT = averaging time (for carcinogens, AT = 70 years times 365 days per year; for 

noncarcinogens, AT = ED times 365 days per year). 
 
Intake equations for radionuclides are similar in concept to the intake equations for ingestion and 
inhalation exposures shown above.  However, intake equations for radionuclides omit body weight and 
averaging time parameters, thereby resulting in intake expressed as total pCi of exposure.  This 
procedure is used because cancer slope factors for radionuclides are developed for a dose-response 
relationship based on total lifetime exposure (i.e., total pCi intake in a lifetime), rather than average 
daily lifetime intake. 
 
The specific equations used to calculate intake and exposure are those presented in USEPA guidance 
(USEPA, 1989; 2004; 2009a), and are provided in Appendix E. 
 
3.3.1 Exposure Point Concentrations 
 

The USEPA defines the EPC as the representative chemical concentration a receptor may 
contact in an EA over the exposure period (USEPA, 1989).  Separate EPCs are calculated for 
each exposure pathway at each point.  The typical concept of human exposure within a defined 
EA is that an individual contacts the contaminated medium on a periodic and random basis.  
Because of the repeated nature of such contact, the human exposure does not really occur at a 
fixed point but rather at a variety of points with equal likelihood that any given point within the 
EA will be the contact location on any given day.  Thus, the EPCs should be the arithmetic 
averages of the chemical concentrations within the EA.  However, to account for uncertainty in 
estimating the arithmetic mean concentration, the USEPA recommends that an upper confidence 
limit (UCL) be used to represent the EPC. 
 
In accordance with USEPA guidance, Reasonable Maximum Exposure (RME) EPCs for all 
media except groundwater that is evaluated for exposure as a potable water source are based on 
the lesser of the 95 percent UCL on the arithmetic mean concentration (95% UCL value) or the 
maximum detected concentration in the data set (USEPA, 2002b). 
 
Because exposure to groundwater that is assumed to be used as a potable water source occurs at 
a single point location (i.e., the groundwater well), each groundwater well is hypothetically a 
unique exposure point.  Consequently, the EPCs for evaluating groundwater as a potable water 
source could be the concentrations measured at each individual well.  However, to streamline 
the risk assessment, the EPCs for evaluating potable use of groundwater are the maximum 
detected groundwater concentrations for each COPC within each groundwater EA.  This 
represents a conservative approach, since the maximum concentration of each COPC may not 
occur together in the same well. 
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The 95% UCL values are calculated using the ProUCL software (V. 4.1; USEPA, 2011b).  
The ProUCL software performs a goodness-of-fit test that accounts for data sets without any 
non-detect observations, as well as data sets with non-detect observations.  The software then 
determines the distribution of the data set for which the EPC is being derived (e.g., normal, 
lognormal, gamma, or non-discernible), and then calculates a conservative and stable 95 
percent UCL value in accordance with the framework described in “Calculating Upper 
Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites” (USEPA, 
2002b).  The software includes numerous algorithms for calculating 95% UCL values, and 
provides a recommended UCL value based on the algorithm that is most applicable to the 
statistical nature of the data set. 
 
For surface water and groundwater, data are available for total (unfiltered) samples and 
dissolved (filtered) samples.  Data for total analyses were used as the basis of the EPCs.  
However, if a COPC was not detected in the total analyses, but was reported as detected in the 
dissolved analyses (which occasionally occurs for surface water), the EPC based on the 
dissolved analysis is used. 
 
EPCs are provided in RAGS Part D Table 3’s in Appendix D.  ProUCL output sheets are also 
provided in Appendix D. 

 
3.3.1.1  Modeled EPCs 

 
EPCs may be based on COPC concentrations that are directly measured, or on COPC 
concentrations that are modeled.  EPCs that are used to quantify ingestion, dermal 
contact, and external exposures, are based on measured concentration data.  Since the 
true exposure medium for evaluation of inhalation exposures is air, and no analytical 
data for air were collected, EPCs that are used to evaluate inhalation exposures must be 
modeled from source media concentrations.  The source media include soil as a source 
of dust and vapors in air, groundwater as a source of vapors in air, and soil gas a 
source of vapors in air.  The basis of modeled EPCs used in the HHRA is described 
below; modeling documentation is provided in Appendix D. 

 
 Soil – Vapors in Ambient Air:  The Jury model, as presented in USEPA 

guidance (USEPA, 2002a), is used to estimate ambient air concentrations that 
may exist above soil that contains VOCs.  A site-specific dispersion parameter 
value that is based on a 1/2-acre site size is used; this size corresponds to the 
size of the former drum disposal area (AOI 2), which is the only area of the 
Site with appreciable VOCs detected in soil.  Other parameters used in the 
model are USEPA default values.  These EPCs are used to evaluate ambient 
vapor inhalation from soil for all outdoor receptor exposure scenarios.  A 
review of the COPCs for soil indicates that only TCE and PCE are retained as 
COPCs in shallow subsurface soil; no VOCs are retained as COPCs in surface 
soil.  EPCs for TCE and PCE in shallow subsurface soil are 0.61 mg/kg and 
0.71 mg/kg respectively at EA B2 (Area Around Cooling Pond and Landfill), 
but are only between 0.001 and 0.006 mg/kg at three other EAs in which PCE 
or TCE were detected.  Therefore, ambient air VOC inhalation exposures are 
only evaluated at EA B2 (Area Around Cooling Pond and Landfill) since the 
PCE and TCE soil EPCs at the other EAs are inconsequential. 
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 Soil – Dust in Ambient Air:  The Jury model, as presented in USEPA guidance 
(USEPA, 2002a), is used to estimate a particulate emission factor (PEF) that 
can then be used to derive dust concentrations in ambient air.  The Q/C 
parameter that is used in the model is based on a source size of 10 acres.  This 
value was selected as being representative of one-fourth of the Site area, under 
the assumption that areas larger than this would not likely be unvegetated.  This 
value provides a conservative assessment of PEF, resulting in a PEF value that 
is approximately two times more conservative than the PEF that would be 
associated with the USEPA default assumption of a one-half acre source size.  
Other parameters used in the model are USEPA default values.  The ambient 
air dust EPCs will be used to evaluate inhalation of dust in ambient air for all 
receptor scenarios except the construction worker. 

 
 Soil – Dust in Ambient Air During Construction Activities:  To account for 

increased dust concentrations that may be present during soil excavation 
activities due to wind erosion, excavating and dumping activities, grading, 
dozing, tilling, and truck traffic on unpaved roads, the PEF is calculated using 
dispersion models presented in USEPA guidance (USEPA, 2002a) that account 
for the cumulative dust loading in air from each of these activities.  This PEF is 
used for the construction worker scenario. 

 
 Groundwater – Vapors from Potable Use:  The Andelman model is used to 

estimate vapor concentrations that may occur as a result of household uses of 
water, including bathing (showering).  Generally, showering is considered to be 
one of the activities that is associated with the greatest magnitude of inhalation 
exposure to VOCs via household use of groundwater, due to the spraying of 
water (by showering), warm water temperature, and small room size (e.g., 
bathroom) which together tend to maximize VOC release from the water and 
resulting indoor air concentrations.  The output of the Andelman model can be 
simplified to a constant of 0.5 L/m3 (USEPA, 2010a).  This constant is used 
with the groundwater EPCs (for volatile COPCs only) to derive an indoor air 
concentration. Applying this model, 1 mg/L of VOC in groundwater would 
result in 0.5 mg/m3 of VOC in indoor air. 

 
 Produce – Uptake of Radionuclides from Soil:  The EPCs for radionuclides in 

produce that are assumed to be uptaken from soil are calculated using a soil-to-
plant transfer factor, which relates the concentration of radionuclide in soil to 
the concentration of radionuclide in produce.  The soil-to-plant transfer factors 
used in this HHRA are obtained from USEPA guidance (USEPA, 2000) and 
are as follows: 
– Uranium:  0.0025 
– Thorium:  0.001 
– Radium:  0.04 

 
 Produce – Uptake of Radionuclides from Groundwater used for Irrigation:  

This exposure pathway was evaluated for uranium in groundwater using the 
RESRAD risk and dose modeling software.  The model integrates EPCs in 
groundwater with exposure algorithms to provide radionuclide intakes 
associated with consumption of produce that has been home-grown.  Appendix 
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K presents documentation of the model and results.  Results are discussed in 
Section 5. 

 
3.3.1.2  EPCs for Lead 

 
In accordance with USEPA guidance concerning the identification of EPCs for 
evaluating health risks associated with lead exposures, the arithmetic mean lead 
concentration at the exposure point is used as the EPC for all media except groundwater 
that is evaluated as potable water (for which the maximum detected concentration is 
used as the EPC) (USEPA, 2007a).  USEPA recommends use of the arithmetic mean as 
the EPC because the biokinetic models that are used to characterize lead exposure risks 
were specifically calibrated to characterize the central tendency (CT) estimate of blood 
lead exposures. 

 
3.3.2 Exposure Scenarios 
 

Exposure scenarios are used to quantitatively describe the COPC exposures that could 
theoretically occur for each land use and exposure pathway evaluated.  The exposure scenarios 
are used in conjunction with EPCs to derive quantitative estimates of COPC intake or exposure.  
The ultimate goal of developing exposure scenarios, as defined in USEPA guidance, is to 
identify the combination of exposure parameters that results in the most intense level of 
exposure that may "reasonably" be expected to occur under the current and future site 
conditions (USEPA, 1989).  As such, a single exposure scenario is often selected to provide a 
conservative evaluation for the range of possible receptors and populations that could be 
exposed at the Site under a given land use.  For example, when evaluating residential land use, 
a residential scenario that is modeled to be protective for the children and adults who live at the 
residence (i.e., people who are there all the time) is protective for all other receptor populations 
(such as friends, neighbors, and landscaper workers) and, therefore, it is unnecessary to also 
evaluate those other, less-exposed, receptor populations.  The exposure scenarios that are used 
to evaluate health risks associated with the potentially complete exposure pathways under 
current and possible future land use conditions are described in detail below. 
 
Exposures to COPCs are quantified by using numerical parameters that include ingestion rates, 
dermal contact areas, body weights, exposure times, exposure frequencies, and exposure 
durations.  These parameters and the sources of their values are described below.  The specific 
numerical values for each of these parameters are selected in consideration of the receptor 
activities and ages that the exposure scenarios are modeling, and are generally selected as the 
upper-end (generally 95th percentile) values for each quantitative parameter.  Using receptor 
scenarios that are protective for all potentially exposed populations associated with a given land 
use, with numerical parameters that are generally based on the upper-end distributions, result in 
exposure scenarios are referred to as the RME.  Exposure parameters are developed from 
USEPA Region 1 (USEPA, 1994) and USEPA national guidance (USEPA, 1997; 2002a; 
2004).  The exposure parameters used to quantify exposures for each of the scenarios described 
in this section are provided in Appendix E.  Table 3-6 provides a summary of the exposure 
scenarios and key exposure parameters that are used to quantify COPC exposures at each of the 
EAs. 

 
Exposure durations:  Exposure duration refers to the total amount of time in years that a 
receptor population is assumed to be exposed to the media that are being evaluated.  USEPA 
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has established standard exposure durations of 30 years for residential land use, 25 years for 
commercial/industrial land use, and 1 year for construction work.  These values are based on 
upper percentile values for the length of time that people live at the same residence (30 years) 
and the length of time that people stay at the same place of employment (25 years).  The 
duration for construction work is based on an assumption that the earth moving and excavation 
portions of a construction project would generally not continue for more than one year. 
 
For the evaluation of residential land uses, USEPA distinguishes between two populations of 
residential receptors: young children ages 1 through 6, and adults.  The purpose of evaluating 
the two populations separately is to ensure that risks are appropriately recognized for young 
children, which are considered to be more sensitive to the toxicological effects of COPCs, and 
have a higher intake to body weight ratio.  The young child subpopulation is evaluated as a 6-
year exposure duration, and the adult sub-population is evaluated as 24-year exposure duration, 
to yield a cumulative exposure duration of 30 years.  In this HHRA, this approach is used in 
the residential, abutting resident, groundwater potable use, and recreational visitor exposure 
scenarios. 
 
For other receptor scenarios (e.g., trespasser), the exposure duration is based on the age range 
of the receptor evaluated.  For example, the exposure duration for a 7 through 18 year old is 12 
years, based on the premise that an individual begins the exposure activity at age 7 and 
continues to age 18. 

 
Ingestion rates:  Ingestion rates quantify the amount of media that is ingested.  All ingestion 
rate values used in the HHRA are USEPA default values as follows: 
 
Soil and sediment 
 200 mg/day for children ages 1 through 6 
 100 mg/day for all other receptors except 50 mg/day for indoor workers and 330 

mg/day for construction workers 
 

Groundwater 
 2 L/day for adults and 1.5 L/day for children 

 
Surface water 
 50 ml/hour (applies to swimming scenarios only) 

 
It is important to recognize that the ingestion rates used for soil, sediment, and groundwater are 
based on total ingestion of those media each day.  In other words, the ingestion rate for soil is 
based on incidental ingestion of soil from all sources throughout a day, including soil that is 
translocated indoors as household dust. The assumption that receptors who access the Site incur 
their total daily ingestion of soil while at the Site is likely to overestimate potential exposures, 
particularly for non-residential land uses.  In addition, summation of risks across multiple 
media, such as soil and sediment, results in double-counting the daily soil ingestion rate, since 
each medium (i.e., soil and sediment) is evaluated using the total ingestion rates shown above. 
 
Dermal contact rates:  Dermal contact rates quantify the amount of media that contacts the skin 
and is therefore a potential source for absorption of COPCs through the skin.  Soil and 
sediment dermal contact rates are based on the skin surface area assumed to contact the soil or 
sediment, and the adherence of the soil or sediment to the skin.  Skin surface area and 
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adherence factors for residential, commercial/industrial, potable use, and construction work 
scenarios are specified by USEPA (USEPA, 2004).  The residential surface area and adherence 
factor values for soil were used for evaluation of soil exposures for the abutting resident and 
recreational visitor scenarios.  The surface area values used to evaluate recreational visitor 
wading exposures to surface water and sediment were calculated as the average of 50th 
percentile body surface areas, for the body parts assumed to be exposed to surface water and 
sediment, for males and females within the age range evaluated.  Body surface area values are 
obtained from USEPA references (USEPA, 1997). 

 
Body weights:  Body weights are specified by USEPA for children ages 1 through 6 (15 kg) 
and adults (70 kg).  Body weights for other age groups were calculated using body weight data 
provided in USEPA references (USEPA, 1997), as the average of 50th percentile weights for 
males and females within the age range evaluated. 
 
Exposure times:  The exposure time quantifies the amount of time that is spent at the Site 
during each day that exposure takes place.  The exposure time parameter is used to quantify 
inhalation exposures, external exposures to radiation, dermal exposures to water, and incidental 
ingestion exposures to water (i.e., during swimming).  Exposure time parameters used in this 
HHRA are based on USEPA-recommended exposure times for time spent indoors and time 
spent outdoors (used for residential and recreational exposures) and time spent bathing 
(residential potable use scenario).  Exposure time parameters for commercial/industrial worker 
and construction worker scenarios are based on an assumed 8-hour work day (with additional 
time of 1 hour for lunch break in the commercial/industrial scenario). 

 
Exposure frequencies:  Exposure frequency describes the number of days per year (or number 
of events per year) in which exposure to a medium at an EA occurs.  Exposure frequency 
parameters are based on USEPA default values for commercial/industrial worker and 
construction worker scenarios.  Abutting resident and recreational visitor scenarios that evaluate 
exposures to soil are based on one-half the residential exposure frequency, and exposure 
scenarios for wading and swimming scenarios are based on professional judgment as explained 
in the scenario descriptions below.  The residential exposure frequency for soil is based on 
USEPA Region 1 guidance (USEPA, 1994), which specifies a value of 150 days/year or a site-
specific value.  For this HHRA, USEPA Region 1 has directed de maximis to derive a site-
specific residential exposure frequency, consistent with the language provided in the USEPA 
Region 1 guidance (USEPA, 1994).  Appendix E provides the derivation of the exposure 
frequency values.  As documented in Appendix E, the residential land use exposure frequency 
values are based on the premise that outdoor direct contact exposures to soil could occur any 
day that the ground is not frozen or that substantial precipitation is not occurring (161 
days/year), and that outdoor indirect exposures to radiation could occur any day that the ground 
is not snow covered or that substantial precipitation is not occurring (186 days/year). 

 
3.3.2.1  Current Abutting Resident 

 
In consideration of the proximity of the day camp and abutting residential properties, 
the receptor population that would most likely access and potentially be exposed to 
media at the Site under the current land use conditions would be an older 
child/adolescent, primarily at EA Current-1.  A day camp attendee might access EA 
Current-1 frequently when the camp is in session (e.g., five days per week July and 
August or 40 to 50 days per year).  However, an abutting resident might access EA 
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Current-1 over more months of the year and over a greater number of years.  
Therefore, health risks associated with the current land use at EA Current-1 are 
evaluated using an abutting resident scenario. 
 
This exposure scenario, as well as the future residential and recreational land use 
exposure scenarios described below, are developed for young child (ages 1 through 6) 
and adult (over 18) subpopulations that are collectively assumed to be exposed over a 
30-year duration.  This approach is used in order to maintain a parallel between 
USEPA’s standard residential scenarios for evaluating soil and potable water, and 
scenarios that are applicable to other land uses (e.g., recreational) and exposure media 
(e.g., surface water and sediment). 

 
The exposure parameters are provided in Appendix E.  Key assumptions of this 
scenario are: 

 
 Exposure to soil 1.8 hours per day (USEPA, 2000), 80 days per year 

(representing one-half the USEPA Region 1 default outdoor residential 
exposure frequency for soil, corresponding to an exposure frequency of 
approximately five days per week July and August and two days per week 
April, May, June, September, and October) based on the assumption that 
abutting residents may access EA Current-1 on one-half of the days that 
outdoor exposures occur. 
 

 Exposure to surface water and sediment at the edge of the Sphagnum Bog via 
wading 1 hour per day, 2 days per week, June through August (26 days per 
year). 

 
3.3.2.2  Current Trespasser 

 
This scenario assumes that an older child/adolescent trespasser (ages 7 through 18) 
gains access to the restricted area of the Site (EA Current-6) and is exposed to 
unpaved/uncovered surface soil by incidental ingestion, dermal contact, dust inhalation, 
and indirectly to ionizing radiation.  It is assumed that exposures may occur one hour 
per day, one day per week, for the months April through October (30 days per year).  
This scenario also assumes that exposures to surface water and sediment in the 
Sphagnum Bog and Cooling Pond could occur on one-half of the days that trespassing 
occurs.  Only wading exposures would potentially occur at the bog, but wading or 
swimming exposures could occur at the Cooling Pond.  To streamline the risk 
assessment and provide a conservative evaluation, exposures to surface water and 
sediment at the Cooling Pond are evaluated by using the sediment exposure parameters 
for the wading scenario, and the surface water exposure parameters for the swimming 
scenario. 
 
 

3.3.2.3  Current and Future Land Use – Passive Recreational 
 

Passive recreational use refers to land uses that involve passive leisure such walking, 
hiking, picnicking, or nature study (i.e., activities that exclude organized or 
recreational sports such as baseball, soccer, etc., and exclude use of the Site for a 
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playground).  During passive recreational activities, exposures to soil can occur, as 
well as exposures to surface water and sediment if wading or swimming activities 
occur. 
 
Under the current and foreseeable future land uses EAs Current-3/Future SW/SD-4 
(NE Wetland), Current-4/Future B4 (Rt. 62 Outfall and Embayment Area), and 
Current-5/Future SW/SD-5 (Assabet River) would realistically only be used for passive 
recreational purposes (the soil at EA Current-4/Future B4 could be accessed by road 
maintenance workers; that exposure is considered under the ‘construction worker’ 
scenario described in Section 3.3.2.8).  Under future land use conditions, any area of 
the Site could be used for passive recreational purposes if a portion of or all of the Site 
was designated for open space/passive recreational use. 

 
Developing an exposure scenario to evaluate future use of the Site for active 
recreational purposes (e.g., ball fields) was considered, but has not been pursued 
because the exposure scenarios associated with recreational uses of athletic fields are 
uncertain in the absence of a specific development plan, as various types of fields (e.g., 
baseball field, soccer field, running track, and tennis court) can hypothetically be used 
by the same exposure population consecutively over the course of a year.  Such uses 
may be associated with exposure frequencies that approach the exposure frequency that 
is associated with residential land use.  Consequently, risks associated with residential 
land use can be used to represent an upper bound of the potential risks associated with 
active recreational land uses (e.g., if the EA is not associated with unacceptable risk for 
residential land use, it is also not associated with unacceptable risk for active 
recreational land use).  Only in areas where residential land use risks marginally exceed 
the upper-bound of the USEPA cancer risk range or slightly greater than a hazard index 
of 1 would evaluation of active recreational land use risks potentially influence risk 
management decisions. 
 
The receptor populations that would most likely use the Site for passive recreational 
activities would be area residents (e.g., people who live within a few miles of the Site).  
However, occupants of residential properties that presently abut the Site (i.e., ‘abutting 
residents’) might use the Site for passive recreational purposes more frequently than 
people who live further from the Site.  In addition, if a portion of the Site was 
developed for residential use (i.e., people living in housing built on the Site), and a 
portion was designated for open space/passive recreational use, then the residents living 
at the Site would also be ‘abutting residents’ and potentially use the other areas of the 
Site for passive recreational use more frequently than people who live more distant to 
the Site.  In consideration of the proximity of existing and potential future residential 
land uses to the Site, the risk assessment evaluates passive recreational use of the Site 
using an abutting resident/passive recreational visitor scenario. 

 
Table 3-3 provides a summary of the exposure pathways that are evaluated for passive 
recreational uses.  Exposure parameters for passive recreational use exposures to soil, 
sediment, surface water, and peat are provided in Appendix E.  The key assumptions of 
this scenario are: 

 
 Exposures to soil are characterized using USEPA Region 1 and national 

standardized parameters for the residential scenario, with a lower exposure 
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frequency of 80 days per year.  This exposure frequency is equivalent to a 
value equal to one-half of the exposure frequency that is used to evaluate 
residential exposures to soil (Section 3.3.2.5), and is based on the assumption 
that abutting residents who use open space areas of the Site for passive 
recreational purposes would visit those areas one-half of the time (i.e., days) 
that residential exposures to soil are assumed to occur.  This exposure 
frequency is three times higher than the exposure frequency that would more 
likely be associated with passive recreational use of a Site where use by 
abutting residents was unlikely, as discussed in the Uncertainty Analysis 
(Section 5). 
 

 There are no buildings at the EAs; therefore, indirect exposures to radiation are 
characterized assuming no shielding. 

 
 Exposures to surface water and sediment are characterized for swimming and 

wading exposures. 
 

– Swimming exposures are assumed to occur at EA SW/SD-3 (Cooling 
Pond) and EA Current-5 / SW/SD-5 (Assabet River) 1 hour per day, 1 
day per week July and August (nine days per year).  This frequency is 
substantially higher than the USEPA-recommended frequency of 1 
swimming event per month for the general population11.  The selected 
exposure frequency is conservative for the conceivable land uses of the 
Site, given that neither the Cooling Pond nor the Assabet River in the 
vicinity of the Site are likely to be used for recreational swimming.  
Nonetheless, evaluation of swimming exposures at these areas is 
conservative for other uses of the surface water bodies, such as boating, 
that could result in incidental exposures to these media. 
 

– Wading exposures are assumed to occur at SW/SD-1 and SW/SD-2 
(Sphagnum Bog), Current-3/SW/SD-4 (NE Wetland), and Current-4/B-
4 (Embayment Area) 1 hour per day, 26 days per year.  This exposure 
frequency is based on an assumed wading frequency of 2 days per week 
during June, July and August.  To evaluate potential exposures to 
radionuclides in sediment in the lag zone of the bog where the only 
applicable exposure route for radionuclides is incidental ingestion, and 
peat across the top of the bog where the only applicable exposure route 
is for radionuclides via external exposure, radionuclide ingestion risks 
are based on EPCs for sediment, and external radiation risks are based 
on EPCs for peat. 
 

– Both swimming and wading can occur at the Cooling Pond (SW/SD-3).  
A composite wader/swimmer is evaluated using the surface water 
exposure parameters for swimming, and the wading exposure 
parameters for sediment. 

 

                                              
11 USEPA, 1997.  Exposure Factors Handbook.  EPA-600/P-95/002F 
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 The scenarios described assume complete media exposure at each EA (i.e., they 
assume that a passive recreational visitor only spends time at a single given EA, 
only swims at a single given EA, etc., because each scenario uses a fraction-
ingested parameter of 100% and incorporates an assumption that 100% of the 
exposure time is spent at a single exposure point), and are applicable for use in 
characterizing potential exposures and risks associated with each EA 
individually.  The scenarios are not applicable, nor intended to be used, to sum 
risks across multiple EAs; summing risks across EAs would result in double-
counting daily exposures. 

 
3.3.2.4  Future Land Use – Residential 

 
Residential use refers to use of Site for the location of a residential dwelling, with the 
assumption that children and adults spend the majority of their time each day at the 
property.  A comprehensive residential land use risk characterization evaluates potential 
exposures to residential populations (children and adults) who are assumed to live at the 
same place of residence over a 30-year period and potentially be exposed to soil (e.g., 
in their yard), groundwater that is used as a source of drinking water, and any surface 
water bodies that are located in close proximity (e.g., within easy walking distance) to 
the residence. 
 
If a portion or all of the Site was developed for residential land use, residents would be 
assumed to contact soil in their yard while performing outdoor activities (e.g., yard 
work and gardening) or play, and also contact soil in undeveloped open space areas of 
the Site during passive recreational use activities as described above (Section 3.3.2.4).  
Residents would also be assumed to drink groundwater from the overburden or bedrock 
aquifers beneath the Site.  Finally, residents would be assumed to wade or swim in the 
on-Site water bodies.  The exposure scenario described below is intended to quantify 
exposures to soil that might be associated with residential uses of the Site.  Cumulative 
risks among multiple media are evaluated in the Risk Characterization (Section 5) by 
summing the residential risks for soil (based on the scenario described below) with risks 
for potable use of groundwater (based on the scenario described in Section 3.3.2.7) and 
the abutting resident/recreational visitor risks for surface water bodies (based on the 
scenario described in Section 3.3.2.4). 

 
The residential soil scenario assumes that each of the ‘Future A’ and ‘Future B’ series 
EAs could be used for residential development in which single family houses are 
constructed at the EAs.  Table 3-4 provides a summary of the exposure pathways that 
are evaluated for residential uses.  Exposure parameters for residential use exposures to 
soil are provided in Appendix E.  The key assumptions of this scenario are: 

 
 Residential exposures to soil, as well as indirect exposures to radiation, at the 

Future A and Future B series EAs are characterized using USEPA Region 1 
and national standardized parameters for the residential scenario.  These 
parameters are based on the premise that contact with the soil and unshielded 
exposure to radiation occurs each day of the year that it is not precipitating or 
the ground frozen or snow covered, and that indirect exposure to partially 
shielded radiation (i.e., radiation from sources in the soil that is not completely 
shielded by concrete housing foundations) occurs each day of the year. 
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 Residential exposures to soil and indirect exposures to radiation are also 

evaluated at the Future B EAs under the assumption that those EAs are open 
space areas adjacent to developed residential lots.  This scenario is evaluated as 
a Future Abutting Resident scenario.  The difference between this scenario and 
the residential scenario described above is that no buildings are assumed to exist 
at the Future B EAs, resulting in lower overall indirect exposures to radiation. 

 
 Exposures to radionuclides that may be accumulated in home-grown produce 

are characterized using child and adult vegetable and fruit annual consumption 
rates (kilogram per year) and portion of fruit and vegetables consumed that are 
from the Site (contaminated plant fraction parameter).  The vegetable and fruit 
intake values are as follows: 

 
– Vegetable intake:  9.7 kilograms per year (kg/yr) (adult), 2.1 kg/yr 

(child).  Derived as the 95th percentile per-capita vegetable intake ‘as 
eaten’ (10 grams/kilogram/day (g/kg/day); Table 9-29 of Exposure 
Factors Handbook8) multiplied by body weight (child = 15 kilograms 
(kg), adult = 70 kg), multiplied by the fraction of vegetable intake that 
is home-produced in the northeast U.S. (0.038; Table 13-71 of 
Exposure Factors Handbook8), multiplied by 365 days per year. 
 

– Fruit intake:  1.5 kg/yr (adult), 0.33 kg/yr (child).  Derived as the 95th 
percentile per-capita fruit intake ‘as eaten’ (12 g/kg/day; Table 9-29 of 
Exposure Factors Handbook8) multiplied by body weight (child = 15 
kg, adult = 70 kg), multiplied by the fraction of fruit intake that is 
home-produced in the northeast U.S. (0.005; Table 13-71 of Exposure 
Factors Handbook8), multiplied by 365 days per year. 
 

– Because the fraction of fruit and vegetables that are home-produced, 
and thus grown at the Site, is incorporated into the intake values, the 
contaminated plant fraction parameter is established at a value of 1.0. 
 

 The scenarios described assume complete media exposure at each EA (i.e., they 
assume that a resident only spends time at a single given EA), because each 
scenario uses a fraction-ingested parameter of 100% and incorporates an 
assumption that 100% of the exposure time is spent at a single exposure point), 
and are applicable for use in characterizing potential exposures and risks 
associated with each EA individually.  The scenarios are not applicable, nor 
intended to be used, to sum risks across multiple EAs; summing risks across 
EAs would result in double-counting daily exposures. 

 
3.3.2.5  Future Land Use – Commercial/Industrial 

 
Commercial/industrial land use refers use of Site for non-residential, non-recreational 
or open space purposes.  Commercial land uses include retail development (e.g., stores 
or shopping centers) and office space.  Industrial uses may include manufacturing and 
warehousing.  Commercial/industrial exposure scenarios model media exposures to 
adult employees who are assumed to be at the property full-time over a long period of 
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years.  Although under commercial development, patrons (e.g., shoppers) that could 
include children may access the property, such access would be short-term compared to 
the occupancy by full-time employees.  The commercial/industrial worker exposure 
scenarios are protective for other people who may access the commercial/industrial 
property, including children who accompany adult patrons. 
 
Two separate commercial/industrial worker scenarios are evaluated:  an indoor worker 
scenario to represent an office worker or employee at an indoor manufacturing facility; 
and an outdoor worker scenario to represent an employee at an outdoor 
nursery/greenhouse, or outdoor storage/warehousing facility.  The 
commercial/industrial worker scenarios assume that each of the ‘Future A’ EAs could 
be used for commercial or industrial development where indoor and outdoor daily 
work-day exposures to environmental media may occur as well as outdoor ‘lunch time’ 
exposures for workers, and that the Future B1 and B2 EAs could be used for passive 
leisure (e.g., walking during lunch break) by commercial/industrial workers at the 
‘Future A’ series EAs.  Commercial/Industrial workers are not expected to be exposed 
to surface water, sediment, or directly to groundwater.  Table 3-5 provides a summary 
of the exposure pathways that are evaluated for commercial/industrial land uses.  
Exposure parameters for commercial/industrial use exposures to soil are provided in 
Appendix E.  The key assumptions of this scenario are: 

 
 Exposures to soil at the Future A series EAs are characterized using USEPA 

Region 1 and national standardized parameters for indoor and outdoor workers 
scenarios. 

 
– For indoor workers, these assume an exposure of 8 hours per day 250 

days per year indoors, and 1 hour per day 161 days per year outdoors. 
 
– For outdoor workers, these assume an exposure of 8 hours per day 161 

days per year for direct contact exposures, and 8 hours per day 225 
days per year for indirect exposures to radiation. 

 
 Exposures to soil at the Future B series EAs are characterized assuming that 

indoor and outdoor workers spend 1 hour per day, 161 days per year at these 
EAs.  The scenarios described assume complete media exposure at each EA 
(i.e., they assume that a commercial/industrial worker only spends time at a 
single given EA because each scenario uses a fraction-ingested parameter of 
100% and incorporates an assumption that 100% of the exposure time is spent 
at a single exposure point), and are applicable for use in characterizing potential 
exposures and risks associated with each EA individually. For example, a 
Future A EA would be characterized for commercial/industrial use involving 
indoor work by assuming that an indoor employee at the EA would spend 8 
hours per day 250 days per year indoors at the EA, and spend 1 hour per day 
161 days per year outdoors at the EA.  The nearby EA Future B1 or Future B2 
would be characterized for commercial/industrial use by assuming that an 
indoor or outdoor worker at an adjacent Future ‘A’ EA would spend 1 hour per 
day 161 days per year outdoors at the EA.  The characterization for each EA 
assumes 100% of the ‘lunch break’ time is spent at the EA; summing risks 
across the EAs would result in double-counting ‘lunch break’ exposures.).  The 
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scenarios are not applicable, nor intended to be used, to sum risks across 
multiple EAs. 

 
3.3.2.6  Future Land Use – Exposure to Groundwater 

 
Groundwater is evaluated as a potential source of potable water.  Potable water refers 
to groundwater that is used as the sole source of household water and therefore is 
assumed to be used as water for drinking, cooking, washing, bathing, and cleaning.  In 
accordance with USEPA Region 1 and national guidance, potable use of groundwater is 
evaluated using a residential exposure scenario. Overburden groundwater may be 
associated with a potentially complete VI pathway within the area shown in Figure 3-4.  
For the reasons discussed in Section 3.2, the VI pathway is not quantitatively evaluated 
in this HHRA and, therefore, an exposure scenario to evaluate VI has not been 
developed.  Table 3-5 provides a summary of the exposure pathways that are evaluated 
for commercial/industrial land uses.  Exposure parameters for potable groundwater use 
exposures are provided in Appendix E.  The key assumptions of these scenarios are: 
 
 Exposures to groundwater used as potable water are characterized using 

USEPA Region 1 and national standardized parameters for household use of 
groundwater as tap water, which incorporate the assumption that drinking water 
exposure occurs 350 days per year. 

 Dermal and inhalation exposures associated with use of groundwater as potable 
water are characterized using parameters for bathing and showering. 

 
3.3.2.7  Future Land Use – Construction Worker 

 
The construction worker scenario is evaluated to characterize risks associated with high 
intensity, short duration exposures to soil.  Construction work could occur under any 
foreseeable land use, but is most likely under future residential or future 
commercial/industrial land uses at the Future ‘A’ EAs.  Construction workers are not 
expected to be exposed to surface water, sediment, or groundwater.  Parameters are 
provided in Appendix E.  The key assumptions of this scenario are: 

 
 Exposures are characterized using USEPA national standardized parameters for 

construction worker scenarios.  An exposure frequency and duration of 5 days 
per week for 1 year (250 days) are used to accommodate the assumption that a 
large-scale development project could take up to a year to complete.  This 
scenario is conservative (protective) for utility workers or road maintenance 
workers who may access the Current-4/Future B4 (Rt. 62 outfall area) EA. 
 

 There are no Site-specific circumstances to suggest that construction workers 
engaged in soil excavation/earth moving work would be at the Site for more 
than (or less than) one year.  Therefore, the default exposure duration of one 
year is used.  
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4. TOXICITY ASSESSMENT 
 
 
The objective of the toxicity assessment is to quantify the relationship between the intake, or dose, of 
COPCs and the likelihood that adverse health effects may result from exposure to the COPCs.  Section 
4.1 describes the types of toxicity values that are used in the HHRA for evaluation of chemicals, and 
Section 4.2 identifies the types of toxicity values that are used in the HHRA for evaluation of 
radionuclides.  Section 4.3 provides the sources of the toxicity values.  Appendix F1 provides toxicity 
profiles, which summarize the potential health effects associated with exposures to the COPCs, and 
Appendix F2 provides the toxicity values that are used to quantify risks. 
 
There are two major types of adverse health effects evaluated in the HHRA:  non-carcinogenic, and 
carcinogenic.  Non-carcinogenic health effects refer to toxicological effects other than cancer which 
may result from exposure to a substance, such as toxicity to the liver, skin, or central nervous system.  
Carcinogenic health effects refer to the development of cancer which may result from exposure to a 
substance.  Following USEPA guidance (USEPA, 1989), these two effects (non-carcinogenic and 
carcinogenic) are evaluated separately. 
 
4.1 Toxicity Assessment for Chemicals 
 
There are two types of toxicity values, or dose-response values, for evaluating health risks:  cancer 
slope factors (CSFs) and UR values for carcinogens; and RfDs and RfCs for non-carcinogens.  For 
potentially carcinogenic COPCs, both types of values have been developed by USEPA because these 
COPCs may elicit both carcinogenic and non-carcinogenic (systemic) effects.  In addition, because 
toxicity and/or carcinogenicity can depend on the route of exposure (i.e., oral or inhalation), unique 
dose-response values have been developed for the oral, dermal, and inhalation exposure routes. 
 
4.1.1 Toxicity Assessment for Carcinogenic Effects 
 

USEPA uses a two-part evaluation to characterize the carcinogenicity of a chemical.  The first 
part involves assigning a weight-of-evidence classification to a chemical, which describes the 
strength of available information in determining the likelihood of a chemical actually causing 
cancer in humans.  The second part involves calculation of a CSF or UR to reflect the 
carcinogenic potency. 

 
4.1.1.1  Weight-of-Evidence 

 
Historically, USEPA has used an alphanumeric system to describe the weight-of-
evidence: 
 
Group A - Human Carcinogen.  This category indicates there is sufficient evidence 
from epidemiological studies to support a causal association between an agent and 
human cancer. 

Group B - Probable Human Carcinogen.  This category generally indicates there is at 
least limited evidence from epidemiologic studies of carcinogenicity to humans 
(Group B1) or that, in the absence of data on humans, there is sufficient evidence of 
carcinogenicity in animals (Group B2). 
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Group C - Possible Human Carcinogen.  This category indicates that there is limited 
evidence of carcinogenicity in animals in the absence of data on humans. 

Group D - Not Classified.  This category indicates that the evidence for carcinogenicity 
in animals is inadequate. 

Group E - No Evidence of Carcinogenicity to Humans.  This category indicates that 
there is evidence of noncarcinogenicity in at least two adequate animal tests in different 
species or in both epidemiologic and animal studies. 

 
In the revised Guidelines for Carcinogenic Risk Assessment (USEPA, 2005a), USEPA 
revised the approach to describing the carcinogenic potential of an agent from an 
alphanumeric system to a weight-of-evidence-based descriptive narrative.  Descriptors 
are as follows: 
 
Carcinogenic to Humans.  This descriptor indicates strong evidence of human 
carcinogenicity, and is appropriate A) when there is convincing epidemiologic evidence 
of a causal association between human exposure and cancer; or B) when all of the 
following conditions are met: (a) there is strong evidence of an association between 
human exposure and either cancer or the key precursor events of the agent's mode of 
action but not enough for a causal association, and (b) there is extensive evidence of 
carcinogenicity in animals, and (c) the mode(s) of carcinogenic action and associated key 
precursor events have been identified in animals, and (d) there is strong evidence that 
the key precursor events that precede the cancer response in animals are anticipated to 
occur in humans and progress to tumors, based on available biological information 
 
Likely to Be Carcinogenic to Humans.  This descriptor is appropriate when the weight 
of the evidence is adequate to demonstrate carcinogenic potential to humans but does 
not reach the weight of evidence for the descriptor “Carcinogenic to Humans.” The use 
of the term “likely” as a weight of evidence descriptor does not correspond to a 
quantifiable probability. Supporting data for this descriptor may include: an agent 
demonstrating a plausible (but not definitively causal) association between human 
exposure and cancer, in most cases with some supporting biological, experimental 
evidence, though not necessarily carcinogenicity data from animal experiments; an 
agent that has tested positive in animal experiments in more than one species, sex, 
strain, site, or exposure route, with or without evidence of carcinogenicity in humans; a 
positive tumor study that raises additional biological concerns beyond that of a 
statistically significant result, for example, a high degree of malignancy, or an early age 
at onset; a rare animal tumor response in a single experiment that is assumed to be 
relevant to humans; or a positive tumor study that is strengthened by other lines of 
evidence, for example, either plausible (but not definitively causal) association between 
human exposure and cancer or evidence that the agent or an important metabolite 
causes events generally known to be associated with tumor formation (such as DNA 
reactivity or effects on cell growth control) likely to be related to the tumor response in 
this case.  

 
Suggestive Evidence of Carcinogenic Potential.  This descriptor is appropriate when the 
weight of evidence is suggestive of carcinogenicity; a concern for potential carcinogenic 
effects in humans is raised, but the data are judged not sufficient for a stronger 
conclusion. This descriptor covers a spectrum of evidence associated with varying 
levels of concern for carcinogenicity, ranging from a positive cancer result in the only 



 

60 

study on an agent to a single positive cancer result in an extensive database that 
includes negative studies in other species.  
 
Data Inadequate for an Assessment of Human Carcinogenic Potential.  This descriptor 
of the database is appropriate when available data are judged inadequate for applying 
one of the other descriptors. 
 
Not Likely to be Carcinogenic in Humans. This descriptor is appropriate when the 
available data are considered robust for deciding that there is no basis for human hazard 
concern. In some instances, there can be positive results in experimental animals when 
there is strong, consistent evidence that each mode of action in experimental animals 
does not operate in humans. In other cases, there can be convincing evidence in both 
humans and animals that the agent is not carcinogenic   
 
The weight of evidence classification for a given chemical may reflect either of the two 
classification schemes identified above, depending on when USEPA most recently 
reviewed and revised the carcinogenicity assessment for any given chemical. 

 
4.1.1.2  Carcinogenic Potency 

 
It has been generally assumed historically that carcinogenic effects are non-threshold 
effects.  This means that any dose, no matter how small, has been assumed to pose a 
finite probability of generating a response.  Thus, no dose of a carcinogen has been 
thought to be risk-free.  More contemporary evaluations that focus on the mechanisms 
of action by which a chemical may cause cancer have, for some chemicals, identified 
threshold doses below which carcinogenesis does not occur.  In consideration of the 
nature of the toxicological data that are available for a given chemical, USEPA uses 
one or more of several different models to identify the relationship between the dose of 
the chemical and a carcinogenic response. 
 
The toxicological data that are used to evaluate carcinogenic potency generally come 
from cancer bioassays that are performed using laboratory animals such as specific 
strains of rats and mice.  An advantage of using laboratory animals to identify dose-
response relationships is that the substances and doses that the animals are exposed to 
are controlled, such that if a carcinogenic response occurs, there is more confidence 
that the response occurred as a result of exposure to a specific substance, and the doses 
that caused the response are known.  Disadvantages of using animal studies include 
uncertainties with extrapolating a carcinogenic response in animals to a carcinogenic 
response in humans.  This uncertainty is addressed, in part, through the use of 
relatively high doses of chemicals in cancer bioassays.  Generally, laboratory animals 
are given maximum tolerated doses (i.e., the highest dose that the animal con tolerate 
without suffering adverse effects that would otherwise compromise the study) and 
fractions of the maximum tolerated dose.  These doses are typically much higher than 
any dose that would be experienced by human populations.  If a positive dose-response 
relationship is not identified in animal studies that use these high doses, then there is 
more confidence that the substance would not cause cancer at the much lower exposure 
levels potentially experienced by human populations.  In contrast, if a positive dose-
response relationship is identified in animal studies that use high doses, there is 
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uncertainty in extrapolating the dose-response relationship from high doses to the much 
lower exposure levels potentially experienced by human populations. 
 
Consequently, human epidemiologic data are a preferred basis for developing estimates 
of carcinogenic potency.  However, the majority of chemicals studied to do not have 
sufficient epidemiological study data to allow for derivation of dose-response 
relationships.  Many epidemiology studies find causal relationships between exposure to 
a chemical and a toxicological response, but are confounded by the fact that human 
populations are exposed to many substances over a lifetime, as well as by the 
uncertainty inherent in measuring actual human exposures to specific substances (e.g., 
actual concentrations in workplace air that a population may have been exposed to over 
a period of many years).  These uncertainties often preclude establishing a dose-
response relationship that is sufficient to use as the basis of carcinogenic potency 
estimates.  Since laboratory bioassays avoid these uncertainties, they are often used as 
basis for the derivation of dose-response profiles, despite the availability of human 
epidemiological data. 
 
The ultimate product of the cancer potency assessment is the derivation of a CSF or a 
UR.  These values represent the upper-bound excess lifetime cancer risk (ELCR) 
estimated to result from continuous lifetime exposure to an agent at a concentration of 1 
mg/kg/day (for the CSF) or 1 microgram per cubic meter (µg/m3) in air (for the UR) 
(USEPA, 2008).  CSF values are expressed as risk per mg/kg/day [(mg/kg/day)-1] and 
UR values are expressed as risk per (µg/m3) [(ug/m3)-1].  CSF and UR values are 
typically calculated for chemicals in Groups A, B1, B2, and “Carcinogenic to humans” 
and “Likely to be carcinogenic to humans.”  Cancer dose-response values for chemicals 
in Group C are calculated on a case-by-case basis. 
 
In this HHRA, CSFs are used to estimate the risks associated with ingestion and dermal 
exposures, and URs are used to estimate the risks associated with inhalation of 
carcinogenic COPCs in vapor and dust emissions.  The CSF and UR values and 
supporting documentation for the chemicals selected as COPCs in the risk assessment 
are provided in Appendix F. 

 
4.1.2 Toxicity Assessment for Non-Carcinogenic Effects 
 

Unlike carcinogenic effects, non-carcinogenic effects are threshold effects.  This means that at 
some level of exposure there is a threshold below which adverse effects would not be expected, 
and above which adverse effects could potentially occur.  Examples of non-carcinogenic (i.e., 
threshold) effects include liver toxicity, kidney toxicity, reproductive effects, neurotoxicity, and 
teratogenicity.  The same process that is used to identify toxicity data to support carcinogenic 
potency assessment is also used to identify toxicity data to support the identification of dose-
response relationships for non-carcinogenic effects. 
 
The outcome of the dose-response assessment for non-carcinogenic health effects is the 
derivation of an RfD or RfC.  The RfD, expressed in units of mg/kg/day, is defined as an 
estimate (with uncertainty spanning perhaps an order of magnitude or greater) of a daily 
exposure level for the human population, including sensitive subpopulations, that is likely to be 
without an appreciable risk of deleterious effects during a lifetime (USEPA, 1989).  Unlike a 
CSF or UR, which represents a probability of incurring a carcinogenic effect following 
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exposure to a substance, the RfD represents a threshold dose below which adverse health 
effects are unlikely to occur, and above which the potential for adverse health effects exists.  
The RfD is derived from the following equation: 

 
 RfD (mg/kg/day) = NOAEL or LOAEL 
 UF and/or MF 
 

The No Observed Adverse Effect Level (NOAEL) represents the dose of a chemical at which 
there are no statistically or biologically significant differences in the frequency of an adverse 
effect between the exposed population and its appropriate control.  The Lowest Observed 
Adverse Effect Level (LOAEL) represents the lowest dose at which a statistically significant 
difference in the frequency of an effect is noted.  Both the NOAEL and the LOAEL are 
reported in terms of mg/kg/day.  An uncertainty factor (UF) is used to account for inter-species 
and intra-species differences, whether the dose was an NOAEL or an LOAEL, and the 
adequacy of the data.  The magnitude of the UF will therefore vary from chemical to chemical, 
ranging from 3 to 3,000.  A modifying factor (MF), ranging from 1 to 10 may also be included 
to reflect qualitative uncertainties not explicitly addressed in the UFs.  The toxicity endpoint 
upon which the RfD is derived and the UF and/or MF used in the calculation are presented in 
the dose-response tables provided in Appendix F. 
 
The RfC, in units of mg/m3, is analogous to the RfD and is developed through a similar 
process.  However, unlike RfDs, which represent a dose (in mg/kg/day) at which adverse or 
deleterious effects are unlikely, RfCs represent air concentrations (in mg/m3) at which adverse 
or deleterious effects are unlikely (i.e., an air concentration corresponding to a Hazard Index 
(HI) = 1.0).  In this HHRA, inhalation RfCs are used to estimate the non-cancer risks 
associated with inhaling COPCs. 

 
The use of chronic RfDs and RfCs to evaluate the potential for adverse health effects resulting 
from substantially less-than-lifetime exposures may be overly protective.  Subchronic Reference 
Doses and Subchronic Reference Concentrations (RfDss/RfCss) have been developed for some 
chemicals to evaluate the potential non-carcinogenic effects of limited duration exposures.  
RfDss/RfCss are similar to chronic RfDs/RfCs; the distinction is the length of exposure 
duration.  The construction worker scenario is the only scenario evaluated in this risk 
assessment that is associated with subchronic exposures.  Therefore, when available, 
subchronic RfDs and RfCs are used to evaluate potential non-cancer risks for the construction 
worker.  When subchronic values are not available, chronic RfDs and RfCs are used.  Chronic 
RfDs and RfCs are used for all other receptor scenarios. 
 
The RfDs and RfCs and supporting documentation for the chemicals selected as COPCs are 
provided in Appendix F. 

 
4.1.3 Adjustment for Dermal Exposure 
 

Cancer CSFs and non-cancer RfDs were developed to evaluate risk associated with the 
ingestion exposure route.  In accordance with USEPA guidance (USEPA, 2004), dermal dose-
response values are calculated from oral dose-response values using an oral absorption factor.  
The oral absorption factor represents the amount of substance that is absorbed from the 
gastrointestinal tract following oral administration of a substance.  The absorbed dose 
represents the amount of substance that is potentially available for biological interaction; it is by 
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this dose-response relationship that the toxicity of a dermally absorbed substance must be 
evaluated. 
 
Thus, for potentially carcinogenic substances, the dermal dose-response value is calculated as 
follows: 

CSFd = CSFo / Oral ABS 
 
The dermal dose-response value for evaluating non-carcinogenic effects is calculated as follows: 

RfDd = RfDo X Oral ABS 
 
Chemical-specific oral ABS values are published by USEPA (USEPA, 2004).  In accordance 
with USEPA guidance (USEPA, 2004), oral dose-response values are only adjusted using an 
oral ABS value if the COPC has an oral ABS value less than 50 percent.  Otherwise, the oral 
dose-response value is used as the dermal dose-response value.  Dermal CSFs and RfDs are 
presented in Appendix F. 

 
4.1.4 Adjustment for Early Life Exposures to Carcinogens with a Mutagenic Mode of Action 
 

USEPA has developed guidance for characterizing cancer susceptibility associated with early 
life exposures (e.g., young children) to potentially carcinogenic chemicals (Supplemental 
Cancer Guidance; USEPA, 2005b; 2008).  The approach developed by USEPA to characterize 
cancer risks for early life stages includes consideration of differences in physiology and 
exposure potential between children and adults, as well as differences in susceptibility to tumor 
development between children and adults.  Physiological and behavioral differences are 
accounted for in the exposure assessment, whereby age-specific exposure parameters (e.g., 
body weights, ingestion rates, inhalation rates, contact frequencies) are applied to the various 
age groups evaluated in the risk assessment.  Differences in susceptibility to tumor development 
are accounted for by considering the carcinogenic mode of action (MOA) in accordance with 
the Supplemental Cancer Guidance developed by USEPA (USEPA, 2005b). 
 
In accordance with the Supplemental Cancer Guidance, for chemicals that initiate 
carcinogenesis by a mutagenic MOA and for which data concerning differential susceptibility 
for early life stages is available, USEPA may develop CSFs that are applicable to specific ages 
(e.g., infants and young children, adults).  This approach has been used by USEPA to develop 
CSFs for vinyl chloride.  If chemical-specific data are not available to differentiate 
susceptibility among various life stages, the Supplemental Cancer Guidance recommends 
application of age-dependant adjustment factors (ADAFs) to develop risk estimates.  The 
ADAFs reflect USEPA’s conclusion that cancer risks for chemicals that act by a mutagenic 
MOA are generally higher from early-life exposure than from similar exposures later in life; 
the ADAFs developed by USEPA are as follows (USEPA, 2005b; 2008): 

 
 For exposure before 2 years of age (i.e., spanning a 2-year time interval from the first 

day of birth of until a child’s second birthday), the ADAF = 10; 
 

 For exposure between 2 and <16 years of age (i.e., spanning a 14-year time interval 
from a child’s second birthday up until their sixteenth birthday), the ADAF = 3; 
 

 For exposures after turning 16 years of age, no adjustment is required 
(i.e., ADAF = 1). 
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USEPA initially identified 12 chemicals for which the Supplemental Cancer Guidance should be 
applied (USEPA, 2008).  Potentially carcinogenic PAHs are among the chemicals included on 
the list; six of those PAHs were retained as COPCs in this risk assessment (benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene).  Subsequently, USEPA has identified chemicals that exhibit a 
mutagenic MOA on a case-by-case basis, generally as updates to toxicological profiles and 
Final Assessments in support of toxicity values published in the Integrated Risk Information 
System (IRIS).  For these chemicals, USEPA identifies the specific technical approach that 
should be used to apply the Supplemental Cancer Guidance to risk characterization.  Additional 
COPCs in this HHRA to which the Supplemental Cancer Guidance applies are chromium (as 
hexavalent chromium), vinyl chloride and trichloroethene.  The technical methodology used in 
this HHRA to apply the Supplemental Cancer Guidance to vinyl chloride, PAHs, chromium (as 
hexavalent chromium), and trichloroethene is provided in Appendix G-3.     

 
4.1.5 Chemical-Specific Considerations 
 

For some constituents, RfD values differ by exposure medium and/or chemical speciation or 
form.  These attributes apply to the following COPCs in this HHRA: 
 
Cadmium.  USEPA publishes two RfD values for cadmium: One is to be used to evaluate 
cadmium in food, and one is to be used to evaluate cadmium in water.  The RfD for food has 
been used to evaluate risks for exposures to cadmium via consumption of biota, and the RfD for 
water has been used to evaluate risks for exposures to cadmium in all other media. 
 
Chromium.  USEPA publishes separate RfD values for hexavalent chromium and trivalent 
chromium; hexavalent chromium is associated with a higher order of toxicity than trivalent 
chromium.  Hexavalent chromium is normally only present in environmental media at notable 
concentrations if released as hexavalent chromium (often from an industrial source such as 
metal plating).  There is no historical evidence at the Site to suggest that chromium in Site 
media would be present as hexavalent chromium.  However, in the absence of chromium 
speciation data, risk assessments are typically performed using the RfD for hexavalent 
chromium to evaluate risks for potential exposures to chromium, in order to maintain a level of 
conservatism in the face of the uncertainty posed by a lack of speciation data.  Therefore, 
chromium is evaluated in the risk assessment as hexavalent chromium.  The unit risk value for 
hexavalent chromium was obtained from IRIS, but has been adjusted to reflect a mutagenic 
mode of action as described in Appendix G-3. 

 
Lead.  In accordance with CERCLA risk assessment procedures, risks associated with potential 
exposures to lead in soil are characterized using lead biokinetic uptake models (USEPA, 2002d; 
2003c).  Lead uptake models provide estimates of blood lead levels that may result from multi-
media exposures to lead.  The blood lead levels are then compared to threshold blood lead 
levels established by USEPA.  Section 5 discusses the risk characterization for lead. 
 
Manganese.  The RfD for manganese that is published in IRIS is protective for a total daily 
intake of manganese (0.14 mg/kg/day).  USEPA Region 1 risk assessment guidance indicates 
that evaluation of risks for potential exposures to manganese in non-drinking water media (e.g., 
food, soil) should be quantified using an RfD that accounts for manganese exposures from food 
sources (stated to be 5 mg per day, or one-half the value of the RfD).  Therefore, the RfD for 
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manganese that is used for non-drinking water media is 0.071 mg/kg/day.  For evaluation of 
risks from potential exposures to manganese in drinking water, USEPA Region 1 recommends 
that a three-fold modifying factor be applied to the RfD of 0.071 mg/kg/day, resulting in an 
RfD of 0.024 mg/kg/day.  These RfDs are used in this HHRA. 
 
PCBs.  PCBs were characterized in environmental media as Aroclors; Aroclor-1254 and 
Aroclor-1260 were the only Aroclors detected in Site media.  USEPA publishes cancer slope 
factor and unit risk values for PCBs (not for specific Aroclors), and RfD values for Aroclor-
1254 (and not Aroclor-1260).  USEPA indicates that the PCB slope factor and unit risk values 
should be selected in consideration of the percentage chlorination of the Aroclor and the 
exposure medium/exposure route for the Aroclor being evaluated (USEPA, 2012c).  For 
Aroclor-1254 and Aroclor-1260 in soil and sediment, the ‘high risk and persistence, upper-
bound slope factor (and unit risk value)’ are applicable to this HHRA.  In the absence of an 
RfD for Aroclor-1260, the RfD value for Arolcor-1254 is used in this HHRA as a surrogate for 
Aroclor-1260, to provide a conservative (health protective) approach to risk characterization. 
 
Withdrawn and unavailable dose-response values.  A review of Appendix F shows that RfD 
values are unavailable for several of the COPCs identified at the Site.  Among these, other 
dose-response values (e.g., CSF, UR or RfC values) are available for all of those COPCs 
except sulfate, thallium, titanium, tungsten, and zirconium.  USEPA publishes a screening RfD 
for thallium as a PPRTV; the RfD is intended to be used for screening only and not for 
quantitative risk characterization.  For titanium, NCEA published an RfD value that has 
subsequently been withdrawn.  Consequently, no dose-response values were used in this HHRA 
for sulfate, thallium, titanium, tungsten, or zirconium, and risks for those COPCs are not 
quantitatively evaluated.  Uncertainties associated with the lack of toxicity values for these 
COPCs is evaluated in the Uncertainty Analysis (Section 5.5). 

 
4.2 Toxicity Assessment for Radionuclides 
 
4.2.1 Radiotoxicity 
 

Radiotoxicity refers to the adverse effects that may result from biological exposure to ionizing 
radiation.  The most sensitive health effect associated with exposure to ionizing radiation is 
cancer.  Consequently, the evaluation of radiotoxicity is an evaluation of carcinogenic 
effects.  The carcinogenic potency of isotopes of the same radionuclide can vary.  Therefore, 
radiotoxicity is evaluated for each of the isotopes that are associated with each of the 
radionuclide COPCs. 
 
USEPA has developed cancer slope factors for radionuclides from human epidemiological data 
derived from studies of post-World War II survivors of atomic bomb detonations.  USEPA 
publishes CSFs for radionuclides in HEAST (values are current as of April 2001) for each 
exposure pathway (ingestion, inhalation and external).  In addition, separate slope factors for 
ingestion have been developed for soil, food, water, and for adult and whole (child and adult) 
populations.  Slope factors are presented in Appendix F. 

 
As described in Section 2, the DU, natural uranium (in groundwater EAs other than the on-
property overburden plume), and thorium (present as Th-232) at the Site are associated with 
radioactive decay chains that have both short-lived and long-lived members.  When evaluating 
risks associated with radionuclide exposures, it is necessary to account for parent isotopes as 
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well as progeny that have in-grown.  To simplify the risk assessment process, USEPA has 
published slope factors for parent isotopes that include short-lived progeny, where short-lived 
progeny are defined as isotopes with half lives six months or less, under the assumption that 
those short lived progeny are present in equilibrium conditions with the parent isotopes (which 
is a valid assumption, particularly for Sites such as NMI where the radionuclides have been 
present for more than two decades).  These slope factors are designated with a “+D” suffix. 
 
For uranium as DU, slope factors are identified for: 
 
 U-238+D (which includes contribution Th-234 and Pa-234/234m) 
 U-235+D (which includes contribution from Th-231 and Pa-231) 
 U-234 

 
For uranium as natural uranium, slope factors are identified for: 

 
 U-238+D (which includes contribution Th-234 and Pa-234/234m) 
 U-235+D (which includes contribution from Th-231) 
 Ac-227+D (which includes contribution from Th-227, Ra-223, Rn-219, Po-215, Pb-

211, Bi-211, and Tl-207) 
 U-234 
 Ra-226+D (which includes contribution from Rn-222, Po-218, Pb-214, Bi-214, and 

Po-214) 
 Pb-210 
 Bi-210 
 Po-210 

 
For thorium present as Th-232, slope factors are identified for: 
 
 Th-232 
 Ra-228+D (which includes contribution from Ac-228) 
 Th-228+D (which includes all subsequent members of Th-228 decay chain: Ra-224, 

Rn-220, Po-216, Pb-212, Bi-212, and Tl-208) 
 

Because risks associated with radiotoxicity are a function of isotope-specific radioactivity, the 
EPCs for characterization of radiotoxicity risks must be in units of activity per mass (e.g., 
picocuries per gram (pCi/g)) as opposed to mass per mass (e.g., mg/kg).  As described in 
Section 2, the uranium and thorium in Site media were characterized using ICP-MS, which 
provides results in mass per mass units (e.g., mg/kg), because it provides greater sensitivity 
and better detection limits.  Therefore, to characterize the isotope-specific radiotoxicity (cancer) 
risks using activity-based concentrations (e.g., pCi/g), the activities of the uranium and thorium 
isotopes associated with the DU, natural uranium, and natural thorium material present at the 
Site are calculated from the ICP-MS data.  This calculation is accomplished by applying the 
isotopic profile of the DU, natural uranium, and thorium in Site media to the mass-based EPCs 
derived as described in Section 3, and using specific activities to calculate the corresponding 
isotopic activities. 
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For uranium at the Site, the isotopic profile of DU at 0.2% enrichment is used, resulting in the 
following isotopic profile: 
 

U-238+D 99.797% by mass 

U-235+D 0.20% by mass 

U-234  0.0008% by mass 
 
Since uranium is only present as DU in the overburden DU plume, uranium in all groundwater 
EAs except the on-property overburden plume is treated as naturally occurring, where it is 
assumed that the entire decay chain is present in secular equilibrium.  Therefore, EPCs for 
decay chain members are based on EPCs for the parent uranium isotopes.  The following 
isotopic profile is used for natural uranium: 
 

U-238+D 99.2739% by mass 

U-235+D 0.7204% by mass 

U-234  0.0057% by mass 

Ac-227+D activity equal to U-235 

Th-230  activity equal to U-234 

Ra-226+D activity equal to U-234 

Pb-210  activity equal to U-234 

Bi-210  activity equal to U-234 

Po-210  activity equal to U-234 
 
For thorium as Th-232, due to the short half lives all subsequent members of the Th-232 decay 
chain, the EPCs for Ra-228+D and Th-228+D are based on the assumption of complete 
secular equilibrium.  The following isotopic profile is used: 
 

Th-232  100% by mass 

Ra-228+D activity equal to Th-232 

Th-228+D activity equal to Th-232 
 
Calculations of the isotopic activities (i.e., EPCs) for each exposure point are provided in 
Appendix D. 

 
4.2.2 Chemical Toxicity 
 

In accordance with USEPA guidance (USEPA, 1999b), health effects associated with toxicity 
related to the elemental or chemical properties of radionuclides, as opposed to the radioactive 
properties of the radionuclides (termed chemical toxicity, i.e., the potential toxicity of uranium 
as a heavy metal), are evaluated only for uranium.  According to USEPA, uranium is the only 
radionuclide at which chemical toxicity can occur at exposures comparable to those that cause 
radiotoxicity.  The chemical toxicity associated with exposure to uranium is adverse effects to 
the kidney, which is a non-cancer effect.  The dose-response relationship for the chemical 
toxicity of uranium is highly dependent on the solubility of the uranium to which exposure 



 

68 

occurs, because the solubility of uranium has a direct correlation on the bioavailability of 
uranium.  The risk assessment assumes that uranium could have been released as soluble salts 
(e.g., uranium hexafluoride) and, therefore, uses RfD and RfC values that are applicable to 
soluble salts of uranium. 
 
Since chemical toxicity is a biological response to the elemental properties of a radionuclide, 
toxicity does not differ among isotopes of the same radionuclide.  Consequently, the chemical 
toxicity of uranium is evaluated using EPCs and toxicity values that express concentration and 
dose-response in measurements of mass (mg/kg EPC in an exposure medium and mg/kg/day 
dose-response) as opposed to activity (e.g., pCi/g and risk per pCi/g).  EPCs in mass units 
account for the entire elemental concentration of uranium (sum of the mass of all isotopes 
present). 
 
RfD values for soluble salts of uranium are published by USEPA in IRIS, by USEPA NCEA, 
and by USEPA Office of Water.  Although the IRIS value is considered to be a Tier 1 toxicity 
value, it was last updated in 1990 and is presently undergoing revision in IRIS.  USEPA Region 
1 has directed this project to use the RfD for uranium published by the USEPA Office of 
Water.  Notably, that RfD was used as the basis of the federal drinking water standard (MCL) 
for uranium.  RfC values for uranium are published by ATSDR as MRLs.  RfD and RfC values 
for uranium are provided in Appendix F. 

 
4.3 Sources of Dose-Response Values 
 
The following hierarchy of sources for dose-response values has been utilized in identifying dose-
response values for this HHRA (USEPA, 2003a). 
 
Tier 1- IRIS (http://www.epa.gov/iris/).  In accordance with USEPA guidance, the main source of 
dose-response values is IRIS, which is a database established by USEPA containing all validated data 
on many toxic substances found at hazardous waste sites.  This database (USEPA, 2012c), current as of 
September 2012, was used to identify the CSFs, URs, RfDs, and RfCs applied in this risk assessment. 
 
Tier 2- National Center for Environmental Assessment (NCEA) provisional peer reviewed toxicity values 
(PPRTVs) (http://hhpprtv.ornl.gov/).  NCEA’s PPRTVs are developed by the Superfund Technical 
Support Center (STSC) for the USEPA Superfund program.  STSC’s reassessment of USEPA Health 
Effects Assessment Summary Tables (HEAST) toxicity values, as well as development of PPRTVs in 
response to Regional or Headquarters Superfund program requests, are consistent with Agency 
practices on toxicity value development, use the most recent scientific literature, and are supported by 
both internal and external peer review, providing a high level of confidence in the use of these values in 
the Superfund Program.  The PPRTVs used in this HHRA were obtained from the USEPA Regional 
Screening Values Table and are current as of May 2012. 
 
Tier 3 - Other toxicity values: 
 
 California Environmental Protection Agency (CALEPA’s) toxicity values (CALEPA, 2009).  

CALEPA develops toxicity values for both cancer and non-cancer effects.  CALEPA toxicity 
values are obtained on the CALEPA website at 
http://www.oehha.ca.gov/risk/chemicalDB//index.asp.  The CALEPA toxicity values used in 
this Baseline Risk Assessment (BRA) are current as of July 2009 (cancer toxicity data) and 
December 2008 (non-cancer toxicity data). 
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 Agency for Toxic Substances and Disease Registry (ATSDR’s) Minimal Risk Levels (MRLs) 

(ATSDR, 2012) address noncancer effects only, and are available on the ATSDR website at 
http://www.atsdr.cdc.gov/mrls.html.  MRL values for intermediate exposure were used as 
subchronic RfD and RfC values, and MRL values for chronic exposure were used as chronic 
RfD and RfC values.  The MRL values used in this HHRA are current as of February 2012. 
 

 Toxicity values remaining in current versions of HEAST. 
 

 Slope factors for radionuclides are published in HEAST (USEPA, 2001; 
http://www.epa.gov/radiation/heast). 
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5. RISK CHARACTERIZATION 
 
 
Risk characterization, including uncertainty analysis, is the final step in the risk assessment process.  
The risk characterization integrates the exposure and toxicity information generated in previous sections 
to qualitatively or quantitatively evaluate the potential health risks associated with exposure to 
chemicals at the Site.  Risk estimates are then evaluated through a comparison to risk threshold criteria.  
Section 5.1 provides the methodology used to calculate risks for each COPC and sum risk estimates 
among COPCs, exposure pathways, and exposure media to derive cumulative receptor risks.  Section 
5.2 provides the risk assessment results for each of the land use scenarios evaluated in the HHRA by 
EA.  Section 5.3 provides further evaluation of the EA risks by incorporating a consideration of risks 
associated with background conditions (i.e., incremental risks).  Section 5.4 provides an evaluation of 
risks associated with potential multi-media exposures.  Section 5.5 provides an assessment of 
uncertainties in the HHRA. 
 
5.1 Risk Characterization Methods 
 
Quantitative estimates of both carcinogenic and non-carcinogenic risks are calculated for each exposure 
scenario selected for evaluation in the exposure assessment, in accordance with USEPA (1989) 
guidance. 
 
5.1.1 Risk Calculation Methodology 
 

Cancer risks associated with exposure to each COPC are calculated by multiplying the exposure 
route pathway-specific intake (e.g., oral exposure to groundwater) or exposure concentration 
(e.g., inhalation of dust) by its exposure route-specific CSF (e.g., oral CSF) or UR. 
 

Intake (mg/kg/day or ug/m3) x CSF (mg/kg/day)-1 or UR (ug/m3)-1  =  ELCR 
 
The calculated value is an Excess Lifetime Cancer Risk (ELCR) and represents an upper bound 
of the probability of an individual developing cancer over a lifetime as the result of exposure to 
a COPC.  This process is repeated for all exposure pathways for each receptor at each EA. 
 
Non-cancer risks associated with exposure to each COPC are calculated by dividing the 
exposure route pathway-specific intake (e.g., oral exposure to groundwater) or exposure 
concentration (e.g., inhalation of dust) by its exposure route-specific RfD or RfC. 
 

Intake (mg/kg/day or ug/m3) / RfD (mg/kg/day) or RfC (ug/m3)  =  HQ 
 
The calculated value is a hazard quotient (HQ).  Chemical-specific HQs are then summed 
among all exposure pathways for each receptor at each EA to produce a hazard index (HI).  An 
HI less than 1 indicates that non-carcinogenic toxic effects are unlikely to occur as a result of 
COPC exposure.  HIs greater than 1 may be indicative of a possible non-carcinogenic toxic 
effect.  As the HI increases, so does the likelihood that adverse effects might be associated with 
exposure.  The text discussions in the Risk Characterization identify HI values based on the 
child receptor for residential and recreational scenarios because the HI values for the child 
receptor are higher than HI values for the adult receptor. 
 
Risk calculations are presented in Appendix G and H. 
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5.1.2 Risk Summation and Evaluation 
 
The risk estimates calculated for each receptor scenario are summarized in Appendix I.  The 
risk summary tables presented in this section condense the information presented in Appendix I 
and provide risk summaries according to receptor exposure scenario.  Risks are summarized as 
follows: 

 
 By exposure area:  Risks are summed across all COPCs for each exposure route, for 

each exposure medium, at each EA, to yield a cumulative risk for each EA (e.g., 
recreational visitor risk for EA Future A1).  Cancer risks are summed across receptor 
subpopulations to provide an ELCR for the aggregate receptor population.  Because 
non-cancer risks are not additive across receptor subpopulations, the cumulative HI 
values are reported as the highest HI values among all receptor subpopulations; 
generally the HI value for the youngest child receptor evaluated is the highest value. 

 
 As discussed in Section 3, for all future land use scenarios, risks are calculated for both 

surface soil (0 – 1 ft bgs) and shallow subsurface soil (1 – 10 ft bgs).  The risks are 
based on the assumption that exposure occurs to either surface soil or to shallow 
subsurface soil.   Risks for shallow subsurface soil are based on the assumption that 
surface soil is either removed, thereby directly exposing subsurface soil, or that 
subsurface soil is excavated and placed on the ground surface without any mixing with 
surface soil.  In both cases, it is assumed that subsurface soil essentially becomes 
surface soil for the purposes of evaluating exposure.  This approach was used because 
COPC concentrations and profiles often differed between surface soil and shallow 
subsurface soil, and to aid risk management decision-making, it is useful to understand 
how risks may differ between these two media.   
 

 Incremental risks:  Estimates of cancer and non-cancer risks for Site media that are in 
excess of risks associated with exposure to media that have not been affected by 
releases from the Site (i.e., background conditions) are calculated by subtracting the 
risks associated with background conditions from risks associated with the Site media.  
The risks for background conditions are calculated using the background values 
presented in the tables in Appendix C with the receptor exposure scenario parameters 
presented in Appendix E. 
 

 By multiple media:  Risks across multiple exposure media (i.e., soil, groundwater, 
surface water/sediment) are summed to yield cumulative cancer and non-cancer risk 
estimates for each receptor population.  This provides an estimate of potential receptor 
risk associated with multi-media exposures. 

 
Within the risk characterization for each receptor scenario, the relative significance of the 
calculated risks is evaluated in terms of a comparison with acceptable risk levels established in 
the NCP (USEPA, 1990).  In accordance with the NCP, cancer risk estimates for a site are 
compared to an ELCR range of 10-6 (one in a million) to 10-4 (one in ten-thousand).  Non-
cancer risks are compared to a HI value of 1, which corresponds to levels of exposure that 
people (including sensitive individuals such as children) could experience without expected 
adverse effects.  The results of the risk assessment are used to make response action decisions  

  



 

72 

in accordance with the NCP and the USEPA guidance “Role of the Baseline Risk Assessment in 
Superfund Remedy Selection Decisions” (USEPA, 1991), which indicates that “Where the 
cumulative carcinogenic site risk to an individual based on reasonable maximum exposure for 
both current and future land use is less than 10(-4) and the non-carcinogenic hazard quotient is 
less than 1, action generally is not warranted” and “A risk manager may also decide that a 
baseline risk level less than 10(-4) is unacceptable due to site specific reasons and that remedial 
action is warranted”.  In accordance with this guidance, the following criteria are typically used 
by USEPA to make response action decisions based on the results of the HHRA: 
 
 A response action is not warranted when ELCR values are 10-6 or lower, and HI values 

are 1 or less; 
 A response action is warranted when ELCR values are greater than 10-4 or HI values 

are greater than 1; 
 The decision to require a response action when ELCR values are between 10-6 and 10-4 

is to be made based on site-specific considerations. 
 
Based on this framework, the HHRA results are discussed in terms of cancer risks being below 
or equal to an ELCR of 10-6, within the range of 10-6 to 10-4, or greater than 10-4, and HI values 
are discussed in terms of being greater than or less than 1.  
 
With respect to the HI, the HI value that is calculated by summing the HQs for all COPCs 
generally provides an overestimation of potential non-cancer risk.  This is because the HI for 
each COPC represents the ratio of the estimated COPC intake to the threshold dose for a 
specific adverse health effect, where the adverse health effect is determined by the basis of the 
RfD and RfC.  Summing HQs that are based on risks for different adverse health effects does 
not provide an estimate of total risk for a specific adverse health effect.  Therefore, according 
to USEPA guidance (USEPA, 1989), a total HI that is above one and is based on exposures to 
multiple COPCs does not necessarily indicate that the potential for adverse health effects is 
unacceptable if the risks for the COPCs are not additive.  Consequently, in the HHRA, separate 
HI values for specific target organ effects may be calculated by summing the HQ values for 
COPCs that affect the same target organ(s).  This approach is generally only used when there 
are no COPCs with HQs greater than one, but the sum of HQs results in an HI greater than 
one.  The risk summations in Appendix I show HI values summed by target organ effects.  
Target organ HI values are further evaluated in Appendix J for scenarios where the target organ 
HI values are used as the basis of the risk characterization results and conclusions. 

 
5.2 Exposure Area Risks 
 
Tables 5-1 through 5-9 provide summaries of risks calculated for the current and future land use 
exposure scenarios for each exposure area.  The sections that follow identify the relative significance of 
the risks relative to the NCP cancer risk range and hazard index of 1, and identify principal 
contributors to risks for scenarios which have a calculated cancer risk greater than 1x10-5 and a hazard 
index of 1 or greater.  Calculations are presented in RAGS Part D Table 7’s, Table 8’s, and Table 9’s, 
which are contained in Appendices G, H, and I, respectively. 
 
5.2.1 Current Abutting Resident 
 

The current abutting resident scenario evaluates potential exposures to the open space 
(unfenced) portions of the Site under the assumption that exposures to soil, as well as wading 
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exposures to surface water and sediment in the Sphagnum Bog, could occur.  The scenario is 
conservative for other receptor populations that might access the unfenced areas of the Site 
under current use conditions (e.g., attendee at the adjacent day camp).  As indicated in Table 5-
1, risks for the current abutting resident assumed to be exposed to soil and Sphagnum Bog 
sediment and surface water at EA Current-1 (Open Space Area) are a cancer risk of 1x10-5 and 
a hazard index of 0.4.  Risks for the current abutting resident assumed to be exposed to soil at 
EA Current-2 (Open Space Area - North) are a cancer risk of 2x10-5 and a hazard index of 1.  
Cancer risks are primarily attributable to arsenic and thorium in soil at EA Current-1, and to 
arsenic, PCBs, PAHs, and thorium in soil at EA Current-2.  The principal contributor to non-
cancer risk at EA Current-2 is PCBs (HQ = 0.9).  The cancer risks are within the NCP risk 
range of 10-6 to 10-4 and the HI does not exceed 1. 

 
5.2.2 Current Trespasser 
 

The current trespasser scenario evaluates potential exposures to soil at EA Current-6 (fenced 
area), surface water and sediment at the Sphagnum Bog under the assumption that wading 
exposures could occur, and surface water and sediment at the Cooling Pond under the 
assumption that wading or swimming exposures could occur.  As indicated in Table 5-2, the 
cancer risk and hazard index values are as follows: 
 
 3x10-6 and 0.3, respectively, for soil; 
 2x10-6 and 0.2, respectively, for bog sediment and surface water; and 
 3x10-5 and 4, respectively, for cooling pond sediment and surface water. 
 The cumulative risk for combined exposures to surface soil, bog surface water and 

sediment, and cooling pond surface water and sediment, is a cancer risk of 3x10-5 and a 
HI of 5. 
 

Cancer risks associated with cooling pond sediment and surface water are primarily attributable 
to PCBs in sediment (3x10-5 cancer risk).  The HI calculated for Cooling Pond sediment is 
primarily attributable to PCBs (HQ = 4). 
 
These results indicate that under current land use conditions, trespassing at the fenced areas of 
the Site could be associated with cancer risks that are within the NCP risk range of 10-6 to 10-4, 
but HI values that are greater than 1 due to PCBs in Cooling Pond sediment. 

 
5.2.3 Current and Future Recreational Visitor/Abutting Resident 
 

The current and future recreational visitor scenario considers passive recreational use of the 
Site, whereby visitors, including abutting residents, could be exposed to soil, surface water, 
and sediment. 
 
Under current and continuing future use conditions, a recreational visitor/abutting resident is 
evaluated for potential exposures to surface water and sediment at EA Current-3/Future 
SW/SD-4 (NE Wetland); for potential exposures to soil, surface water, and sediment at EA 
Current-4/Future B-4 (Rt. 62 Outfall Area); and for potential exposures to surface water at EA 
Current-5/Future SW/SD-5 (Assabet River).  Risks are presented in Table 5-3 and can be 
summarized as follows: 
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 The cancer risk and HI values calculated for wading exposures in the NE Wetland are 
8x10-6 and 0.06, respectively. 
 

 The cancer risk and HI values calculated for contact with soil at the Rt. 62 Outfall Area 
and wading exposures at the Embayment Area are 6x10-5 and 0.7, respectively.  The 
principal contributors to the cancer risk estimate are PAHs in soil.  As indicated in 
Table 5-3, risks calculated for potential exposures to subsurface soil, under the 
assumption that subsurface soil is unearthed in the future and made accessible in this 
area, are lower than risks associated with surface soil. 
 

 The cancer risk and HI values calculated for swimming exposures in the Assabet River 
are 3x10-8 and 0.002, respectively. 

 
These results indicate that under current and continuing future use conditions, cancer risks 
associated with passive recreational use exposures to soil and/or surface water and sediment at  
the NE Wetland, Rt. 62 Outfall and Embayment Area, and Assabet River are within or below 
the NCP risk range of 10-6 to 10-4 and the HI values do not exceed 1. 
 
Under future use conditions, a recreational visitor/abutting resident is evaluated for potential 
exposures to soil at each of the future use soil EAs at the Site, as well as surface water, 
sediment, and peat at the Sphagnum Bog (during wading activities), and surface water and 
sediment at the Cooling Pond (during wading or swimming activities).  Risks are presented in 
Table 5-4 and are summarized as follows: 
 
 Cancer risks are between 9x10-6 and 2x10-5 and HI values are between 0.2 and 0.5 at 

EAs A1 (AOI 14 – West), A2 (AOI 14 - South), A3 (AOI 14 – East), A7 (Industrial 
Area – West), A8 (AOI 14 – Off-Property), and B3 (NE Wetland Soils), for both 
surface soil and shallow subsurface soil (where applicable).  Cancer risks at these AOIs 
are contributed primarily by arsenic and thorium. 
 

 The cancer risk and HI associated with surface and subsurface soil at EA A4 (AOI 14 – 
North), as well as EA B1 (Area Around Cooling Pond and Landfill) are 1x10-5 to 3x10-5 
and the HI values are 0.3 to 1.  Contributors to risks at these areas are similar to the 
other AOI 14 EAs.  However, PCBs at these areas contribute to slightly higher risks 
(primarily non-cancer risks). 
 

 At EA A5 (Sweepings Piles) cancer risks are 4x10-5 and 3x10-5 and HI values are 4 and 
3 for surface and subsurface soil, respectively.  Cancer risks are contributed primarily 
by uranium, thorium, and PCBs, and HI values are primarily attributable to PCBs; the 
PCB HQ is greater than 1. 

 
 At EA A6 (Industrial Area – East) cancer risks are 6x10-5 and HI values are 5 and 6 for 

surface and subsurface soil, respectively.  Cancer risks are contributed by PCBs, 
uranium, and thorium, and non-cancer risks are contributed by uranium in surface soil 
and PCBs and uranium in subsurface soil. 
 

 At EA B2 (AOI 2 and 4 Soils at Cooling Pond) cancer risks are between 4x10-5 and 
6x10-5 and HI values are between 5 and 8 for surface and subsurface soil.  Cancer risks 
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are due to PAHs, PCBs, and thorium, and non-cancer HI values are primarily 
attributable to PCBs.  The PCB HQs exceed 1. 

 
At EA B5 (AOI 1 Holding Basin) cancer risks are 3x10-5 and HI values are 2 for 
surface and subsurface soil.  Risks are primarily contributed by uranium. The HQs for 
uranium exceed 1.   
 

 Cancer risks associated with wading in the Sphagnum Bog are 2x10-6 (SW/SD-1) and 
7x10-6 (SW/SD-2).  The screening HI values are 0.1 for SW/SD-1 (Sphagnum Bog) and 
1 for SW/SD-2 (Sphagnum Bog SW corner).   
 

 Cancer risks associated with wading or swimming in the Cooling Pond are 1x10-4 and 
the HI value is 23.  Risks are primarily contributed by PCBs in sediment. 

 
In summary, cancer risks are within the NCP risk range of 10-6 to 10-4 for potential future 
recreational use of all EAs and all media within those EAs.  Non-cancer HI values are equal to 
or below 1 at all EAs except EAs A5 (Sweepings Piles; surface and subsurface soil), EA A6 
(Industrial Area – East; surface and subsurface soil), EA B2 (AOI 2 and 4 Soils at Cooling 
Pond; surface and subsurface soil), EA B5 (AOI 1 Holding Basin; surface and subsurface soil), 
and EA SW/SD-3 (Cooling Pond, due to sediment).  Non-cancer risks are due primarily to 
PCBs and uranium. 
 

5.2.4 Future Resident 
 

Under future use conditions, a resident is evaluated for potential exposures to soil at each of the 
future use soil EAs at the Site.  In addition, residents are evaluated for potential exposures to 
soil at the B1, B2, and B3 EAs under the assumption that they access and play in those areas, 
but do not actually live on those areas.  Risks are presented in Table 5-5 and are summarized as 
follows: 

 
 Cancer risks are between 7x10-5 and 1x10-4 and HI values are between 0.5 and 1 at EAs 

A1 (AOI 14 – West), A2 (AOI 14 - South), A3 (AOI 14 – East), A8 (AOI 14 – Off-
Property), and B3 (NE Wetland Soils), for both surface soil and shallow subsurface soil 
(where applicable).  Cancer risks at these AOIs are contributed primarily by arsenic 
and thorium (Figure 5-112). 
 

 The cancer risks for surface and subsurface soil at EA A7 (Industrial Area – West) are 
1x10-4 and the HI values are 0.9 and 0.7, respectively.  Cancer risks are contributed by 
thorium, uranium, PAHs, and arsenic (Figure 5-2).   
 

 The cancer risk and HI associated with EA A4 (AOI 14 – North) is 1x10-4 for surface 
and subsurface soil, and the HI values are 3 and 0.6 for surface and subsurface soil, 
respectively.  Cancer risks are contributed by thorium, arsenic, PCBs, uranium, and 
PAHs.  The principal contributor to the HI value is PCBs, with an HQ of 2; no other 
COPCs are associated with HQs greater than 1 (Figure 5-3). 
 

                                              
12 The profile or risk contributors for EAs A1, A2, A3, A8, and B3 are similar to each other.  Figure 5-1 presents 
risk contributors for EA A2 as a typical representation of the risk contributors for these five EAs.   
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 Cancer risks at EA A5 (Sweepings Piles) are 2x10-4 and 1x10-4 and HI values are 9 and 
5 for surface and subsurface soil, respectively.  Cancer risks are contributed primarily 
by uranium, thorium, arsenic, and PCBs, and HI values are primarily attributable to 
PCBs (Figure 5-4). 
 

 Cancer risks at EA A6 (Industrial Area – East) are 3x10-4 and 4x10-4 and HI values are 
10 and 12 for surface and subsurface soil, respectively.  Cancer risks are contributed by 
uranium, thorium, PAHs, arsenic, and PCBs, and non-cancer risks are contributed by 
uranium in surface soil and PCBs and uranium in subsurface soil (Figure 5-5). 

 
 Cancer risks at EA B1 (Area Around Cooling Pond and Landfill) are 1x10-4 and 

screening HI values are 2 and 1 for surface soil and subsurface soil, respectively.  
Cancer risks are primarily due to thorium, arsenic, PAHs, and uranium, and non-
cancer HI values are primarily attributable to PCBs and uranium (Figure 5-6).  
However, no COPC HQs exceed 1, and the highest target organ HI value is 0.8 
(Appendix J). 
 

 Cancer risks at EA B2 (AOI 2 and 4 Soils at Cooling Pond) are 2x10-4 and HI values 
are 15 and 9 for surface soil and subsurface soil, respectively at EA B2 (AOI 2 and 4 
Soils at Cooling Pond).  Cancer risks are due to thorium, PCBs, arsenic, uranium, and 
PAHs, and non-cancer HI values are primarily attributable to PCBs.  The PCB HQs 
exceed 1 (Figure 5-7). 
 

 Cancer risks at EA B4 (Rt. 62 Outfall Area) are 2x10-4 and 1x10-4 and HI values are 
0.6 and 0.8 for surface soil and subsurface soil, respectively.  Cancer risks are 
primarily due to PAHs, thorium, and arsenic (Figure 5-8). 

 
 Cancer risks at EA B5 (AOI 1 Holding Basin) are 2x10-4 and HI values are 4 for 

surface soil and subsurface soil.  Cancer risks are primarily due to uranium and 
thorium, and non-cancer risks are primarily due to uranium (Figure 5-9). 

 
In summary, cancer risks are within the NCP risk range of 10-6 to 10-4 for potential future 
residential use of all EAs and all media within those EAs except for EAs A5 (Sweepings Piles; 
surface soil), A6 (Industrial Area – East; surface and subsurface soil), EA B2 (AOI 2 and 4 
Soils at Cooling Pond; surface soil and subsurface soil), EA B4 (Rt. 62 Outfall Area; surface 
soil), and EA B5 (AOI 1 Holding Basin; surface and subsurface soil).  Cancer risks in at these 
EAs are primarily attributable to thorium, arsenic, uranium, PCBs, and/or PAHs.  Non-cancer 
HI values are equal to or below 1 at all EAs except EAs A4 (AOI 14 – North; surface soil), A5 
(Sweepings Piles; surface and subsurface soil), EA A6 (Industrial Area – East; surface and 
subsurface soil), EA B2 (AOI 2 and 4 Soils at Cooling Pond; surface and subsurface soil) and 
EA B5 (AOI 1 Holding Basin; surface and subsurface soil).  Non-cancer HIs are due primarily 
to PCBs at each of these EAs, and also to uranium at some of the EAs. 
 
Risks associated with EAs B1, B2, and B3 by residents who are assumed to live at adjacent 
Future A series EAs, but use these future B series EAs for outdoor recreation (e.g., as though 
they are residential back yards) are summarized as follows (Table 5-6): 
 
 Cancer risks associated with potential exposures to surface or subsurface soil are 

between 2x10-5 and 1x10-4.  Cancer risks at EAs B1 and B2 are primarily contributed 
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by thorium and PCBs, with lower risks contributed by arsenic and uranium, Cancer 
risks at EA B3 are contributed by arsenic and thorium. 
 

 HI values associated with potential exposures to surface or subsurface soil are between 
9 and 15 at EA B2.  HI values are attributable to PCBs.  The screening HI value for 
EA B1 is 2; however, no COPC HQs exceed 1, and the highest target organ HI value is 
0.8 (Appendix J).  The HI values for EA B3 do not exceed 1. 

In summary, although cancer risks are within the NCP risk range of 10-6 to 10-4 for potential 
future residential outdoor use of the B series EAs, HI values exceed 1 due to PCBs in surface 
and subsurface soil at EA B2 (AOI 2 and 4 Soils at Cooling Pond). 

 
5.2.5 Future Groundwater Use 
    

Although municipally-supplied drinking water is available at the Site and surrounding area, the 
Site is within a potentially productive aquifer as defined by the State.  Therefore, the 
groundwater associated with the Site must be considered as a potential drinking water source in 
the future.  The HHRA evaluates potential future exposures to groundwater used as drinking 
water by residential populations (children and adults) via consumption of the groundwater as 
drinking water, and dermal contact and volatile inhalation during household uses of the 
groundwater.  A total of six groundwater exposure areas are evaluated; results are shown in 
Table 5-5 and are summarized as follows: 

 
 The cancer risk associated with the on-property overburden plume is 4x10-3 and the HI 

value is 948.  Cancer risks are primarily contributed by uranium, with a cancer risk 
greater than 3x10-3, and arsenic, with a cancer risk greater than 1x10-4.  
Trichloroethene and 1,4-dioxane contribute lower cancer risk of 2x10-5 (Figure 5-10).  
HI values greater than 1 are associated with uranium (HI greater than 800), 
trichloroethene, arsenic, molybdenum, cobalt, nitrate/nitrate and several metals 
(chromium, copper, iron, and manganese) (Figure 5-10). 
 

 The cancer risk associated with the on-property bedrock plume is 8x10-3 and the HI is 
101.  Cancer risks are primarily contributed by uranium (as isotopically natural 
uranium) and arsenic, with cancer risks greater than 1x10-3, and trichloroethene and 
1,4-dioxane, each with risks greater than 1x10-5 (Figure 5-11).  HI values greater than 1 
were associated with uranium, arsenic, trichloroethene, nitrate/nitrite and several 
metals (chromium, cobalt, iron, molybdenum, and manganese) (Figure 5-11). 
 

 The cancer risks associated with the on-property overburden and bedrock groundwater 
(areas outside of the plumes) are 6x10-4 and 9x10-4, respectively, and the HI values are 
24 and 14, respectively.  The primary contributors to cancer risks are arsenic and 
uranium (as isotopically natural uranium), each with risks greater than 1x10-4, and vinyl 
chloride in overburden groundwater, with a risk greater than 1x10-5  The primary 
contributors to non-cancer risks are arsenic, cobalt, iron, uranium, and manganese.  
Risk contributors are shown in Figures 5-12 and 5-13. 
 

 The cancer risk associated with the off-property overburden groundwater is 3x10-4 and 
the HI value is 22.  Cancer risks in the off-property overburden groundwater are 
contributed primarily by arsenic, 1,4-dioxane, trichloroethene, and uranium (as 
isotopically natural uranium), with cancer risks greater than 1x10-5.HI values in the 
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overburden off-property groundwater are contributed primarily by trichloroethene, 
iron, and arsenic (Figure 5-14). 

 
 The cancer risk associated with the off-property bedrock groundwater is 9x10-4, and the 

HI value is 62.  Cancer risk in the off-property bedrock groundwater are contributed 
primarily by uranium (as isotopically natural uranium) and arsenic, with cancer risks 
greater than 1x10-4, and 1,4-dioxane, trichloroethene, and vinyl chloride, with cancer 
risks between 3x10-5 and 1x10-4.  HI values are contributed by manganese, 
nitrate/nitrite, cobalt, iron, arsenic, trichoroethene, and uranium (Figure 5-15). 

 
 Risks associated with ingestion of home-grown produce that has been irrigated with 

overburden or bedrock groundwater from the Site are calculated in Appendix K.  The 
cancer risk associated with consumption of produce that is assumed to have been 
irrigated by overburden groundwater, based on groundwater with uranium EPCs equal 
to the EPCs for the on-property overburden plume, is 8x10-5.  This risk is negligible 
compared to the ingestion cancer risk for uranium calculated for potable consumption 
of the water (greater than 1x10-3).  The cancer risk associated with consumption of 
produce that is assumed to have been irrigated by bedrock groundwater, based on 
groundwater with uranium EPCs equal to the EPCs for the on-property bedrock plume, 
is 6x10-5.  This risk is negligible compared to the ingestion cancer risk for uranium 
calculated for potable consumption of the water (greater than 1x10-3). 

 
In summary, cancer risks exceed the NCP risk range of 10-6 to 10-4 and a HI of 1 for potential 
future use of groundwater as potable water at all groundwater exposure areas.  Primary 
contributors to cancer risks in excess of 1x10-4 are arsenic in all groundwater exposure areas, 
depleted uranium in the on-property overburden groundwater plume, and uranium as 
isotopically natural uranium in all other EAs (except off-property overburden groundwater).  
Trichloroethene, 1,4-dioxane, and vinyl chloride also contribute cancer risks between 1x10-5 
and 1x10-4 in one or more of the groundwater EAs.  Non-cancer risks are primarily associated 
with uranium, arsenic, trichloroethene, and a suite of other metals (chromium, copper, cobalt, 
iron, molybdenum, manganese, and nitrate).  Risks associated with use of the groundwater for 
irrigation of home-grown produce are within the NCP risk range. 

 
5.2.6 Future Commercial/Industrial Worker 
 

Under future use conditions that assume that part or all of the Site could be used for 
commercial/industrial purposes, commercial workers are evaluated for potential exposures to 
soil at each of the future use soil EAs at the Site.  Three types of commercial/industrial 
scenarios are evaluated: 
 
1. Full-time indoor workers who are assumed to work inside buildings constructed at the 

Future A series EAs.  These workers are assumed be outdoors on lunch breaks, where 
potential exposures to soil could occur at the A series EAs. 
 

2. Full-time outdoor workers who are assumed to work outdoors at Future A series EAs.  
These workers are assumed to be outdoors all day, each work day, where potential 
exposures to soil could occur at the A series EAs. 
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3. Full-time indoor or outdoor workers who are assumed to spend lunch breaks at the 
Future B1 or B2 EAs, where potential exposures to soil could occur. 

 
Risks are presented in Tables 5-7 and 5-8, and are summarized as follows: 

 
 For indoor workers, cancer risks for all EAs evaluated are between 7x10-6 and 1x10-4 

and HI values are between 0.03 and 0.7, for both surface soil and shallow subsurface 
soil (where applicable).  Cancer risks at these EAs are contributed primarily by arsenic 
and thorium.  Cancer risks at EA A5 (Sweepings Piles) and EA A6 (Industrial Area – 
East) are also contributed by PCBs and uranium. 
 

 For outdoor workers, cancer risks for all EAs evaluated except EA A6 (Industrial Area 
– East; surface soil) are between 7x10-6 and 1x10-4 and HI values are between 0.05 and 
1, for both surface soil and shallow subsurface soil (where applicable) (the screening HI 
for EA A6, subsurface soil, is 2 but the target organ specific HI values do not exceed 1 
as shown in Appendix J).  Cancer risks at these AOIs are contributed primarily by 
arsenic and thorium.  Cancer risks at EA A5 (Sweepings Piles) and EA A6 (Industrial 
Area – East) are also contributed by PCBs and uranium. 
 

 For outdoor workers, the cancer risk associated with surface soil at EA A6 (Industrial 
Area – East) is 2x10-4 and the HI is 1.  These risks are contributed primarily by PCBs 
and uranium.   

 
In summary, cancer risks are within the NCP risk range of 10-6 to 10-4 and HI values do not 
exceed a value of 1 for potential future commercial/industrial use of the Site, with the exception 
of surface soil at EA A6 (Industrial Area – East), where risks are in excess of 1x10-4, due 
primarily to PCBs and uranium. 

 
5.2.7 Future Construction Worker 
 

Under future use conditions, it is possible that part or all of the Site could be developed for 
residential or commercial/industrial use.  Substantial re-development of the Site to support 
passive recreational use would be unlikely; however, construction of walking paths, etc. could 
occur.  Under these conditions, construction workers would be assumed to be exposed to or 
potentially be exposed to soil at each of the future use soil EAs at the Site.  At the Current-
3/Future B4 EA (Rt. 62 Outfall Area), road maintenance workers could be exposed to soil 
under current land use conditions  Evaluation of this EA using a future construction worker 
scenario provides a conservative assessment of potential exposures and risks to highway 
maintenance workers.  Risks are presented in Table 5-9 and are summarized as follows: 
 
 Cancer risks for all EAs evaluated are between 3x10-6 and 1x10-5 for both surface soil 

and shallow subsurface soil (where applicable). 
 

 HI values are 1 or less at all EAs except EA A5 (Sweepings Piles; surface soil), EA A6 
(Industrial Area – East; surface and subsurface soil) and EA B2 (AOI 2 and 4 Soils at 
Cooling Pond, surface and subsurface soil).  The primary contributor to the HI values 
for these EAs is PCBs and uranium.  The HQs for PCBs exceed 1 at each of these three 
EAs. 
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In summary, cancer risks are within the NCP risk range of 10-6 to 10-4 and HI values do not 
exceed a value of 1 for potential future construction worker exposures to surface or subsurface 
soil at the Site, with the exception of surface soil at EA A5 (Sweepings Piles), and surface and 
subsurface soil at EAs B2 (AOI 2 and 4 Soils at Cooling Pond), and EA A6 (Industrial Area – 
East), where HI values exceed 1, due primarily to PCBs and uranium. 

 
5.2.8 Risk Characterization for Lead 
 

In accordance with CERCLA risk assessment procedures, risks associated with potential 
exposures to lead are characterized using lead biokinetic uptake models (USEPA, 2003c; 
2007b, 2009d, 2010).  These models provide estimates of blood lead levels that may result 
from chronic exposures to lead in various exposure media.  To evaluate the significance of the 
estimated blood lead concentrations, the blood lead concentrations are compared to a threshold 
blood lead level of 10 micrograms per deciliter (µg/dL).  This threshold blood lead level is a 
multi-agency goal that has been designated by the U.S. Centers for Disease Control (CDC) and 
the ATSDR as a level of concern to protect sensitive populations, including neonates, infants, 
and children.  The protection of sensitive populations is assumed to also provide protection for 
adults.  USEPA indicates that 95% of the exposed population should have a geometric mean 
blood lead level that does not exceed 10 µg/dL. 
 
To aid in screening sites for the purposes of determining whether lead concentrations in soil 
may pose more than a de minimis risk and, therefore, require quantitative risk analysis (using 
the aforementioned biokinetic models), USEPA developed a screening value for lead in soil.  
The screening value was derived using the child lead model (known as the Integrated Exposure 
Uptake Biokinetic Model, or IEUBK) based on residential land use exposure assumptions.  The 
value derived by USEPA of 400 mg/kg lead is deemed to be protective for potential exposures 
to lead in soil by young children (USEPA, 1994).  Because children are more susceptible to 
lead toxicity than adults, lead concentrations that are protective for children are also protective 
for adults, including females who may be pregnant. 
 
In the COPC selection process, maximum detected concentrations of lead in Site soil and 
sediment were screened against the USEPA soil lead screening value of 400 mg/kg, and 
maximum detected concentrations of lead in surface water and groundwater were screened 
against the USEPA drinking water standard for lead of 15 ug/L.  Lead was retained as a COPC 
in surface soil, bog surface water, and overburden and bedrock groundwater; maximum 
concentrations of lead in the other media did not exceed the screening values.   
 
The maximum concentration of lead in surface soil is 612 mg/kg, and was detected in a sample 
associated with EA A5 (Sweepings Piles).  The EPC for lead at EA A5 is 45 mg/kg, which is 
nearly an order of magnitude lower than the USEPA residential screening level for lead in soil.  
This indicates that blood lead levels in children who are assumed to be exposed to soil at this 
EA under residential land use conditions would not exceed the threshold criteria described 
above.  Lead was not detected in surface soil at any other EAs at concentrations in excess of the 
USEPA residential lead screening value.  Based on this evaluation, lead does not pose any 
unacceptable risks in soil or sediment at the Site. 
 
In groundwater, lead was detected sporadically at concentrations slightly greater than the 
Federal MCL (22 ug/L in overburden groundwater and 17 ug/L in bedrock groundwater).  The 
wells where lead was detected at concentrations greater than the MCL are the same wells where 
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other metals were detected at concentrations associated with risks greater than USEPA risk 
limits. 
 
In bog surface water, lead was detected in unfiltered samples at a concentration greater than the 
Federal MCL, but was not detected in filtered samples at a concentration greater than the 
Federal MCL.  This suggests that lead in bog surface water at concentrations greater than 
MCLs is associated with suspended solids in the water column.  Moreover, since bog surface 
water is not used as a source of drinking water, the MCL represents a very conservative basis 
by which to evaluate water quality. 
 

5.3 Incremental Risk Evaluation 
 
Incremental risks represent the difference between risk for exposure to Site EPCs and risk for exposure 
to background levels.  An understanding of incremental risks is important for risk management decision 
making, because response actions are generally not required to address risks that are associated with 
ambient background conditions (i.e., cleanup of a site does not need to result in post-remedial 
conditions that are associated with lower COPC concentrations than ambient background levels) 
(USEPA, 2002d).  This is particularly the case when total site risks are contributed by naturally 
occurring constituents which are not related to releases at the site. 
 
As noted in Section 5.2, ELCR values for most receptor scenarios were between 1x10-5 and 1x10-4, and 
in many EAs, these risks were contributed by arsenic (due to direct contact exposure) and thorium (due 
primarily to indirect radiation exposure).  Recognizing whether the risks associated with these two 
COPCs is a background condition, or is related to activities at the Site, is an important precedent for 
evaluating and interpreting Site risks.  Appendix L presents a statistically-based analysis that compares 
arsenic and thorium in Site soils to arsenic and thorium in background soils.  The conclusions to be 
drawn from this evaluation are that the mean/median concentrations of arsenic and thorium in surface 
and shallow subsurface soils at the Site are equal to or less than the mean/median concentrations or 
arsenic and thorium in background samples, as determined by the Wilcox-Mann-Whitney test at the 
95% confidence interval.  Consequently, risks associated with arsenic and thorium in Site soils are 
considered an ambient background condition. 
 
Incremental risks are calculated by subtracting the ELCR or HI calculated for exposure to background 
concentrations from the ELCR and HI calculated for the EAs at the Site.  Risks for background 
concentrations are calculated using the same exposure scenarios that are used to calculate risks for the 
Site.  However, rather than use the EPCs for the EAs at the Site, the background values derived for the 
Site (and shown in the COPC tables in Appendix C) are used as the EPCs.  Although uranium in 
background is natural uranium whereas uranium in Site media is primarily depleted uranium, the 
incremental risk analysis treats background uranium as depleted uranium (for soil and overburden 
groundwater).  Since natural uranium is associated with a higher risk (per unit mass) than depleted 
uranium, this approach imparts a conservative bias on the incremental risk analysis, which is further 
evaluated in the Uncertainty Analysis in Section 5.5.   Risk calculations for background conditions are 
presented in Appendix L. 
 
The incremental risk analysis is focused on evaluation of future residential, recreational, and 
commercial/industrial land use scenarios because risks associated with those land uses will most directly 
influence risk management decisions.  Since risks associated with surface water bodies other than 
SW/SD-3 (Cooling Pond) were generally low (arsenic in sediment is the primary contributor to cancer 
risks and concentrations in the sediment EAs are consistent with background sediment concentrations), 
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and risks associated with potable groundwater use were elevated (due to Site-related COPCs), the 
greatest value of the incremental risk analysis is in helping to evaluate risks associated with soil.  
Tables 5-10 through 5-14 present incremental risks and the following sections discuss the implications 
of the incremental risk analysis. 
 
5.3.1 Future Residential Land Use 
 

As indicated in Table 5-10, the cancer risk and HI associated with residential land use 
exposures to soil at background conditions is 1x10-4 and 0.7, respectively.  The majority of the 
cancer risk is associated with thorium and arsenic and, to a lesser extent, PAHs (which occur as 
anthropogenic background conditions). 
 
Figure 5-16 shows the contributions of various naturally occurring constituents to the cancer 
risk and HI values associated with residential land use exposures to background conditions.  
This figure also shows the cancer risk and HI contribution of COPCs at EA A2 (AOI 14 – 
South), and shows that the profile of risk contributors at EA A2 is very similar to the profile of 
risk contributors in background conditions.  The risk contributors at EA A2 are typical of the 
risk contributors at EAs A1 (AOI 14 – West), A3 (AOI 14 – East), A8 (AOI 14 – Off 
Property), and B3 (NE Wetland Soils).  As shown in Table 5-10, the cancer risks at these EAs 
are generally equal to or lower than the cancer risk at background conditions, and incremental 
HI values are generally below 0.5.  Collectively, this analysis suggests that risks calculated for 
EAs A1, A2, A3, A8 and B3 are similar to or only marginally greater than risks associated 
with background conditions. 
 
It was previously noted that residential cancer risks for soil that exceed 1x10-4 at the Site are 
due to the additive risks of thorium and arsenic, which have been demonstrated to be 
background conditions, and risks associated with uranium and/or PCBs, which are due to Site-
related activities.  As shown in Table 5-10 and summarized in Table 5-14, when the cancer 
risks associated with background conditions (i.e., arsenic and thorium) are accounted for, 
cancer risk estimates for all soil EAs except surface and subsurface soil at EA A6 (Industrial 
Area – East) decrease to values equal to or below 1x10-4 (the incremental cancer risks for EA 
A6 surface and subsurface soil are 2x10-4 – 3x10-4 due to PCBs and uranium).  This indicates 
that excess lifetime cancer risks associated with Site-related COPCs generally do not exceed the 
upper bound of the USEPA cancer risk range (10-4).   
 
Moreover, at EAs where HI values do not exceed 1, incremental cancer risks for all EAs 
except EAs B1 (Area Around Cooling Pond and Landfill, surface soil) and B4 (Rt. 62 Outfall 
and Embayment Area, surface soil) are negligible (i.e., EA risks are lower than background 
risks).  At EA B1, the incremental cancer risk of 1E-05 is associated with PAHs, PCBs and 
uranium, and at EA B4, the incremental cancer risk of 5x10-5 is associated with PAHs.  The 
PAHs are likely associated with storm water runoff from Rt. 62 (i.e., emissions from 
automobiles) and are not likely to be Site related.  It is also very unlikely that EA B4 would 
ever be used for residential development, as it is largely in the floodplain of the Assabet River. 
 
Future residential land use non-cancer HI values that exceed a value of 1 are generally due to 
uranium and/or PCBs.  Since uranium is present in background soil at low concentrations that 
are associated with negligible non-cancer risks, and PCBs are not present in background soil, 
evaluation of incremental non-cancer risks does not have a large bearing on the outcome of the 



 

83 

HHRA.  As shown in Table 5-10, future residential land use incremental HI values are greater 
than a value of 1 at the following EAs: 
 
 A4 (AOI 14 – North, surface soil) due to PCBs 
 A5 (Sweepings Piles, surface and subsurface soil) due to PCBs 
 A6 (Industrial Area – East, surface and subsurface soil) due to PCBs and uranium 
 B2 (AOI 2 and 4 Soils at Cooling Pond, surface and subsurface soil) due to PCBs 
 B5 (AOI 1 Holding Basin, surface and subsurface soil) due to uranium 

 
The incremental cancer risks at EA A6 also exceed 1x10-4.  Therefore, potential future 
residential land use at these EAs would be associated with risks that exceed USEPA risk 
thresholds.  Incremental cancer risks at EAs A1, A2, A3, A7, A8, B3 (surface and subsurface 
soil), and EA B1 and B4 (subsurface soil only) are below 1x10-6.  

 
5.3.2 Future Groundwater Use 
 

Table 5-10 also presents incremental risks for groundwater that is assumed to be used as a 
potable water resource in the future.  As discussed in Section 5.2, primary cancer risk 
contributors in groundwater are uranium, arsenic, trichloroethene, 1,4-dioxane, and vinyl 
chloride.  Primary contributors to non-cancer risks are uranium, arsenic, trichloroethene, and 
metals (e.g., cobalt, manganese, molybdenum, and nitrate/nitrite).  Among these constituents, 
arsenic, uranium and metals occur naturally in groundwater.  The risks associated with potable 
use of overburden and bedrock groundwater, based on naturally occurring background 
conditions, are 3x10-5 and a HI of 1 (overburden) and 7x10-4 and a HI of 15 (bedrock) (Table 5-
10).  The risks calculated for bedrock groundwater at background concentrations are associated 
with arsenic (which contributes nearly all of the cancer risk and HQs greater than 1), uranium 
(HQ greater than 1), and vanadium (HQ greater than 1).  The risks associated with overburden 
groundwater at background concentrations are relatively low; the incremental risk analysis for 
overburden groundwater has no bearing on the conclusions of the HHRA and is not further 
discussed. 
 
With respect to bedrock groundwater at the Site, the incremental risk analysis indicates that 
cancer risks associated with the on-property bedrock groundwater and off-property bedrock 
groundwater exposure areas are similar to, yet higher than, cancer risks associated with 
background bedrock groundwater (Table 5-10).  However, further evaluation of the risk 
contribution to these scenarios, shown in Table 5-11, indicates that risks for uranium (natural 
isotopic signature) at these EAs is elevated compared to background, and at levels that exceed 
1x10-4.  Non-cancer HI values for the bedrock EAs are contributed by several metals for which 
Site groundwater HQs exceed background groundwater HQs (Table 5-11).  The higher total 
risks that are associated with background bedrock groundwater are attributable to background 
arsenic.  Therefore, only Site risks associated with arsenic can be considered to be attributable 
to background conditions. 
 
In summary, the incremental risk analysis for groundwater suggests that risks associated with 
Site groundwater are greater than risks associated with background groundwater at levels that 
exceed the NCP risk range and HI value of 1.  This indicates that use of the groundwater at the 
Site for future potable consumption, at any of the EAs, would be associated with cancer risks in 
excess of the NCP risk range or a HI of 1.   
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5.3.3 Future Recreational 
 

Table 5-12 provides the incremental risk evaluation for future passive recreational use.  
Incremental cancer risks at all EAs are within the NCP risk range.  HI values that exceed a 
value of 1 at Site EAs are primarily due to uranium and/or PCBs.  Consequently, the 
incremental risk analysis for non-cancer risks does not have a large bearing on the outcome of 
the HHRA.  As shown in Table 5-12, future recreational land use incremental HI values are 
greater than a value of 1 at the following EAs: 
 
 A5 (Sweepings Piles, surface and subsurface soil) due to PCBs 
 A6 (Industrial Area – East, surface and subsurface soil) due to PCBs and uranium 
 B2 (Area around AOI 2 and 4 Soils at Cooling Pond, surface and subsurface soil) due 

to PCBs 
 B5 (AOI 1 Holding Basin, surface and subsurface soil) due to uranium 

 
Therefore, potential future recreational land use at these EAs would be associated with risks 
that exceed USEPA risk thresholds.  However, as shown in Table 5-14, when risks associated 
with background arsenic and thorium are accounted for, incremental ELCR values for nearly all 
EAs decrease to below 1x10-6. 

 
5.3.4 Future Commercial/Industrial 
 

Table 5-13 provides the incremental risk evaluation for future commercial/industrial use for 
outdoor workers.  As discussed in Section 5.2, the only risk scenario that exceeds a risk 
threshold value is the cancer risk calculated for outdoor commercial/industrial worker exposure 
to surface soil at EA A6 (Industrial Area East), which is 2x10-4.  The incremental risk analysis 
demonstrates that the incremental cancer risk is 1x10-4, which does not exceed the NCP risk 
range.  Moreover, as shown in Table 5-14, when risks associated with background arsenic and 
thorium are accounted for, incremental ELCR values for nearly all EAs decrease to below 
1x10-6.  Therefore, based on the results of the incremental risk analysis, none of the EAs at the 
Site are associated with cancer or non-cancer risks that exceed NCP risk thresholds for future 
commercial/industrial use of the Site, and only two are associated with risks that are within the 
NCP risk range (EA A5 (Sweepings Piles, surface and subsurface soil); EA A6 (Industrial Area 
– East, surface and subsurface soil). 

 
5.4 Multi-Media Risks 
 
As discussed in Section 3, under future use conditions, residents, abutting residents, and recreational 
visitors could potentially be exposed to surface soil across multiple EAs, and surface water and 
sediment across multiple EAs.  In addition, under future residential land use, residential populations are 
assumed to be exposed to these media as well as groundwater used as potable water at the groundwater 
EAs.  The risk estimate that considers all of the exposure media to which a receptor could be exposed 
is called the cumulative receptor risk.  This section provides an evaluation of cumulative receptor risks 
associated with potential exposures to multiple exposure media. 
 
The exposure scenarios characterized exposure to each EA under the premise that exposure to the Site 
only occurs at that EA.  For example, the passive recreational scenario considers soil exposures at the 
Site to occur 80 days per year, and that all soil exposure on the days of visitation would occur at a 
single soil EA.  Similarly, wading exposures to surface water and sediment at the Site are assumed to 
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occur 26 days per year and, as with soil, it was assumed that exposures would only occur at a single 
EA.  Therefore, summing receptor risks across multiple EAs would result in double (or triple or 
quadruple) counting of risks.  For example, summing recreational visitor risks across two soil EAs 
would effectively result in a risk estimate based on 160 days per year of exposure rather than the 80 
days per year of exposure that is applicable for evaluation of the scenario.  To gauge risks associated 
with receptor exposures to multiple EAs of the same medium, an average of the risks for the EAs under 
consideration for exposure, weighted by the amount of time spent at each EA, could be used.  
However, when considering exposures to multiple EAs of the same medium, risks would never be 
greater than the highest ELCR and HI values calculated for any of the EAs considered in the multi-EA 
exposures.  For these reasons, risk estimates are not summed across EAs of the same media (for the 
same reasons, risks are also not summed between surface soil and subsurface soil). 
 
However, the HHRA does consider risks cumulative receptor risks associated with exposures to more 
than one type of exposure media.  For the passive recreational visitor receptor scenario, cumulative 
risks are calculated by summing the ELCR and HI values for each soil EA with the ELCR and HI 
values for each surface water/sediment EA.  For the future residential scenario, cumulative receptor 
risks are calculated by summing the residential ELCR and HI values for each soil EA with the passive 
recreational ELCR and HI values for each surface water/sediment EA (the passive recreational visitor 
scenario was developed to be protective for exposures by an abutting resident, as described in Section 
3).  The soil/surface water/sediment EA combination that yields the highest ELCR and HI values is 
then summed with the ELCR and HI values for each of the groundwater EAs, to provide cumulative 
risks for soil, surface water/sediment, and groundwater.  This approach to evaluating cumulative 
receptor risks, shown in Tables 5-15 through 5-17, ensures that the combinations of EAs that yield the 
highest risks are identified. 
 
Risk management decisions pertaining to response actions are often made on an EA and medium-
specific basis, by considering the risks posed by specific EAs and media.  At many sites, one or two 
exposure media often contribute the majority of cumulative receptor risks, and response actions are 
therefore focused on those media.  As discussed in previous sections, some soil and surface 
water/sediment EAs, and all groundwater EAs, evaluated in this HHRA are associated with future land 
use risk that exceed NCP risk management criteria.  Response actions will likely be required for these 
EAs regardless of additional risks associated with cumulative multi-media exposures.  However, the 
cumulative risk estimates for those EAs may be used in helping to set remediation goals in the FS, such 
that a single EA could be remediated to levels that ensure that cumulative risks for that EA plus other 
EAs/media, do not exceed risk management criteria under post-remedial conditions.  The focus of the 
multi-media risk characterization, therefore, is on identifying cumulative risks for combinations of EAs 
that, in and of themselves do not pose risks that exceed risk threshold criteria, but in combination do 
pose risks that exceed risk threshold criteria. 
 
5.4.1 Future Residential Land Use 
 

As indicated in Table 5-15 and discussed previously, future residential land use HI values for 
soil at EAs A4 (AOI 14 – North), A5 (Sweepings Piles), A6 (Industrial Area – East), B2 (AOI 
2 and 4 Soils at Cooling Pond), and B5 (AOI 1 Holding Basin) exceed a value of 1.  With the 
exception of EA A6 (Industrial Area – East), cancer risks for these EAs, when eliminating the 
background contribution from arsenic and thorium, do not exceed the NCP risk range.  The HI 
and ELCR for Cooling Pond surface water and sediment exceed 1x10-4 and a HI of 1.  All 
groundwater EAs are associated with cancer and non-cancer risks that exceed an ELCR of 
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1x10-4 and a HI of 1.  Any cumulative receptor risk estimate that includes these EAs is 
associated with a cancer risk greater than 1x10-4 and/or a HI of 1. 
 
An evaluation of cumulative future residential risks associated with soil EAs A1, A2, A3, A7, 
A8, B1, B3, B4 and SW/SD-1, SW/SD-2, SW/SD-4, and SW/SD-5 shows that cumulative HI 
values do not exceed 1 at any of these EA combinations except for EA B1 (Area Around 
Cooling Pond and Landfill) and SW/SD-2.  The cumulative HI values for these EA 
combination exceeds 1 because the target organ-specific HI value associated with PCBs exceeds 
1 (Appendix J).  However, this cumulative risk is overestimated due to double-counting of the 
daily soil/sediment ingestion rate, as discussed in Section 5.5.  The cancer risks associated with 
the SW/SD EAs listed above do not appreciably add to the cumulative receptor cancer risk 
estimates for soil and SW/SD EAs. 
 
When incremental risks over background for soil are accounted for, as shown in Table 5-16 
(i.e., when risks associated with background arsenic and thorium are removed from the soil 
cancer risk estimates), cumulative cancer risks for soil and SW/SD EAs do not exceed 1x10-4 
(with the exception of cumulative risk estimates that include EA A6 Cooling Pond surface 
water/sediment). 
 
Although this evaluation did not specifically evaluate cumulative receptor risks associated with 
subsurface soil and other media, the results and conclusions of this multi-media risk assessment 
would be the same for subsurface soil. 
 
In summary, the multi-media risk characterization for future residential land use indicates that 
cumulative risks that exceed NCP risk thresholds are contributed by the specific soil and 
surface water/sediment EAs that are associated with EA-specific risks in excess of NCP risk 
thresholds, as well as groundwater.  In addition, the cumulative HI values for EA B1 surface 
soil and EA SW/SD-2 surface water/sediment exceed 1 due to the additive risks from PCBs in 
these EAs. 

 
5.4.2 Passive Recreational Land Use 
 

Table 5-17 provides the multi-media cumulative risk summary for passive recreational land use.  
As shown in Table 5-17, cumulative receptor risks that exceed an ELCR of 1x10-4 or HI of 1 
are due to the risks contributed by individual EAs that pose risks in excess of the NCP risk 
threshold criteria.  Therefore, cumulative receptor risks that exceed NCP risk threshold criteria 
are associated with EA combinations that include SW/SD-3 (Cooling Pond), EA A5 (Sweepings 
Piles), EA A6 (Industrial Area – East), and EA B2 (AOI 2 and 4 Soils at Cooling Pond).  In 
addition, the cumulative risk associated with EA A4 (AOI 14 – North) and EA SW/SD-2 (Bog 
Southwest Corner) exceed a HI of 1. However, this cumulative risk is overestimated due to 
double-counting of the daily soil/sediment ingestion rate, as discussed in Section 5.5 

 
5.5 Uncertainty Analysis 
 
This section identifies and discusses uncertainties in the risk assessment.  These uncertainties are 
identified in order to place the results in context or perspective.  Unlike some other assessments, risk 
assessments rely not just on measured or certain facts, but also on assumptions and estimates, and also 
policy decisions, in the face of limited or nonexistent data.  Historically, risk assessments have used 
highly conservative assumptions in the place of unavailable data, with the net result often being a 
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substantial overestimation of potential risks.  Consequently, the interpretation of risk estimates should 
be performed with the understanding that risk estimates are conservative values resulting from multiple 
layers of assumptions inherent in the risk assessment process, with the objective of erring on the side of 
overestimating risks, rather than underestimating risks, in the interest of protecting public health. 
 
The following types of uncertainties should be considered in any human-health risk evaluation: 
 
 uncertainties in the nature and extent of the release of a COPC; 

 
 uncertainties associated with estimating the frequency, duration, and magnitude of possible 

exposure; 
 

 uncertainties associated with assigning exposure parameters to a heterogeneous population that 
includes both men and women and young and old (e.g., BW and ingestion rates); 
 

 uncertainties in estimating CSFs and URs and/or non-carcinogenic measures of toxicity (e.g., 
RfDs or RfCs); and 
 

 uncertainties about possible synergistic or antagonistic chemical interactions of a chemical 
mixture. 

 
These generic uncertainties, which are applicable to all risk assessments, are not evaluated in this 
uncertainty analysis.  Rather, this uncertainty analysis evaluates site-specific uncertainties that could 
have a bearing on the interpretation of the risk assessment results for this Site. 
 
Risk Contribution from Natural Uranium in Soil 
 
In accordance with USEPA guidance (USEPA, 2002e), the HHRA should provide an estimate of total 
risk that includes A) risks associated with COPCs attributable to activities at the Site, and B) risks 
associated with COPCs that are attributable to naturally occurring background conditions.  Risk 
management decisions concerning response actions should then consider Site risks in the absence of 
risks associated with naturally occurring background conditions.  The soil background value for 
uranium used in this HHRA, based on soil sampling at the Stowe Town Forest, is 1.3 mg/kg.  The 
isotopic characteristic of uranium in background soil is natural, with a U-235 content of 0.7% and the 
presence of the complete uranium decay series.  Due to the presence of the complete decay series and, 
consequently, the assumption that and all decay progeny are present in secular equilibrium, natural 
uranium will pose a greater cancer risk than will the same concentration of depleted uranium.  In the 
HHRA, all uranium in soil was treated as depleted uranium.  However, within each EA, a fraction of 
the uranium is natural uranium that exists as a background condition.  The assumption that all uranium 
in soil is depleted uranium results in underestimation total Site risks for uranium. 
 
To evaluate the uncertainty associated with treating all uranium in Site soil as depleted uranium, risks 
were calculated for the background value of uranium (1.3 mg/kg) as natural uranium and then 
compared to the risks calculated in this HHRA depleted uranium.  As shown in Figure 5-14, the 
residential cancer risk associated with the background concentration of natural uranium is 
approximately 4x10-5.  For the majority of the EAs, risks associated with depleted uranium are lower 
than the risk associated with background natural uranium, despite the EPCs for depleted uranium being 
higher than the background value for uranium.    
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As shown in Figure 5-17, additive risks between natural uranium background and depleted uranium at 
the Site do not exceed 1x10-4 at any of the EAs except A6 (AOI 7 & 11 - Industrial Area East) and EA 
B5 (AOI 1 Holding Basin), for which depleted uranium risks already exceed 1x10-4. This indicates that 
total Site risks for uranium (natural background and depleted at the Site) alone would not change the 
conclusions of the risk assessment. 
 
A review of the risk assessment results indicates that if risks for natural uranium at the background 
concentration (4 x10-5) were summed with the total risks calculated for each EA (Table 5-5 for 
residential land use), ELCR values for some EAs that presently do not exceed 1x10-4 would exceed 
1x10-4 (A5 – Sweepings Piles, subsurface soil; B1 – Area Around Cooling Pond and Landfill, surface 
soil, and B4 – Rt. 62 Outfall and Embayment Area, subsurface soil).  However, the incremental risk 
analysis would yield the same results as those presented in the HHRA (e.g., as presented in Table 5-10) 
because the risks associated with natural uranium at background would be subtracted from the total Site 
risk.  Therefore, this analysis indicates that if background uranium was treated as natural uranium in 
the HHRA, the conclusions of the HHRA would not change.  Overall, the assumption that all uranium 
in Site and background soil is present as depleted uranium does not have a bearing on the conclusions 
of the HHRA. 
 
Exposure Point Concentrations for Uranium in Soil at AOI 14 
 
The CSM for AOI 14 is that COPCs, notably depleted uranium, came to be located in surface soil via 
particulate emissions from the operating facility that were transported downwind and subsequently 
deposited on the ground surface.  This migration pathway suggests that depleted uranium would be 
located in surface soil, possibly at higher concentrations in very near surface soil (e.g., the top few 
inches from ground surface).  In accordance with USEPA guidance (USEPA, 1995), the surface soil 
sampling interval used for the RI was 0 – 1 ft bgs.  Soil samples were collected by removing leaf litter 
and detritus, hand excavating a small (e.g., 6 inch diameter) area of soil to a depth of 1 foot, placing 
the excavated soil in a bowl and mixing it, then removing an aliquot of the homogenized soil for 
submittal to the laboratory for analysis.  If a constituent was present at higher concentrations in very 
near surface soil than in deeper surface soil (e.g., 9 to 12 inches in depth), then homogenizing the soil 
over a one foot depth could result reporting of lower concentrations than may be present in the very 
near surface portion of the one-foot interval.  USEPA considers concentration data reported for soil 
samples homogenized over the one-foot depth interval to be representative of the concentrations to 
which receptor populations that contact surface soil would be potentially exposed. 

However, even if it was assumed that all of the depleted uranium reported in the 0 – 1 ft bgs soil 
samples collected at AOI 14 was confined to the upper two inches of soil, and that exposure to surface 
soil only occurred at the top two inches of soil, conclusions of the HHRA would not be changed.  This 
may be demonstrated by taking the surface soil EPCs for uranium calculated in the HHRA and 
multiplying them by a ratio of 12 inches / 2 inches (i.e., by a factor of 6), which mathematically forces 
the assumption that all uranium reported in the 0 – 1 ft bgs surface soil sample is present in the top two 
inches of soil.  The resulting ELCR and HI values for uranium in the AOI 14 EAs would be six times 
higher than those presented in the HHRA.  As shown below, HI values for uranium remain below one 
and ELCR values remain within the USEPA cancer risk range. 
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Exposure Area Hazard Index Excess Lifetime Cancer Risk 
HHRA Re-Calculated HHRA Re-calculated 

A1 – AOI 14 West 0.02 0.12 1x10-6 6x10-6 
A2 – AOI 14 South 0.1 0.6 4x10-6 2x10-5 
A3 – AOI 14 East 0.02 0.12 1x10-6 6x10-6 
A8 – AOI 14 Off-Property 0.02 0.12 9x10-7 5x10-6 
Information presented is based on future residential land use. 
 

The CSM for other EAs at the Site, including EA A4 (AOI 14  - North) indicates that constituents were 
released through other mechanisms, such as spills and leaks, direct disposal, and infiltration or 
leaching, which would not be expected to result in a steep concentration gradient within the vertical 
profile of surface soil.  Therefore, this uncertainty analysis was not performed for other EAs. 
 

Cumulative Receptor Risks for EA SW/SD-2 (Sphagnum Bog Southwest Corner) and EA A4 or B1 
 

The cumulative receptor residential target organ HI values for SW/SD-2 and EA B1 (Soils Around 
Cooling Pond and Landfill) exceed 1 for immunological effects related to PCBs.  Similarly, the 
cumulative receptor recreational target organ HI values for SW/SD-2 and EA A4 (AOI 14 - North) 
exceed 1 for effects related to PCBs.  However, the exposure scenarios used for each of these EAs 
includes parameters for incidental ingestion of soil that are based on total daily soil ingestion rates, and 
the soil ingestion rates were used to evaluate incidental ingestion of sediment as well (because ingestion 
rates for sediment have not been published by USEPA).  Therefore, by summing ingestion risks for 
these EAs together, soil/sediment incidental ingestion is double-counted; the effective ingestion rate for 
a young child is 400 mg/day versus the 200 mg/day total daily intake RME parameter value.   
 

If risks were apportioned such that the combined ingestion rate for soil and sediment was equal to the 
default total ingestion rate (200 mg/day for children) the HI values for PCBs at these EAs would be as 
shown below: 
 

 Child Resident – Cumulative HI Values for Immunological Effects (PCBs) 
 Ingestion HQ Dermal HQ Cumulative HI 
 SW/SD-2 B1 Total SW/SD-2 B1 Total 
Un-apportioned 0.8 0.6 1.4 0.3 0.2 0.5 2 
Apportioned 0.4 [a] 0.5 [b] 0.9 0.3 0.2 0.5 1 
 

Child Recreational Visitor – Cumulative HI Values for Immunological Effects (PCBs) 
 Ingestion HQ Dermal HQ Cumulative HI 
 SW/SD-2 A4 Total SW/SD-2 A4 Total 
Un-apportioned 0.8 0.6 1.4 0.3 0.2 0.5 2 
Apportioned 0.4 [a] 0.5 [b] 0.9 0.3 0.2 0.5 1 
Un-apportioned:  Risks as presented in HHRA (assumes double-counting ingestion risks on days when exposure to 
both soil and sediment occur) 
Apportioned:  Calculated by apportioning ingestion risks such that one-half of the daily exposure to soil and one-
half of the daily exposure to sediment occurs on the days when both soil and sediment exposures are assumed to 
occur.  

[a] – One half of daily ingestion of soil/sediment is sediment on days when exposure to both soil and 
sediment occurs (calculated as:  (un-apportioned HI for sediment) x (50%)) 
[b] – One half of daily ingestion of soil/sediment is soil on days when exposure to both soil and sediment 
occurs (calculated as: (un-apportioned HI for soil) x (161 days/yr – 26 days/yr) / (161 days/yr)) 
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As shown in the table above, when risks are apportioned to eliminate double-counting of ingestion risks 
on days when exposure to both soil and sediment occurs, the cumulative HI values do not exceed 1.  
The fact that sediment at the Sphagnum Bog is submerged suggests that it is unlikely that any incidental 
ingestion exposures would actually occur.  Consequently, a more realistic approach to evaluating 
cumulative risks would be to assume that little to no sediment ingestion exposures occur at the bog, 
which would result in risk estimates that are lower than those presented in this analysis. 
 
Basis of Toxicity Values for Key Risk Contributors 
 
Key contributors to risks include PCBs, arsenic, uranium, and thorium.  Arsenic and thorium were 
demonstrated to be associated with background conditions, leaving PCBs and uranium as the primary 
Site-related risk contributors.  The basis of toxicity values for these two chemicals of concern are 
discussed below. 
 
 PCBs.  The CSF is based on findings from a laboratory bioassay which used rats fed with diets 

containing diets with 25, 50, or 100 ppm Aroclor 1260 or 1254; 50 or 100 ppm Aroclor 1242; 
or 50, 100, or 200 ppm Aroclor 1016, over a period of 52 to 104 weeks (equivalent to 
approximately one-half a lifetime and a full lifetime for a rat).  Statistically significant, dose-
related increases in various types of liver tumors were identified.  Human epidemiology studies 
were not used as the basis for the CSF because no such studies have identified a dose-response 
relationship between exposure to PCBs and carcinogenic effects.  The CSF is converted to a 
unit risk for the purposes of evaluating carcinogenic risks associated with inhalation exposures. 
 

 The RfD that was used for PCBs is based on the RfD developed for Aroclor 1254 because and 
RfD has not been developed for Aroclor 1260.  The RfD for Arolcor 1254 is based on a 
laboratory bioassay which used monkeys fed gelatin capsules containing Aroclor 1254 in a 
glycerol/corn oil vehicle daily at dosages of 0, 5, 20, 40 or 80 ug/kg-day for more than 5 
years.  Monkeys that ingested 0.005 - 0.08 mg/kg-day doses of Aroclor 1254 showed ocular 
exudate, prominence and inflammation of the Meibomian glands, distortion in nail bed 
formation, and immunological deficiencies. These changes were seen at the lowest dose tested, 
0.005 mg/kg-day, and a dose-dependent response was demonstrated.  The RfD was derived 
using the LOAEL dose of 0.005 mg/kg/day with a 300-fold uncertainty factor that accounted 
for sensitive individuals, extrapolation of animal data to humans, and extrapolation of a 
LOAEL to a NOAEL.  No RfC is available for PCBs. 
 

 Uranium.  The CSF for uranium is based on human epidemiological data derived from 
populations that were studied following atomic bomb detonations in Japan at the conclusion of 
World War II, which correlated cancer incidences to radiation doses received.   
 

The RfD for uranium is based on a laboratory bioassay which used rats administered drinking water 
with soluble uranium nitrate at various concentration levels.  A LOAEL of 0.06 mg/kg/day was 
derived, based on toxicity to the kidney (proteinurea).  The RfD was derived using the LOAEL dose of 
0.06 mg/kg/day with a 100-fold uncertainty factor that accounted for sensitive individuals, extrapolation 
of animal data to humans, and extrapolation of a LOAEL to a NOAEL. 

 
Representativeness of Soil Data for Old Landfill (AOI 3) 
 
Soil samples collected during the RI from the Old Landfill were used in the HHRA; the Old Landfill 
was included as part of exposure area B1.  However, for safety reasons, soil sampling at the Old 
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Landfill avoided metallic anomalies that were identified in ground penetrating radar scans.  Therefore, 
if there is contamination associated with metallic anomalies, it is possible that soil samples collected 
from the Old Landfill did not characterize the highest levels of contamination.  The Old Landfill will be 
included in the Feasibility Study because the metallic anomalies require removal.  Once the metallic 
anomalies have been removed, soil samples will be collected from the adjacent soils and analyzed for 
the parameters evaluated in the RI.  Soil data will be evaluated to determine if additional soil removal 
will be required.  Therefore, although it is possible that the HHRA underestimates risk for EA B1 if 
elevated COPC concentrations are present near metallic anomalies in soil at the Old Landfill, the FS 
will provide a mechanism to address potential risks if elevated COPC concentrations are identified in 
soil during remedial activities.   
 
COPCs Lacking Dose-Response Values 
 
Dose-response values are published in sources approved by USEPA for the majority of COPCs 
evaluated in the HHRA.  However, for some COPCs, dose-response values are either not published for 
one exposure route or toxicity endpoint, or are not published for any exposure routes or toxicity 
endpoints.  In both cases, lack of dose-response values can result in underestimation of risks.   
 
No toxicity values are published for sulfate, titanium, tungsten, and zirconium, and only a screening 
oral RfD value is published for thallium.  Sulfate was only retained as a COPC in groundwater, where 
it was detected at concentrations up to approximately four-times greater than the secondary MCL.  The 
secondary MCL is established as an aesthetic threshold and is protective for any potential health effects.  
Since other COPCs in groundwater are associated with risks in excess of USEPA’s risk management 
criteria, any potential additive risks from sulfate would be inconsequential and would not change the 
conclusions of the HHRA or the alternatives evaluated in the FS.   
 
Thallium, titanium, tungsten, and zirconium were selected as COPCs in soil, sediment, groundwater, 
and some surface water exposure areas.  Table 5-18 shows a comparison of EPCs in surface soil and 
sediment among exposure areas.  As indicated in Table 5-18 EPCs for each of these COPCs are 
generally consistent among exposure areas, suggesting that no Site-related releases of these COPCs 
have occurred in the majority of exposure areas.  Exceptions include EA B5 and EA SW/SD-2 (Bog 
southwest corner) where EPCs for tungsten and/or zirconium are elevated with respect to the other 
areas of the Site.  At EA B5, risks associated with uranium necessitate a response action, so any 
additive risks from these COPCs would not change the conclusions of the HHRA.   
  
USEPA publishes a screening RfD for thallium, which should not be used for quantitative risk 
assessment, but can be used for establishing screening values; the RfD was used by USEPA to derive 
the EPA RSL (USEPA, 2012a).  A review of thallium EPCs in soil and sediment indicates that all 
EPCs are below the RSL value of 0.78 mg/kg, indicating that risks for thallium would be below a HQ 
of 1.  In groundwater, thallium was detected at concentrations greater than the tapwater RSL. However, 
any potential additive risks from thallium would be inconsequential compared to other COPCs in 
groundwater, and would not change the conclusions of the HHRA or the alternatives evaluated in the 
FS. 
 
As indicated in Appendix F-2, non-cancer inhalation RfC values are not published for several of the 
SVOC and inorganic COPCs or for PCBs.  However, dust inhalation is the only inhalation exposure 
routes applicable for these COPCs, and RfCs are published for metals that are recognized as potential 
inhalation exposure concerns (e.g., arsenic, beryllium, cobalt, manganese, nickel).  As indicated in the 
risk summary tables (Section 5 tables), HI values associated with dust inhalation, were negligible 
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compared to those associated with ingestion and dermal contact exposure routes.  Therefore, although 
lack of RfC values for some COPCs results in underestimation of risks, the conclusions of the HHRA 
are not affected by this uncertainty. 
 
Dermal Exposures to PAHs in Surface Water 
 
Carcinogenic PAHs were selected as COPCs for Cooling Pond surface water.  USEPA guidance 
indicates that risks associated with dermal exposure to these compounds in water should not be 
calculated because the high molecular weight and high octanol-water partition coefficient of these 
compounds causes them to not fit the model that USEPA uses to evaluate dermal absorption of COPCs 
from water (USEPA, 2004).  In summary, there is too much uncertainty associated with evaluation of 
dermal exposures to high molecular weight compounds in water to make the risk assessment results 
reliable.  Moreover, a review of the Cooling Pond surface water COPC table indicates that PAHs were 
only detected in one out of eight surface water samples.  Given the low frequency of detection and very 
low solubility of PAHs in water, it is possible that the presence of the PAHs in the Cooling Pond water 
sample is attributable to suspended solids entrained in the water; dermal exposure to compounds in 
water occurs only to compounds dissolved in the water, and not to compounds adsorbed to suspended 
solids. 
   
Potential Exposures to Soil Greater than 10 ft bgs 
 
USEPA guidance indicates that subsurface soil exposures are assessed using soil data from 1 to 10 ft 
bgs (USEPA, 1995).  This depth interval is based on the deepest depth that frost would reasonably 
extend to in all parts of New England, under the rationale that soil is typically excavated to the depth of 
frost penetration when constructing a foundation or installing a utility line.  However, EPA guidance 
notes that this value is a default, and can be modified based on actual depth of frost penetration, 
expected land use/zoning, type of building construction, depth to bedrock, and depth to water table 
(USEPA, 1995).  The depth of frost in Concord, MA would not reasonably extend deeper than 3 ft bgs, 
and there are no known re-development plans that would require excavation depths greater than 10 ft 
bgs.  Potential exposures to soil greater than 10 ft bgs have not been evaluated in the HHRA.  
However, as presented in the RI Report, soil contamination at the Site is generally confined to depths 
between ground surface and 10 ft bgs.  Contamination deeper than 10 ft bgs is primarily associated with 
uranium at the Holding Basin (AOI 1) and Drain Lines (AOI 11) areas.  COPC concentrations at the 
Drain Lines area decreases with depth, and uncontrolled excavation of deep subsurface soils beneath the 
Holding Basin is not a reasonable foreseeable land use.  Therefore, evaluation of risks for potential 
exposures to subsurface soils 1 to 10 ft bgs is protective for potential exposures to deeper subsurface 
soils.    
 
Dust Emission Modeling and Associated Exposures 
 
Two models were used to estimate dust emissions and subsequent EPCs in outdoor air.  One model 
(‘source model’) was used to estimate dust concentrations that could result from soil excavation and 
earth-moving activities, and the EPCs derived from that model are representative of the dust 
concentrations that could exist at the point of emission.  That model was used to evaluate potential dust 
inhalation exposures by construction workers.  The other model (‘down-wind model’) was used to 
estimate dust concentrations that could exist from ambient (normal) wind erosion of soil, and the EPCs 
derived from that model are representative of the concentrations that would exist immediately down-
wind of the source of dust emission.  That model was used to evaluate potential dust inhalation 
exposures to all other receptor populations,   
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Hypothetically, receptor populations other than construction workers could be exposed to dust 
generated during soil excavation activities.  Neighboring residents could be exposed to dust generated at 
the site during construction activities, but those concentrations would be represented by the ‘down-
wind’ model, which assumes that dust is created by wind blowing over un-vegetated soil.  In addition, 
such exposures would be short-term (i.e., only during soil excavation activities in support of re-
development).  If the site was under construction, e.g., being developed for residential use, only 
construction workers would be ‘on-site’ at the source of dust generation; residents would not be ‘on-
site’ and hence the ‘source model’ would not appropriately represent dust EPCs for down-wind 
residents.  Overall, the risks associated with dust inhalation are negligible compared to risks associated 
with other exposure routes (incidental soil ingestion and dermal contact). 
 
Residential Exposure Frequency 
 
The exposure frequency used to evaluate potential residential land use exposures to soil was derived as 
161 days per year for direct contact exposures and 186 days per year for indirect exposure to ionizing 
radiation.  These values were derived in consideration of the fact that the ground is frozen (and 
occasionally snow covered) from mid-December to mid-March, and the number of days in which 
measureable precipitation is recorded, as documented in Appendix E.  Specifically, it was assumed that 
outdoor exposures to soil would not occur on the 99 days per year (between mid-March and mid-
December) that more than 0.01 inches of rainfall is (on average) recorded.   
 
To evaluate the sensitivity of this parameter with respect to the conclusions of the HHRA, risks have 
been re-assessed by assuming that residential exposures to soil would occur on all days in which 
measureable precipitation occurs between mid-March and mid-December (260 days per year for direct 
contact, and 285 days per year for external exposures to radiation).  However, because an assumption 
of exposures on precipitation-days would apply to both Site and background exposure areas, only 
incremental risks (i.e., risks in excess of background) are evaluated.   
 
Table 5-19 presents the results of this analysis.  As indicated, under the assumption that outdoor 
exposures to soil occur on all days in which precipitation occurs during spring, summer, and fall 
months, conclusions of the HHRA do not change.  Specifically, for EAs in which incremental risks as 
calculated in the HHRA are within or below the EPA cancer risk range and HI values do not exceed 1, 
the same conclusions apply under the assumption that the residential exposure frequency increases.  For 
EAs in which incremental risks as calculated in the HHRA exceed the EPA cancer risk range and/or HI 
values exceed 1, incremental risks that account for a higher residential exposure frequency also exceed 
the risk limits.      
 
UCL Statistic Selected as Basis of EPCs 
 
The ProUCL software provides recommended UCL values for use as EPCs.  For some data sets, 
ProUCL provides more than one recommended UCL statistic.  In most cases, more than one UCL is 
recommended only when there are non-detects in the data set and one of the recommended UCL values 
is based on a bootstrap calculation method.  Bootstrap methods are associated with more uncertainty 
and were therefore not selected as the UCL statistic to use as the basis of the EPC when ProUCL also 
recommended other statistics for use as UCL values.   
 
Generally, UCL values based on the bootstrap method are greater than UCL values based on other 
statistics; bootstrap values can be negligible to as much as three times greater than results obtained by 
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other methods.  With respect to implications on the results and conclusions of the HHRA, the 
uncertainties associated with the UCL statistic chosen as the basis of the EPC are only relevant for the 
significant contributors to risks at EAs where risks are near the EPA risk management thresholds.  
Moreover, since the bootstrap method is only applicable to data sets with non-detects, the principal 
risk-contributing inorganics (arsenic, thorium, and uranium, which were generally detected in all 
samples) are not affected by this uncertainty.  Therefore, this uncertainty was evaluated by reviewing 
the UCL statistics for PAH compounds and PCBs at EAs A7, B1, B3, B4, and SW/SD-2 to determine 
whether selection of an alternative UCL value would have a bearing on the conclusions of the HHRA.  
Among these COPCs and EAs, only PAHs at EA A7 (Industrial Area - West) exhibited more than a 
negligible difference between UCL statistics when more than one statistic was recommended by 
ProUCL.  At EA A7, for PAHs in both surface and subsurface soil, the UCLs based on bootstrap 
methods were approximately three-times greater than the UCLs based on other methods.   If EPCs 
based on the higher of the recommended UCL values had been used, cancer risks for PAHs would 
increase from 8x10-6 to approximately 2x10-5, and total risks would still remain within the USEPA 
cancer risk range of 1x10-6 to 1x10-4.  Therefore, selection of the UCL statistic as the basis of the EPC 
does not impart an uncertainty that would change the conclusions of the HHRA. 
 
Recreational Land Use Exposure Frequency 
 
The exposure frequency value used to evaluate recreational land use was 80 days per year.  This 
parameter value was selected such that the recreational land use exposure scenario was also protective 
for abutting residents who may use the Site for recreational activities.  A more realistic exposure 
frequency parameter for passive recreational land use would be on the order of 25 days per year, 
derived from survey data concerning trail and greenway use13, and from U.S. Census data pertaining to 
wildlife-associated recreation14.  In summary: 

 A 1998 survey of 2025 North Carolina residents indicated that 32% of the surveyed population 
used trails (both surfaced and un-surfaced) within the past 12 months.  Of these trail users, the 
majority used trails for pleasure walking (70% of users) and hiking (50% of users).  However, 
the frequency of walking for pleasure was at least three times greater than the frequency of any 
other trail use activity.  The survey data for trail users who walk for pleasure indicate that 
approximately 80% of individuals use trails fewer than 25 times per year (frequency rates 
greater than 25 times per year were reported only as “>25”, and were not further segregated).  
Based on this information, an exposure frequency of 25 days per year is selected. 
 

 The U.S. Department of the Interior used 2000 U.S. Census data to identify trends in fishing, 
hunting, and wildlife-associated recreation.  The wildlife-associated recreation was divided into 
non-residential (away from home) activities and residential (around or within 1 mile of the 
home).  Activities included closely observing birds (i.e., bird watching), photographing 
wildlife, feeding birds or wildlife, maintaining areas or plantings to benefit wildlife, and 
visiting public parks for the purpose of observing wildlife.  The statistical evaluations for the 
census population in Massachusetts indicated that 30% of the population engages in wildlife 
watching activities around the home.  Of the population that participates in these activities, 72% 
visit public parks 10 or fewer days per year and 28% visit public parks on 11 or more days of 
the year, and 76% photograph wildlife 10 or fewer days of the year while 24% photograph 
wildlife 11 or more days of the year.  Statistics for wildlife watching indicate that 72% the 

                                              
13 Moore, R.L. et al., 1999.  1998 North Carolina Statewide Trail and Greenway Survey.  Submitted to The North Carolina 
Department of Natural Resources, Division of Parks and Recreation.  www.ncsparks.net/trails/ 
14 U.S. Fish and Wildlife Service, 2001.  2001 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation.  
Massachusetts.  FHW/01-MA-Rev.  Revised March 2003.   
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population that participates in these activities engages in wildlife watching up to 200 days per 
year.  However, wildlife watching activities around the home can, and likely do, include 
watching from indoors (e.g., identifying bird species at a window feeder) and, therefore, do not 
accurately reflect outdoor exposure frequencies.  For comparison, the average number of days 
per year spent wildlife-watching away from home by participants in these activities is 27.  
Collectively, the U.S. Census data support an exposure frequency of 25 days per year for 
passive recreational use. 

 
Use of this exposure frequency parameter to characterize passive recreational use of the Site would 
result in a 3-fold reduction in the reported risks.  However, the HI values as some EAs, notably EA A5 
and B2, would still exceed a value of 1.  Consequently, this uncertainty does not have a large bearing 
on the conclusions of the risk assessment. 
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6. HHRA SUMMARY AND CONCLUSIONS 
 
 
The Human Health Risk Assessment (HHRA) characterized cancer and non-cancer risks associated with 
potential exposures to soil, surface water, sediment, and groundwater under current open space and 
possible future residential, passive recreational, and commercial/industrial land uses.  The results of the 
HHRA are summarized in Tables 6-1 and 6-2. 
 
Under current land use conditions, it is concluded that access to open space (unfenced) areas of the 
Site, as presently configured, would not pose risks in excess of United States Environmental Protection 
Agency (USEPA) risk thresholds.  Specifically, excess lifetime cancer risk is within the National 
Contingency Plan (NCP) cancer risk range of 10-6 to 10-4 and the non-cancer hazard index (HI) values 
do not exceed 1 (Table 6-1).  These findings apply to children and adults (abutting residents, passive 
recreational visitors, children attending the adjacent day camp) who may access soil, and surface water, 
and sediment at unfenced portions of the Site, including portions of the Sphagnum Bog, the NE 
Wetland Area, Rt. 62 Outfall Area, and the Assabet River and associated Embayment Area. 
 
Under current land use conditions, it is concluded that access to restricted (fenced) portions of the Site 
by trespassers would be associated with risks in excess of the USEPA risk thresholds.  This evaluation 
assumed contact by older children/adolescents with unpaved soils within fenced areas in the vicinity of 
the Cooling Pond, Holding Basin, and areas behind (to the east) of the facility buildings, as well as 
contact with surface water and sediment within fenced areas around the Sphagnum Bog and Cooling 
Pond.  The HI for this scenario is greater than 1 due to assumed contact with polychlorinated biphenyls 
(PCBs) in Cooling Pond sediment.  The HI values for all other media are below 1, and the cancer risk 
for all media is within the NCP cancer risk range of 10-6 to 10-4 (Table 6-1).   
 
Future use of the Site is not yet determined.  Therefore, the HHRA evaluated risks for three different 
future land uses: residential, passive recreational, and commercial/industrial.  To evaluate risks, the 
Site was segregated into separate exposure areas (EAs) based principally on contamination profile and 
physical characteristics of the land.  Risks were characterized for a total of thirteen soil EAs, five 
surface water/sediment EAs, and six groundwater EAs. 
 
The HHRA assumed that under future residential land use conditions children and adults would live at 
the Site and contact soil, surface water, and sediment during outdoor play and activities.  For future 
residential land use, the conclusions of the risk assessment are that risks are above USEPA risk 
thresholds for EAs A4 (AOI 14 – North, surface soil), A5 (Sweepings Piles, surface and subsurface 
soil), A6 (Industrial Area – East, surface and subsurface soil), B2 (AOI 2 and 4 Soils at Cooling Pond, 
surface and subsurface soil), B4 (Rt. 62 Outfall, surface soil), B5 (AOI 1 Holding Basin, surface and 
subsurface soil), and SW/SD-3 (Cooling Pond, sediment).  Figure 6-1 shows the locations of these 
EAs.  For these EAs, non-cancer risks are above a HI of 1 and/or cancer risks exceed the upper bound 
of NCP risk range (10-4).   The HI values above 1 at these EAs are due to PCBs and/or uranium.  The 
principal contributors to the cancer risks are thorium, arsenic, PCBs, uranium, and polynuclear 
aromatic hydrocarbons (PAHs).  Cancer risks are within the NCP risk range of 10-6 to 10-4 and HI 
values do not exceed 1 for all other EAs, as shown in Figure 6-1. 
 
Future residential use of the Site could also include use of the groundwater as a source of potable water 
or as a source of vapors to indoor air.  The HHRA assumed that in the future, children and adults 
would use groundwater from the overburden or bedrock aquifers at the Site as their only source of 
household water.  Under these conditions, it concluded that cancer risks exceed the upper bound of the 
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NCP risk range (10-4) and HI values are above 1 at all groundwater EAs (Table 6-2).  Principal 
contributors to the cancer risks are depleted uranium (on-property overburden plume), uranium 
exhibiting a natural signature (all other EAs), arsenic,  trichloroethene, vinyl chloride, and 1,4-dioxane.  
Principal contributors to non-cancer risks include uranium, arsenic, trichloroethene, nitrate/nitrite, and 
other metals such as chromium, cobalt, iron, manganese, and molybdenum.  Risks associated with 
arsenic in two of the three bedrock groundwater EAs appear to be a background condition.  However, 
even with background arsenic excluded from the total risk estimates, risks exceed the USEPA risk 
thresholds.  Risks associated with potential migration of vapors to indoor air under future land use 
conditions were not quantified.  However, since this exposure pathway could exist in the future if the 
Site is re-developed, a response action to address the vapor intrusion exposure pathway will be 
identified in the Feasibility Study (FS). 
 
For the passive recreational land use evaluation, the HHRA assumed that children and adults would use 
the Site for passive recreation, either as recreational visitors or abutting residents.  The evaluation 
assumed that contact with soil, surface water, and sediment would occur.    The conclusions of the risk 
assessment for future recreational land use are that cancer risks are within the NCP risk range of 10-6 to 
10-4 for all EAs, but that non-cancer HI values are above 1 at EAs A5 (Sweepings Piles, surface and 
subsurface soil), A6 (Industrial Area – East, surface and subsurface soil), B2 (AOI 2 and 4 Soils at 
Cooling Pond, surface and subsurface soil), B5 (AOI 1 Holding Basin, surface and subsurface soil), 
and SW/SD-3 (Cooling Pond, sediment) (Table 6-2).   Figure 6-2 shows the locations of these EAs.  
The HI values above 1 at these EAs are due to PCBs and/or uranium.  Cancer risk are within the NCP 
risk range of 10-6 to 10-4 and HI values do not exceed 1 for all other EAs, as shown in Figure 6-2. 
 
The HHRA also evaluated cumulative receptor risks associated with possible exposures to multiple 
media, including soil, surface water/sediment, and groundwater.  The conclusions of that evaluation are 
that cumulative receptor multi-media risks generally do not exceed risk limits when none of the 
individual EAs or media included in the cumulative risk summary have risks that exceed risk limits.  
There are only two exceptions to this:  1) the combination of risks for surface water and sediment at 
SW/SD-2 (Sphagnum Bog, southwest corner) and exposure area B1 (Soils Around Cooling Water 
Recharge Pond and Landfill) for residential use, and 2) the combination of exposure area A4 (AOI 14 – 
North) and SW/SD-2 for passive recreational use.  For these cumulative risk scenarios, additive risks 
for PCBs among the exposure areas result in HI values that exceed 1.   
 
The HHRA assumed that future use of the Site for commercial/industrial purposes could involve either 
indoor work (e.g., office employees) or outdoor work (e.g., workers at a landscape supply depot).  The 
HHRA concludes that future commercial/industrial use that involves either indoor or outdoor work 
would not pose risk in excess of the USEPA risk thresholds at any of the EAs except A6 (Industrial 
Area – East).  Specifically, cancer risks exceed the upper bound of the NCP risk range (10-4) for the 
outdoor worker at EA A6 (surface soil) due primarily to uranium and thorium, but are within the NCP 
risk range of 10-6 to 10-4 all other EAs (Table 6-2).  Non-cancer HI values do not exceed 1 at any of the 
EAs.  Figure 6-3 provides a summary of the HHRA results.    
 
Finally, any re-development of the Site could necessitate excavation and construction work.  A 
construction worker scenario was evaluated to characterize high intensity, short term exposure to soils, 
such as those that could be associated with earthwork. The HHRA concludes that risks for future 
construction work that involves excavation of soils are in excess of USEPA risk thresholds at three of 
the EAs.  Specifically, the HI values for surface soil at EA A5 (Sweepings Piles) and surface and 
subsurface soil at EA A6 (Industrial Area – East) and EA B2 (AOI 2 and 4 Soils at Cooling Pond) 
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exceed 1, due to PCBs.  Cancer risk values do not exceed the NCP risk range at any of the EAs    
(Table 6-2). 
 
The results of the risk assessment are used by USEPA to make response action decisions in accordance 
with the NCP15 and associated USEPA guidance16.  Accordingly, the following criteria are used by 
USEPA to make response action decisions based on the results of the HHRA: 
 
 A response action is not warranted when cancer risks are 10-6 or lower, and HI values are 1 or 

less; 
 A response action is warranted when cancer risks are greater than 10-4 or HI values are greater 

than 1; 
 A response action is generally not warranted when cancer risks are between 10-6 and 10-4; 

however, such decisions are at the discretion of USEPA and are to be made based on site-
specific considerations. 

 
For each of the future land uses evaluated, one or more EAs is associated with cancer risks that exceed 
10-4 and/or hazard index values that exceed 1.  As shown in Figures 6-1 through 6-3, the remaining 
EAs are generally associated with cancer risks that are within the NCP risk range of 10-6 and 10-4.  
There is only one EA (SW/SD-5 – Assabet River) that is associated with cancer risks that are 10-6 or 
less.    
 
One of the Site-specific considerations that is taken into account in deciding if response actions are 
warranted for EAs with risks that are within the NCP risk range, is determining whether the risks are 
related to activities that occurred at the Site, or are related to natural or anthropogenic background 
conditions.  Response actions are generally not required to address risks that are associated with 
ambient background conditions17.  This is particularly the case when total site risks are contributed by 
naturally occurring constituents which are not related to releases at the site.   
 
The HHRA showed that two of the most substantial contributors to cancer risks in soil are arsenic and 
thorium.   However, the HHRA concluded that arsenic and thorium concentrations in soil at the Site are 
consistent with local background concentrations. Consequently, the risks calculated in the HHRA for 
arsenic and thorium in soil are a reflection of the risks associated with ambient background conditions, 
and not a representation of risks associated with Site-related contamination.  The HHRA included an 
incremental risk analysis which identified the differences between risk for exposure to Site soil 
concentrations and risks for exposure to background levels.   
 
The conclusions of the incremental risk analysis for the residential, passive recreational, and 
commercial/industrial future land use evaluations are that the majority of EAs that had total risks within 
the NCP risk range (as shown in Figures 6-1 through 6-3), have incremental cancer risks that do not 
exceed 10-6 (Figures 6-4 through 6-6).  In addition, incremental cancer risk for future residential land 
use at EA B4 (Rt. 62 Outfall and Embayment Area) and for future commercial/industrial land use at 
EA A6 (Industrial Area – East) are also reduced to be within the NCP risk range. 
 

                                              
15 “Code of Federal Regulations, Title 40, Part 300, National Oil and Hazardous Substances Pollution Contingency 
Plan”; Federal Register; March 8, 1990 
16 “Role of the Baseline Risk Assessment in Superfund Remedy Decisions”; Office of Emergency and Remedial 
Response; OSWER 9355.0-30.  April 22, 1990 
17 “Role of Background in the CERCLA Cleanup Program”; Office of Solid Waste and Emergency Response/Office 
of Solid Waste and Remedial Response; OSWER 9285.6-07P; April 26, 2002 
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Other factors that USEPA may consider in determining whether response actions are warranted for EAs 
with cancer risks that are within the NCP risk range include uncertainties in the risk assessment, 
magnitude and contributors to risks, and likelihood of land use upon which the risks are based.  For 
example, at EA B4 (Rt. 62 Outfall and Embayment Area), the incremental cancer risks for future 
residential and passive recreational uses are contributed by PAHs.  However, the source of PAHs in 
soil at that area is likely attributable to storm water runoff from Rt. 62, and not from activities at the 
Site.  In addition, given that EA B4 is located in the Assabet River floodplain, it is less likely that this 
area would be used for residential development in the future.  With respect to uncertainties in the risk 
assessment, the HHRA concluded that the uncertainties specific to this risk assessment are unlikely to 
have any substantial effect on the overall results or conclusions.   
 
In conclusion, the HHRA demonstrates that cancer and non-cancer risks for current and possible future 
land use conditions at the Site exceed the upper limit of NCP risk range (10-4) and/or a non-cancer HI 
value of 1 at the following EAs: 
 
Current Land Use 

 Sediment in the Cooling Pond due to non-cancer risk 
 
Future Residential Land Use 

 Surface soil at A4 (AOI 14 – North) due to non-cancer risk, 
 Surface and subsurface soil at A5 (Sweepings Piles) due to cancer and non-cancer risk 
 Surface and subsurface soil at A6 (Industrial Area – East) due to cancer and non-cancer risk 
 Surface and subsurface soil at B2 (AOI 2 and 4 Soils at Cooling Pond) due to cancer and non-

cancer risk 
 Surface soil at EA B4 (Rt. 62 Outfall and Embayment Area) due to cancer risk 
 Surface and subsurface soil at B5 (AOI 1 Holding Basin) due to cancer and non-cancer risk 
 Sediment at SW/SD-3 (Cooling Pond) due to non-cancer risk 
 Groundwater at all groundwater EAs due to cancer and non-cancer risks  
 
Future Passive Recreational Land Use 

 Surface and subsurface soil at A5 (Sweepings Piles) due to non-cancer risk. 
 Surface and subsurface soil at A6 (Industrial Area – East) due to non-cancer risk 
 Surface and subsurface soil at B2 (AOI 2 and 4 Soils at Cooling Pond) due to non-cancer risk 
 Surface and subsurface soil at B5 (AOI 1 - Holding Basin) due to non-cancer risk 
 Sediment at SW/SD-3 (Cooling Pond) due to non-cancer risk 
 
Future Commercial/Industrial Land Use 
 Surface soil at A6 (Industrial Area – East) due to cancer risk 
 
Finally, future construction worker non-cancer HI values associated with EAs A5 (Sweepings Piles), 
EA A6 (Industrial Area – East), and B2 (AOI 2 and 4 Soils at Cooling Pond) exceed 1. 
 
For all other exposure areas, HI values do not exceed 1 and cancer risks are within the NCP risk range 
of 10-6 to 10-4 for all current and future land uses evaluated.   
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Based on the results of the HHRA for the current and future land use scenarios identified above, the 
EAs in which risks exceed the upper limit of the NCP risk range (10-4) are: 
 
 A5 (Sweepings Piles, surface soil), due primarily to thorium, arsenic, uranium, and PCBs 
 A6 (Industrial Area – East, surface and subsurface soil), due primarily to uranium, thorium, 

PAHs, arsenic, and PCBs 
 B2 (AOI 2 and 4 Soils at Cooling Pond, surface and subsurface soil) due primarily to thorium, 

arsenic, PCBs, uranium, and PAHs 
 B4 (Rt. 62 Outfall and Embayment Area, surface soil), due primarily to thorium, PAHs, and 

arsenic  
 B5 (AOI 1 – Holding Basin), due primarily to thorium and uranium 
 All groundwater EAs, on-property and off-property, due to uranium and arsenic at all EAs, and 

trichloroethene, 1,4-dioxane, and/or vinyl chloride at one or more EAs 
 
When risks that exclude contribution from background conditions (primarily arsenic and thorium) are 
considered, it is concluded that: 
 
 EAs with total site risks that were greater than 10-4 have incremental risks that are within the 

NCP risk range of 10-6 to 10-4.  The sole exception to this is future residential land use at EA 
A6 (Industrial Area – East, surface and subsurface soil), where incremental cancer risks exceed 
10-4 due primarily to Site-related uranium. 

 Nearly all EAs with total site risks that were within the NCP risk range of 10-6 to 10-4 have 
incremental risks that do not exceed 10-6.    

 
Therefore, when incremental cancer risks are considered, the only EA with a cancer risk that exceeds 
the upper bound of the NCP risk range (10-4) is EA A6 (Industrial Area – East, surface and subsurface 
soil).   
 
Overall, the conclusions of the HHRA indicate that non-cancer HI values greater than 1 are the primary 
drivers for initiating response actions.  Based on the results of the HHRA for the current and future 
land use scenarios identified above, the EAs in which non-cancer HI values exceed the NCP threshold 
of an HI of 1 are: 
 
 A4 (AOI 14 – North, surface soil), due to PCBs 
 A5 (Sweepings Piles, surface and subsurface soil), due to PCBs 
 A6 (Industrial Area – East, surface and subsurface soil), due to uranium and PCBs 
 B2 (AOI 2 and 4 Soils at Cooling Pond, surface and subsurface soil), due to PCBs 
 B5 (AOI 1 -  Holding Basin, surface and subsurface soil), due to uranium 
 SW/SD-3 (Cooling Pond, sediment), due to PCBs 
 All groundwater EAs, on-property and off-property, due to uranium, arsenic, trichloroethene, 

1,4-dioxane, vinyl chloride, and other metals (e.g., cobalt, molybdenum, nitriate/nitrite) 
 
The EAs identified above must be carried forward into the FS for evaluation of response actions that 
could mitigate the potential risks. In addition to these EAs, two additional areas will be carried into the 
FS: 
 The AOI 3 (Old Landfill) portion of EA B1 due to the presence of metallic anomalies within the 

subsurface soil.  
 The area identified as a potential future vapor intrusion exposure pathway shown on Figure 3-4.  
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For each of these EAs, chemicals of concern (COCs), are identified as the chemicals that contribute 
most substantially to the risks.  Per USEPA guidance, COCs are identified as:  
 
 chemicals that contribute cancer risks greater than 1x10-6 for EAs in which total cancer risks 

exceed 1x10-4, and  
 chemicals with HI values greater than 1 for EAs in which total HI values exceed 1.   

 
COCs are listed in Table 6-3 and are identified in Appendix M.  Preliminary remediation goals are 
developed in the FS for the COCs listed in Table 6-3. 
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Table ES-1
Risk Assessment Summary - Total Site Risks - Current Land Use

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
Current 1 Current 2 Current 3 Current 4 Current 6

Abutting Resident
SOIL EXPOSURE AREAS
Surface Soil 1E-05 0.3 2E-05 1 -- -- 5E-05 0.3 -- --
Subsurface Soil -- -- -- -- -- -- 2E-05 0.4 -- --

SURFACE WATER/SEDIMENT EXPOSURE AREAS
Current 1 - (Bog) Surface Water and Sediment 1E-06 0.1 1E-06 0.1 -- -- -- -- -- --
Current 3 - (NE Wetland) Surface Water and Sediment -- -- -- -- 8E-06 0.06 -- -- -- --
Current 4 - (Embayment) Surface Water and Sediment -- -- -- -- -- -- 3E-06 0.3 -- --
Current 5 - (Assabet River) Surface Water (Assabet River) -- -- -- -- -- -- 3E-08 0.002 -- --

Trespasser
SOIL EXPOSURE AREAS
Surface Soil -- -- -- -- -- -- -- -- 3E-06 0.3

SURFACE WATER/SEDIMENT EXPOSURE AREAS
Current 6 - (Bog) Surface Water and Sediment -- -- -- -- -- -- -- -- 2E-06 0.2
Current 6 - (Cooling Pond) Surface Water and Sediment -- -- -- -- -- -- -- -- 3E-05 4

-- - Not Applicable.
Excess lifetime cancer risk is equal to or lower than 1x10-6, hazard index value does not exceed 1
Excess lifetime cancer risk is within the range of 1x10-6 to 1x10-4

Excess lifetime cancer risk is greater than 1x10-4, hazard index value exceeds 1
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Table ES-2
Risk Assessment Summary - Total Site Risks - Future Land Use

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
Future A1 Future A2 Future A3 Future A4 Future A5 Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B4 Future B5 SW/SD Groundwater

Future Recreational Visitor / Abutting Resident
SOIL EXPOSURE AREAS
Surface Soil 1E-05 0.2 1E-05 0.4 2E-05 0.3 2E-05 1 4E-05 4 6E-05 5 2E-05 0.5 9E-06 0.3 3E-05 0.8 6E-05 8 1E-05 0.3 5E-05 0.3 3E-05 2
Subsurface Soil -- -- -- -- -- -- 1E-05 0.3 3E-05 3 6E-05 6 1E-05 0.3 -- -- 2E-05 0.6 4E-05 5 1E-05 0.5 2E-05 0.4 3E-05 2

SURFACE WATER/SEDIMENT EXPOSURE AREAS
SW/SD 1 - (Bog) Surface Water, Sediment and Peat 2E-06 0.1
SW/SD 2 - (Bog) Surface Water, Sediment and Peat 7E-06 1
SW/SD 3 - (Cooling Pond) Surface Water and Sediment 1E-04 23
SW/SD 4 - (NE Wetland) Surface Water and Sediment 8E-06 0.06
SW/SD 5 - (Assabet River) Surface Water (Assabet River) 3E-08 0.002

Future Resident
SOIL EXPOSURE AREAS
Surface Soil 9E-05 0.5 1E-04 0.7 1E-04 0.7 1E-04 3 2E-04 9 4E-04 10 1E-04 0.9 7E-05 0.6 1E-04 0.8 [a] 2E-04 15 9E-05 0.7 2E-04 0.6 2E-04 4
Subsurface Soil -- -- -- -- -- -- 1E-04 0.6 1E-04 5 3E-04 12 1E-04 0.7 -- -- 1E-04 1 2E-04 9 1E-04 1 1E-04 0.8 2E-04 4

GROUNDWATER EXPOSURE AREAS
On-Property Overburden Plume (potable use) 4E-03 948
On-Property Overburden Groundwater (potable use) 6E-04 24
On-Property Bedrock Plume (potable use) 8E-03 101
On-Property Bedrock Groundwater (potable use) 9E-04 14
Off-Property Overburden Groundwater (potable use) 3E-04 22
Off-Property Bedrock Groundwater (potable use) 9E-04 62

Future Indoor Commercial/Industrial Worker
SOIL EXPOSURE AREAS
Surface Soil 2E-05 0.03 2E-05 0.04 2E-05 0.03 2E-05 0.1 3E-05 0.4 1E-04 0.5 2E-05 0.05 2E-05 0.03 7E-06 0.08 2E-05 0.7 -- -- -- -- -- -- -- -- -- --
Subsurface Soil -- -- -- -- -- -- 2E-05 0.03 3E-05 0.2 7E-05 0.6 3E-05 0.04 -- -- 7E-06 0.06 1E-05 0.4 -- -- -- -- -- -- -- -- -- --

Future Outdoor Commercial/Industrial Worker
SOIL EXPOSURE AREAS
Surface Soil 4E-05 0.05 4E-05 0.08 4E-05 0.07 4E-05 0.4 7E-05 1 2E-04 1.1 4E-05 0.1 3E-05 0.06 7E-06 0.08 2E-05 0.7 -- -- -- -- -- -- -- -- -- --
Subsurface Soil -- -- -- -- -- -- 5E-05 0.07 6E-05 0.7 1E-04 1 [a] 5E-05 0.07 -- -- 7E-06 0.06 1E-05 0.4 -- -- -- -- -- -- -- -- -- --

Future Construction Worker
SOIL EXPOSURE AREAS
Surface Soil 3E-06 0.4 3E-06 0.5 3E-06 0.5 4E-06 0.9 6E-06 2 1E-05 2 3E-06 0.5 2E-06 1 4E-06 0.6 9E-06 4 3E-06 0.4 4E-06 0.4 7E-06 1 -- -- -- --
Subsurface Soil -- -- -- -- -- -- 3E-06 0.4 5E-06 1 1E-05 3 3E-06 0.4 -- -- 4E-06 0.5 7E-06 2 4E-06 0.6 4E-06 0.5 7E-06 1 -- -- -- --

-- - Not Applicable.
Excess lifetime cancer risk is equal to or lower than 1x10-6, hazard index value does not exceed 1
Excess lifetime cancer risk is within the range of 1x10-6 to 1x10-4

Excess lifetime cancer risk is greater than 1x10-4, hazard index value exceeds 1
[a] - Target organ-specific hazard index does not exceed a value of 1 (Appendix J)



Table ES-3
Comparison of Baseline and Incremental Risks

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

Residential Land Use
Baseline Risks Incremental Risks (Excluding Background As & Th)

No EAs No EAs
>1E-04 and HI > 1 7 A5 (ss), A6 (ss, sb), B2 (ss, sb), B5 (ss, sb) 2 A6 (ss, sb)
>1E-04 and HI < 1 1 B4 (ss) none
1E-04 – 1E-06 and HI >1 2 A4 (ss), A5 (sb) 6 A5 (ss, sb), B2 (ss, sb), B5 (ss, sb)
<1E-06 and HI >1 none 1 A4 (ss)

1E-04 – 1E-06 and HI <1 12
A1, A2, A3, A4 (sb), A7 (ss, sb), A8, B1 (ss, sb), B3 

(ss, sb), B4 (sb)
2 B1 (ss), B4 (ss)

<1E-06 and HI <1 none 11
A1, A2, A3, A4 (sb), A7 (ss, sb), A8, B1 (sb), B3 

(ss, sb), B4 (sb)

Recreational Land Use
Baseline Risks Incremental Risks (Excluding Background As & Th)

No EAs No EAs
>1E-04 and HI > 1 none none
>1E-04 and HI < 1 none none
1E-04 – 1E-06 and HI >1 8 A5 (ss, sb), A6 (ss, sb), B2 (ss, sb), B5 (ss, sb) 8 A5 (ss, sb), A6 (ss, sb), B2 (ss, sb), B5 (ss, sb)
<1E-06 and HI >1 none none

1E-04 – 1E-06 and HI <1 14
A1, A2, A3, A4 (ss, sb), A7 (ss, sb), A8, B1 (ss, sb), 

B3 (ss, sb), B4 (ss, sb)
3 A4 (ss), B1 (ss), B4 (ss)

<1E-06 and HI <1 none 11
A1, A2, A3, A4 (sb), A7 (ss, sb), A8, B1 (sb), B3 

(ss, sb), B4 (sb)

Commercial/industrial Land Use
Baseline Risks Incremental Risks (Excluding Background As & Th)

No EAs No EAs
>1E-04 and HI > 1 1 A6 (ss) none
>1E-04 and HI < 1 none none
1E-04 – 1E-06 and HI >1 none none
<1E-06 and HI >1 none none

1E-04 – 1E-06 and HI <1 15
A1, A2, A3, A4 (ss, sb), A5 (ss,sb), A6 (ss), A7 (ss, 

sb), A8, B1 (ss, sb), B2 (ss, sb) 
4 A5 (ss, sb), A6 (ss, sb)

<1E-06 and HI <1 none 12
A1, A2, A3, A4 (ss, sb), A7 (ss, sb), A8, B1 (ss, 

sb), B2 (ss, sb)

Note:  Exposure Areas B3, B4, and B5 were not evaluated for commercial/industrial land use receptors.



Table 2-1
Summary of Chemicals of Potential Concern

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Soil Surface Water Sediment Peat Groundwater

Surface
(0-1 ft bgs)

Shallow 
Subsurface
(1-10 ft bgs)

Sphagnum 
Bog 

Cooling 
Pond 

NE 
Wetland 

Assabet 
Embayment 

Assabet River and 
Downstream 

Sphagnum 
Bog 

Cooling 
Pond 

NE
 Wetland 

Assabet 
Embayment 

Assabet River and 
Downstream 

Sphagnum 
Bog Overburden Bedrock

Volatile Organics
75-34-3 1,1-Dichloroethane X X
75-35-4 1,1-Dichloroethene X X
107-06-2 1,2-Dichloroethane X
124-48-1 Chlorodibromomethane X
67-66-3 Chloroform X X
156-59-2 Cis-1,2-Dichloroethene X
1634-04-4 Methyl Tertbutyl Ether X
127-18-4 Tetrachloroethene X X
79-01-6 Trichloroethene X X X X
75-01-4 Vinyl chloride X X

Semivolatile Organics
123-91-1 1,4-Dioxane X X
56-55-3 Benzo(a)anthracene X X X X
50-32-8 Benzo(a)pyrene X X X X
205-99-2 Benzo(b)fluoranthene X X X X X
111-44-4 Bis(2-Chloroethyl)ether X
117-81-7 Bis(2-Ethylhexyl)phthalate X X
86-74-8 Carbazole X X X X
53-70-3 Dibenz(a,h)anthracene X
193-39-5 Indeno(1,2,3-cd)pyrene X X X
65794-96-9 m+p-Methylphenol X

PAHs
56-55-3 Benzo(a)anthracene X X X X X
50-32-8 Benzo(a)pyrene X X X X X X
205-99-2 Benzo(b)fluoranthene X X X X X
207-08-9 Benzo(k)fluoranthene X X X
53-70-3 Dibenz(a,h)anthracene X
193-39-5 Indeno(1,2,3-cd)pyrene X X X

PCBs
11097-69-1 Aroclor-1254 X X X X X X
11096-82-5 Aroclor-1260 X X X X X

Inorganics
7429-90-5 Aluminum X X T, D X X X X X T T, D
7440-36-0 Antimony X D D T T
7440-38-2 Arsenic X X T, D T D T, D X X X X X T, D T, D
7440-39-3 Barium D T T
7440-41-7 Beryllium X T, D X T
7440-43-9 Cadmium T, D T
7440-47-3 Chromium X X D T,D X X X X X T,D T,D
7440-48-4 Cobalt X X T, D T T, D T, D X X X X T,D T, D
7440-50-8 Copper X X T T X X T T
7439-89-6 Iron X X T T, D X X X X T,D T,D
7439-92-1 Lead X T T T, D
7439-96-5 Manganese X X T, D T, D T, D X X X T, D T, D
7439-97-6 Mercury X T, D X X
7439-98-7 Molybdenum T, D X T, D T, D
7440-02-0 Nickel T, D T T, D
7782-49-2 Selenium D
7631-86-9 Silica T T
7440-28-0 Thallium X X T, D D T T, D X X X X T
7440-29-1 Thorium X X X X X X X X T T, D
7440-32-6 Titanium X X T, D T T, D T T X X X X X T T, D
7440-33-7 Tungsten X X T, D D X X X X X T T, D
7440-61-1 Uranium X X T, D T, D X X X X X X T, D T, D
7440-62-2 Vanadium X X D X X T T
7440-66-6 Zinc T
7440-67-7 Zirconium X X T, D D T T, D X X X X X T T, D
16984-48-8 Fluoride X X
14797-55-8 Nitrate as N X X
14797-65-0 Nitrite as N X X
14808-79-8 Sulfate X X

EPH
HLA0108 C11-C22 Aromatics X X X X X X X
HLA0113 C9-C18 Aliphatics X

X - compound selected as a compound of potential concern
T - total  fraction selected as a compound of potential concern
D - dissolved fraction selected as a compound of potential concern

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ COPC 
Summary.xls, COC Page 1 of 1
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Table 3-1 
Summary of Current Land Use Exposure Setting and Potentially Exposed Populations 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

Area Exposure Setting Populations Activities Potential Exposure Media 
On-Property 
Fenced Areas at NMI 
property 

Industrial / Fenced 
open space 

Industrial workers Indoor work Surface soil – no outdoor work is known to occur 
in areas that are unpaved.  However, workers 
may walk on unpaved soil during breaks. 

Abutting residents Trespassing Surface soil exposure could occur if fencing is 
disregarded.  Bog surface water and sediment, 
and cooling pond surface water and sediment 
could be contacted if wading occurs. 

Regulatory  agency 
personnel 

Observation of RI/FS work None – regulators comply with RI/FS health and 
safety plan 

Environmental consultants 
and subcontractors 

Environmental sampling in 
support of RI 

None – hazardous waste site workers comply with 
RI/FS health and safety plan 

Unfenced Areas at 
NMI property 

Open space Abutting residents  Walking through woods/playing 
in woods, wading in bog 

Surface soil 
Bog surface water  
Bog sediment 
NE wetland surface water 
NE wetland sediment 

Attendees at camp Hiking through woods, wading in 
bog 

Surface soil  
Bog surface water  
Bog sediment 

Off-Property 
Town-owned land Open space Attendees at camp Hiking through woods Surface soil 
Rt. 62 outfall Highway storm 

water outfall / 
open space 

Highway workers Maintaining outfall Surface and subsurface soil 
Abutting residents / 
Recreational visitors 

Walking through woods Surface soil 

Assabet River 
floodplain 

Open space Abutting residents / 
Recreational visitors 

Walking through woods Surface soil  
Embayment area sediment  
Embayment area surface water 

Assabet River River / open 
space 

Abutting residents / 
Recreational visitors 

Recreational boating Surface water 

Offices/Residential 
space @ Rt. 62 

Commercial and 
residential 

Adult employees Indoor work Indoor air 
Residents Residence Indoor air
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Table 3-2 
Summary of Current Land Use Exposure Areas and Potentially Complete Pathways 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

Exposure Area Populations Exposure Pathways 
Exposure Medium Exposure Routes Potentially Complete? 

Incidental 
Ingestion 

Dermal 
Contact 

Dust 
Inhalation 

External 
Radiation 

Vapor 
Inhalation 

Current – 1 (Open 
Space Area) 

Abutting residents Surface soil Yes Yes Yes Yes No [3] 
Bog SW No [7] Yes N/A N/A [2] No [3] 
Bog SD Yes Yes No [1] N/A [2] No [5] 

Current – 2 (Open 
Space Area North) 

Abutting residents Surface soil Yes Yes Yes Yes No [3] 

Current – 3 (NE 
Wetland) 

Abutting residents NE wetland SW No [7] Yes N/A N/A [2] No [3] 
NE wetland SD Yes Yes No [1] Yes [6] No [3] 

Current – 4 (Rt. 62 
Outfall and 
Embayment Area) 

Abutting residents /  Surface soil Yes Yes Yes Yes No [3] 
Recreational visitors Embayment SW No [7] Yes N/A N/A [2] No [4] 

Embayment SD Yes Yes No [1] Yes [6] No [3] 
Current – 5 
(Assabet River) 

Abutting residents /  Assabet River SW Yes Yes N/A N/A [2] No [3] 
Recreational visitors Assabet River SD No No No [1] N/A [2] No [5] 

Current – 6 
(Fenced Area) 

Trespassers Unpaved surface soil Yes Yes Yes Yes No [3] 
Cooling Pond SW No [7] Yes N/A N/A [2] No [3] 
Cooling Pond SD Yes Yes No [1] N/A [2] No [3] 
Bog SW No [7] Yes N/A N/A [2] No [3] 
Bog SD Yes Yes No [1] N/A [2] No [5] 

TBD Indoor workers Indoor air N/A N/A N/A N/A TBD
Residents Indoor air N/A N/A N/A N/A TBD

[1] – Sediment that is submerged or saturated cannot liberate dust. 
[2] – Water is self-shielding; pathway not applicable.  Submerged sediment is shielded by surface water. 
[3] – Exposure route is incomplete or insignificant because VOCs are not present or have been detected but were not retained as COPCs due to low frequency of detection and/or 
low concentrations.   
[4] - Exposure route is incomplete because VOCs have been detected but sporadically and/or at very low concentrations; one VOC was retained as a COPC based on comparison 
to drinking water screening values which are overly conservative for screening ambient vapor inhalation exposures. 
[5] – VOCs cannot be released directly from submerged sediment to ambient air. 
[6] – Surface water in this area changes in aerial coverage seasonally such that sediment/wetland soil may be un-submerged during dry periods. 
[7] – Incidental ingestion pathway not complete for wading exposures. 
SW – surface water 
SD – sediment 
N/A – not applicable 
TBD – To be determined 
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Table 3-3 
Summary of Future Residential Land Use Exposure Areas and Potentially Complete Pathways 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

Exposure Area Populations Exposure Setting 
Exposure Medium Exposure Routes Potentially Complete? 

Incidental 
Ingestion 

Dermal 
Contact 

Dust 
Inhalation 

External 
Radiation 

 Produce 
Ingestion 

Vapor 
Inhalation 

A1, A2, A3, 
A4, A5, A6, 
A7, A8, B1, 
B2, B3, B4, B5 

Residents Residential lot/yard Surface soil Yes Yes Yes Yes Yes [8] No [1] 
Subsurface soil Yes Yes Yes Yes Yes [8] Yes [9] 

TBD Residents Residence Indoor Air (via 
vapor intrusion 
from groundwater) 

N/A N/A N/A N/A  N/A TBD 

B1, B2, B3 Abutting Open space adjacent to 
residential development(s); 
recreational visitation possible. 

Surface soil Yes Yes Yes Yes No No [1] 
Residents Subsurface soil Yes Yes Yes Yes No Yes [9] 

B4 Abutting 
Residents 

Open space adjacent to 
residential development(s); 
recreational visitation possible. 

Surface soil Yes Yes Yes Yes  N/A No [1] 
Subsurface soil Yes Yes Yes Yes N/A No [1] 
Embayment SW No [7] Yes N/A N/A [3] N/A No [4] 
Embayment SD Yes Yes No [2] Yes [6] N/A No [1] 

SW/SD-1, 
SW/SD-2 
(Bog) 

Abutting Bog adjacent to residential 
development(s); wading in lag 
zone or walking on peat mat 
possible 

Surface water No [7] Yes N/A N/A [3] N/A No [1] 
Residents Sediment Yes Yes No [2] N/A [3] N/A No [5] 
 Peat No No N/A Yes  N/A No [1]

SW/SD-3 Abutting Small pond adjacent to 
residential development(s); 
swimming or wading possible 

Surface water Yes Yes N/A N/A [3] N/A No [1] 
(Cooling 
Pond) 

Residents Sediment Yes Yes No [2] N/A [3] N/A No [5] 

SW/SD-4 Abutting Wetland adjacent to residential 
development(s); recreational 
exploration/visitation possible 

Surface water No [7] Yes N/A N/A [3] N/A No [1] 
(NE Wetland) Residents Sediment Yes Yes No [2] Yes [6] N/A No [5] 
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Table 3-3 
Summary of Future Residential Land Use Exposure Areas and Potentially Complete Pathways 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

Exposure 
Area 

Populations Exposure Setting
Exposure 
Medium 

Exposure Routes Potentially Complete? 
Incidental 
Ingestion 

Dermal 
Contact 

Dust 
Inhalation 

External 
Radiation 

Produce 
Ingestion 

Vapor 
Inhalation 

SW/SD-5 Abutting River near residential 
development(s); recreational 
swimming or boating possible. 

Surface water Yes Yes N/A N/A [3] N/A No [1] 
(Assabet 
River) 

Residents Sediment No No No [2] N/A [3] N/A No [5] 

Groundwater 
Exposure 
Areas 

Residents On- and off-property groundwater 
could be used as a source of 
potable water and be a source of 
vapor intrusion; exposure to on- 
and off-property overburden and 
bedrock plumes and groundwater 
outside of plumes is possible. 

Groundwater Yes Yes N/A N/A N/A Yes 
 Indoor Air No No N/A N/A N/A Yes

[1] – Exposure route is incomplete or insignificant because VOCs are not present or have been detected but were not retained as COPCs due to low frequency of detection and/or 
low concentrations.   
[2] – Sediment that is submerged or saturated cannot liberate dust. 
[3] – Water is self-shielding; pathway not applicable.  Submerged sediment is shielded by surface water. 
[4] - Exposure route is incomplete because VOCs have been detected but sporadically and/or at very low concentrations; one VOC was retained as a COPC based on comparison 
to drinking water screening values which are overly conservative for screening ambient vapor inhalation exposures. 
[5] – VOCs cannot be released directly from submerged sediment to ambient air. 
[6] – Surface water in this area changes in aerial coverage seasonally such that sediment/wetland soil may be un-submerged during dry periods. 
[7] – Incidental ingestion pathway not complete for wading exposures. 
[8] – Radionuclides only. 
[9] – VOCs have been detected in a discrete area of subsurface soil (EAs B1 and B2) at concentrations that include them as COPCs. Vapor inhalation exposures would only be 
potentially complete at this exposure area. 

SW – surface water 
SD – sediment 
N/A – not applicable  
TBD – To be determined 
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Table 3-4 
Summary of Future Passive Recreational Land Use Exposure Areas and Potentially Complete Pathways 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

Exposure Area Populations Exposure Setting 
Exposure 
Medium 

Exposure Routes Potentially Complete? 
Incidental 
Ingestion 

Dermal 
Contact 

Dust 
Inhalation 

External 
Radiation 

 Vapor 
Inhalation 

A1, A2, A3, A4, 
A5, A6, A7, A8 

Passive Recreational 
Visitors 

Passive recreational open 
space 

Surface soil Yes Yes Yes Yes No [1] 

Subsurface soil Yes Yes Yes Yes No [1] 
B1, B2, B3, B5 Passive Recreational 

Visitors 
Passive recreational open 
space 

Surface soil Yes Yes Yes Yes No [1] 
Subsurface soil Yes Yes Yes Yes No [8] 

B4 Passive Recreational 
Visitors 

Passive recreational open 
space 

Surface soil Yes Yes Yes Yes No [1] 
Subsurface soil Yes Yes Yes Yes No [1] 
Embayment 
SW 

No [7] Yes N/A N/A [3] No [4] 

Embayment SD Yes Yes No [2] Yes [6] No [1] 
SW/SD-1, 
SW/SD-2 (Bog) 

Passive Recreational 
Visitors 

Bog part of passive recreational 
space; wading in lag zone or 
walking on peat mat possible 

Surface water No [7] Yes N/A N/A [3] No [1] 
Sediment Yes Yes No [2] N/A [3] No [5] 
Peat No No N/A Yes  No [1]

SW/SD-3 Passive Recreational 
Visitors 

Small pond part of passive 
recreational space; swimming 
or wading possible 

Surface water Yes Yes N/A N/A [3] No [1] 
(Cooling Pond) Sediment Yes Yes No [2] N/A [3] No [5] 

SW/SD-4 Passive Recreational 
Visitors 

Wetland part of passive 
recreational space; recreational 
exploration/visitation possible 

Surface water No [7] Yes N/A N/A [3] No [1] 
(NE Wetland) Sediment Yes Yes No [2] Yes [6] No [5] 

SW/SD-5 Passive Recreational 
Visitors 

River near part of passive 
recreational space; recreational 
swimming or boating possible. 

Surface water Yes Yes N/A N/A [3] No [1] 
(Assabet River) Sediment No No No [2] N/A [3] No [5] 

Groundwater Not evaluated – no exposures to passive recreational 
visitors 

Groundwater N/A N/A N/A N/A  No 

[1] – Exposure route is incomplete or insignificant because VOCs are not present or have been detected but were not retained as COPCs due to low frequency of detection and/or 
low concentrations.   
[2] – Sediment that is submerged or saturated cannot liberate dust. 
[3] – Water is self-shielding; pathway not applicable.  Submerged sediment is shielded by surface water. 
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Table 3-4 
Summary of Future Passive Recreational Land Use Exposure Areas and Potentially Complete Pathways 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

[4] - Exposure route is incomplete because VOCs have been detected but sporadically and/or at very low concentrations; one VOC was retained as a COPC based on comparison 
to drinking water screening values which are overly conservative for screening ambient vapor inhalation exposures. 
[5] – VOCs cannot be released directly from submerged sediment to ambient air. 
[6] – Surface water in this area changes in aerial coverage seasonally such that sediment/wetland soil may be un-submerged during dry periods. 
[7] – Incidental ingestion pathway not complete for wading exposures. 
[8] – VOCs have been detected in a discrete area of subsurface soil at concentrations that include them as COPCs; however, it is unlikely that vapors would migrate from subsurface 
soil to ambient air at concentrations that would result in anything other than negligible exposures. Vapor inhalation exposures at this area are not evaluated for this receptor. 

SW – surface water 
SD – sediment 
N/A – not applicable  
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Table 3-5 
Summary of Future Commercial/Industrial Land Use Exposure Areas and Potentially Complete Pathways 

Baseline Human Health Risk Assessment 
Nuclear Metals, Inc. 

Concord, Massachusetts 

Exposure Area Populations Exposure Setting 
Exposure 
Medium 

Exposure Routes Potentially Complete? 
Incidental 
Ingestion 

Dermal 
Contact 

Dust 
Inhalation 

External 
Radiation 

Vapor 
Inhalation 

A1, A2, A3, A4, 
A5, A6, A7, A8 

Indoor worker Office park or manufacturing facility Surface soil Yes Yes No Yes No [1] 
Subsurface soil Yes Yes No Yes No [1] 

Outdoor worker Nursery or outdoor warehousing Surface soil Yes Yes Yes Yes No [1] 
Subsurface soil Yes Yes Yes Yes No [1] 

TBD Indoor worker Office park or manufacturing facility Indoor Air (vapor 
intrusion from 
groundwater) 

N/A N/A N/A N/A TBD 

B1, B2 Indoor and 
outdoor worker 

Open space adjacent to 
commercial/industrial development(s); 
passive visitation possible. 

Surface soil Yes Yes Yes Yes No [1] 
Subsurface soil Yes Yes Yes Yes Yes [2] 

B3, B5 Indoor and 
outdoor worker 

Open space; access by 
commercial/industrial workers unlikely 

Surface soil No No No No No 
Subsurface soil No No No No No 

B4 Indoor or 
outdoor worker 

Open space; access by 
commercial/industrial workers unlikely 

Surface soil No No No No No 
Subsurface soil No No No No No 
Embayment SW No No No No No 
Embayment SD No No No No No 

SW/SD-1 through 
SW/SD-5 

Indoor and 
outdoor worker 

No access by area commercial/industrial 
workers would be expected 

Surface water No No No No No 

Groundwater EAs Indoor and 
outdoor worker 

On-property groundwater could be used 
as a source of potable water; exposure to 
on-property overburden and bedrock 
plumes and areas outside of plumes is 
possible. 

Groundwater Yes Yes No No Yes

[1] – Exposure route is incomplete or insignificant because VOCs are not present or have been detected but were not retained as COPCs due to low frequency of detection and/or 
low concentrations.   
[2] – VOCs have been detected in a discrete area of subsurface soil (EAs B1 and B2) at concentrations that include them as COPCs. Vapor inhalation exposures would only be 
potentially complete at this exposure area. 
SW – surface water 
SD – sediment 
N/A – not applicable 
TBD – To be determined 



Table 3-6
Comparison of Volatile Organic Chemical Concentrations in Overburden Groundwater to Vapor Intrusion Screening Levels

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting Limits for 

Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3) VISL (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source

Screening 
Concentration 

Exceeds VISL? 
(6)

Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.000102 J 0.0329 MG/L MWRIMW1 40 / 158 0.0005 - 0.0005 0.0329 0.74 nc 0.2 MCL No
79-00-5 1,1,2-Trichloroethane 0.00028 J 0.00037 J MG/L GWRI16MW1 4 / 158 0.0005 - 0.0005 0.00037 0.00062 nc 0.005 MCL No
75-34-3 1,1-Dichloroethane 0.00018 J 0.0092 MG/L MWRIMWS03 29 / 158 0.0005 - 0.0005 0.0092 0.0066 c Yes
75-35-4 1,1-Dichloroethene 0.00013 J 0.0141 MG/L GWRI16MW1 23 / 158 0.0005 - 0.0029 0.0141 0.02 nc 0.007 MCL No
106-46-7 1,4-Dichlorobenzene 0.00029 J 0.0011 MG/L MWRIMWS03 6 / 158 0.0005 - 0.0005 0.0011 0.0022 c 0.075 MCL No
591-78-6 2-Hexanone 0.00069 J 0.0033 MG/L MWRIMWSM13 3 / 158 0.001 - 0.001 0.0033 0.82 nc No
67-64-1 Acetone 0.017 0.017 MG/L MWRIMWS14 1 / 158 0.0005 - 0.014 0.017 NVT No
75-27-4 Bromodichloromethane 0.00013 J 0.00041 J MG/L MWRIMWS28 2 / 158 0.0005 - 0.0005 0.00041 0.00076 c 0.08 MCL No
74-83-9 Bromomethane 0.0003 J 0.00032 J MG/L MWRIP1A 2 / 158 0.0005 - 0.0005 0.00032 0.0017 nc No
75-15-0 Carbon disulfide 0.00053 J 0.033 MG/L MWRIMWSD10 2 / 158 0.001 - 0.0047 0.033 120 nc No
124-48-1 Chlorodibromomethane 0.00052 0.00075 MG/L MW-S28 2 / 158 0.0005 - 0.0005 0.00075 0.0028 c 0.08 MCL No
67-66-3 Chloroform 0.000159 J 0.00087 MG/L MWRIOW2 32 / 158 0.00022 - 0.00081 0.00087 0.0002 0.00071 c 0.08 MCL Yes
74-87-3 Chloromethane 0.000261 J 0.000279 J MG/L GWRI16PT11P 2 / 158 0.0005 - 0.0005 0.000279 0.026 nc No
156-59-2 Cis-1,2-Dichloroethene 0.00012 J 0.0044 MG/L MWRIMWS20 35 / 158 0.0005 - 0.0005 0.0044 -- 0.07 MCL No
1634-04-4 Methyl Tertbutyl Ether 0.00017 J 0.0239 J MG/L MWRIHB620DUP 32 / 158 0.0005 - 0.0005 0.0239 0.39 c No
127-18-4 Tetrachloroethene 0.00011 J 0.06 MG/L MWRIHB10S 75 / 158 0.0005 - 0.0005 0.06 0.0058 nc 0.005 MCL Yes
108-88-3 Toluene 0.00025 J 0.053 MG/L MWRITW4 7 / 158 0.00006 - 0.0005 0.053 0.000076 NVT 1 MCL No
156-60-5 trans-1,2-Dichloroethene 0.0042 0.0042 MG/L MWRIMWSM13 1 / 158 0.0005 - 0.0005 0.0042 0.038 nc 0.1 MCL No
79-01-6 Trichloroethene 0.000258 J 0.0527 MG/L MWRIMW1 93 / 158 0.0005 - 0.0005 0.0527 0.00046 0.00052 nc 0.005 MCL Yes
75-69-4 Trichlorofluoromethane 0.000689 0.00281 MG/L GWRI16PT11P 2 / 158 0.0005 - 0.0005 0.00281 0.000441 0.018 nc No
75-01-4 Vinyl chloride 0.00033 J 0.00046 J MG/L MWRIMWS18 2 / 158 0.0005 - 0.0005 0.00046 0.00014 c 0.002 MCL Yes

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are identified in Appendix.
(4) Values are calculated using the USEPA Vapor Intrusion Screening Level (VISL) calculator, with Regional Screening Levels current as of May 2012.  

n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 

(5) U.S. Environmental Protection Agency (USEPA).  2003.  National Primary Drinking Water Standards.  Maximum Contaminant Levels (MCLs).  Office of Water (4606M).  EPA 816-F-03-016.  June.
U.S. Environmental Protection Agency (USEPA).  2003.  National Secondary Drinking Water Standards.  Secondary Maximum Contaminant Levels (SMCLs).  Office of Water (4606M).  EPA 816-F-03-016.  June.
Note:  Total trihalomethanes value was used for bromodichloromethane, bromoform, chlorodibromomethane, and chloroform.

(6) If screening concentration exceeds VISL, then analyte is retained as being representative of a potentially complete vapor intrusion exposure pathway.

Abbreviations:
VISL - Vapor Intrusion Screening Level
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.
NVT - Not sufficiently volatile and/or toxic to pose inhalation risk in groundwater

Data Qualifiers:
B - Compound detected in the method blank as well as the sample.
E - Exceeds the upper level of the calibration range.
J - Value is estimated. 

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix C\May2012\ GW-COPC-
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Table 3-7
Summary of Exposure Scenarios

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area Exposure Media Exposure Routes Curent Land Use Current & Future Land Use Future Land Use
Abutting Resident Trespasser Abutting Resident Recreational Visitor Resident Resident Abutting Resident Recreational Visitor Indoor C/I worker Outdoor C/I worker Construction worker

(child/adult) (older child / adolescent) (child/adult) (child/adult) (child/adult) (child/adult) (child/adult) (child/adult) (adult) (adult) (adult)

Current 1 - Open Space Area Surface Soil dc, e, inh 80 d/y; 30 yrs
Bog Surface Water dc (w) 26 d/y; 30 yrs
Bog Sediment dc (w) 26 d/y; 30 yrs

Current 2 - Open Space Area North Surface Soil dc, e, inh 80 d/y; 30 yrs

Current 3 - NE Wetland NE Wetland Surface Water dc (w) 26 d/y; 30 yrs
Future SW/SD-4 - NE Wetland NE Wetland Sediment dc, e (w) 26 d/y; 30 yrs

Current 4 - Rt. 62 Outfall and Embayment Area Surface Soil dc, e, inh 80 d/y; 30 yrs 250 d/y; 1 yr
Future B4 - Rt. 62 Outfall and Embayment Area Subsurface Soil dc, e, inh 80 d/y; 30 yrs 250 d/y; 1 yr

Embayment Surface Water dc (w) 26 d/y; 30 yrs
Embayment Sediment dc, e (w) 26 d/y; 30 yrs

Current 5 - Assabet River Assabet River Surface Water dc (sw) 9 d/y; 30 yrs
Future SW/SD-5 Assabet River

Current 6 - Fenced Area Surface Soil dc, e, inh 30 d/y; 12 yrs
Bog Surface Water dc (w) 15 d/y; 12 yrs
Bog Sediment dc (w) 15 d/y; 12 yrs
Cooling Pond Surface Water dc (sw) 15 d/y; 12 yrs
Cooling Pond Sediment dc (w) 15 d/y; 12 yrs

Future A1 - AOI 14 West Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A2 - AOI 14 South Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A3 - AOI 14 East Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A4 - AOI 14 North Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A5 - AOI 8 Sweepings Area Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A6 - AOI 7 & 11 Industrial Area East Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A7 - AOI 5 Industrial Area West Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future A8 - AOI 14 Off-Property Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 / 161/186 d/y; 25 yrs [b] 225 / 161/186 d/y; 25 yrs [c] 250 d/y; 1 yr

Future B1 - Area Around Cooling Pond and Landfill Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 161/186 d/y; 30 yrs 80 d/y; 30 yrs 161/186 d/y; 25 yrs 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod, vi, vap int 350 / 161/186 d/y; 30 yrs [a] 161/186 d/y; 30 yrs 80 d/y; 30 yrs 161/186 d/y; 25 yrs 250 d/y; 1 yr

Future B2 - AOI 2 & 4 Soils at Cooling Pond Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 161/186 d/y; 30 yrs 80 d/y; 30 yrs 161/186 d/y; 25 yrs 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod, vi, vap int 350 / 161/186 d/y; 30 yrs [a] 161/186 d/y; 30 yrs 80 d/y; 30 yrs 161/186 d/y; 25 yrs 250 d/y; 1 yr

Future B3 - AOI 10 NE Wetland Soils Area Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 161/186 d/y; 30 yrs 80 d/y; 30 yrs 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 161/186 d/y; 30 yrs 80 d/y; 30 yrs 250 d/y; 1 yr

Future B5 - AOI 1 Holding Basin Bottom Surface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 d/y; 1 yr
Subsurface Soil dc, e, inh, prod 350 / 161/186 d/y; 30 yrs [a] 80 d/y; 30 yrs 250 d/y; 1 yr

Future SW/SD-1 Sphagnum Bog Surface Water dc (w) 26 dy/y; 30 yrs
Sediment dc (w) 26 dy/y; 30 yrs
Peat e 26 d/y; 30 yrs

Future SW/SD-2 Sphagnum Bog SW Corner Surface Water dc (w) 26 dy/y; 30 yrs
Sediment dc (w) 26 dy/y; 30 yrs

Future SW/SD-3 Cooling Pond Surface Water dc (w) 26 dy/y; 30 yrs / (sw) 9 d/y; 30 yrs
Sediment dc (w) 26 dy/y; 30 yrs

OB-Plume On-property OB Groundwater Plume pot, irr, vap int 350 d/y; 30 yrs

BR-Plume On-property BR Groundwater Plume pot, irr 350 d/y; 30 yrs

OB-GW On-property OB Groundwater pot, irr 350 d/y; 30 yrs

BR-GW On-property BR Groundwater pot, irr 350 d/y; 30 yrs

OP-OB Off-property OB Groundwater Plume pot, irr, vap int 350 d/y; 30 yrs

OP-BR Off-property BR Groundwater Plume pot, irr 350 d/y; 30 yrs

[a] - 350 days per year indoors; 161 days per year when outdoor direct contact exposures occur and 186 days per year when OB - Overburden prod - produce ingestion (applicable to radionucides and residential scenarios only)
     outdoor external exposrues to radiation occur. BR - Bedrock pot - potable use (ingestion, dermal absorption, inhalation)
[b] - 161 days per year when outdoor direct contact exposures occur and 186 days per year when outdoor external exposures to radiation occur; dc - direct contact (incidental ingestion and dermal absorption) irr - irrigation of home-grown produce (applicable to radionuclides only)
  250 days per year when indoor external exposures to radiation occur. e - external exposure to radiation vi - vapor inhalation (migration of vapors to ambient air)
[c] - 161 days per year when outdoor direct contact exposures occur and 225 day per year external exposure to radiation. inh - inhalation (dust) vap int - vapor intrusion (to be retained for risk management strategies in the Feasibility Study)
Surface Soil - 0-1 ft bgs (w) - wading exposures:  incidental ingestion of sediment; dermal contact (sw) - swimming exposures: incidental ingestion and dermal contact with surface water
Subsurface soil - 1-10 ft bgs      with surface water and sediment
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Table 5-1
Risk Summary Table - Current Land Use - Abutting Resident

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
Summary.xlsx, 5-1 C Abutting Resident Page 1 of 1

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Current 1 - Open Space Area

Surface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.3
Dermal Contact 6.E-07 0.009
Dust Inhalation 3.E-09 0.00005
External Radiation 6.E-07 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 2.E-07 0.001
Dust Inhalation 4.E-09 0.00005
External Radiation 2.E-06 NA
Total Surface Soil Risk: 1.E-05 0.3

Bog Surface Water Child (ages 1-6) Incidental Ingestion -- --
Dermal Contact 4.E-09 0.02

Adult Incidental Ingestion -- --
Dermal Contact 9.E-09 0.02

Total Bog Surface Water Risk: 1.E-08 0.02

Bog Sediment Child (ages 1-6) Incidental Ingestion 6.E-07 0.1
Dermal Contact 9.E-08 0.006

Adult Incidental Ingestion 3.E-07 0.01
Dermal Contact 9.E-08 0.003

Total Bog Sediment Risk: 1.E-06 0.1

Cummulative Receptor Risk: 1.E-05 0.4

Current 2 - Open Space Area North

Surface Soil Child (ages 1-6) Incidental Ingestion 9.E-06 1
Dermal Contact 2.E-06 0.3
Dust Inhalation 3.E-09 0.00004
External Radiation 6.E-07 NA

Surface Soil Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 9.E-07 0.04
Dust Inhalation 4.E-09 0.00004
External Radiation 2.E-06 NA
Total Surface Soil Risk: 2.E-05 1

Risk calculations are presented in Appendix G-1, Tables 7-C.1 through 7-C.4 and H, Tables 8-C.1 through 8-C.4.
Risks are summarized in Appendix I, Tables 9.C.1 through 9.C-4.
Total Risk is the sum of cancer risks for children and adults, and the highest HI value among child and adult subpopulations.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.
NC - Not Calculated, hazard index is not summed across age groups.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12



Table 5-2
Risk Summary Table - Current Land Use - Trespasser

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Current 6 - Fenced Area

Surface Soil older Child / Dermal Contact 2.E-06 0.2
Adolescent (ages 7-18) Incidental Ingestion 4.E-07 0.05

Dust Inhalation 9.E-10 0.000007
External Radiation 4.E-07 NA
Total Surface Soil Risk: 3.E-06 0.3

Bog Surface Water Incidental Ingestion -- --
Dermal Contact 3.E-09 0.01

Total Bog Surface Water Risk: 3.E-09 0.01

Bog Sediment Incidental Ingestion 9.E-07 0.1
Dermal Contact 8.E-07 0.1

Total Bog Sediment Risk: 2.E-06 0.2

Cooling Pond Surface Water Incidental Ingestion 1.E-07 0.002
Dermal Contact 8.E-09 0.0007

Total Cooling Pond Surface Water Risk: 1.E-07 0.003

Cooling Pond Sediment Incidental Ingestion 1.E-05 2
Dermal Contact 2.E-05 2

Total Cooling Pond Sediment Risk: 3.E-05 4

Cummulative Receptor Risk: 3.E-05 5

Risk calculations are presented in Appendix G-1, Tables 7-C.5 through 7-C.6 and Appendix H Tables 8-C.5 through 8-C.6.
Risks are summarized in Appendix I, Tables 9.C.5 through 9.C-6.
NC - Not Calculated, hazard index is not summed across age groups.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12



Table 5-3
Risk Summary Table - Current & Future Land Use - Abutting Resident / Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Current 3 - NE Wetland
Future SW/SD-4 - NE Wetland

NE Wetland Surface Water Child (ages 1-6) Dermal Contact 4.E-09 0.02

Adult Dermal Contact 9.E-09 0.01
Total NE Wetland Surface Water Risk: 1.E-08 0.02

NE Wetland Sediment Child (ages 1-6) Incidental Ingestion 5.E-06 0.03
Dermal Contact 1.E-06 0.003
External Radiation 5.E-08 NA

Adult Incidental Ingestion 8.E-07 0.003
Dermal Contact 8.E-07 0.001
External Radiation 2.E-07 NA

Total NE Wetland Sediment Risk: 8.E-06 0.03

Cummulative Receptor Risk: 8.E-06 0.05

Current 4 - Rt. 62 Outfall and Embayment Area
Future B4 - Rt. 62 Outfall and Embayment Area

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 0.3
Dermal Contact 1.E-05 0.02
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 6.E-06 0.03
Dermal Contact 2.E-06 0.003
Dust Inhalation 8.E-09 0.00005
External Radiation 4.E-06 NA

Total Surface Soil Risk: 5.E-05 0.3

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.4
Dermal Contact 3.E-06 0.007
Dust Inhalation 7.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.04
Dermal Contact 7.E-07 0.001
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 2.E-05 0.4

Embayment Surface Water Child (ages 1-6) Dermal Contact -- 0.001

Adult Dermal Contact 0.E+00 0.0007
Total Embayment Surface Water Risk: 0.E+00 0.001

Embayment Sediment Child (ages 1-6) Incidental Ingestion 1.E-06 0.3
Dermal Contact 8.E-08 0.002
External Radiation 1.E-07 NA

Adult Incidental Ingestion 6.E-07 0.03
Dermal Contact 1.E-07 0.0008
External Radiation 4.E-07 NA

Total Embayment Sediment Risk: 3.E-06 0.3

Cummulative Receptor Risk [a]: 6.E-05 0.7



Table 5-3
Risk Summary Table - Current & Future Land Use - Abutting Resident / Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Current 5 - Assabet River
Future SW/SD-5 - Assabet River

Assabet River Surface Water Child (ages 1-6) Incidental Ingestion 1.E-08 0.0008
Dermal Contact 2.E-09 0.001

Adult Incidental Ingestion 1.E-08 0.0002
Dermal Contact 5.E-09 0.0006

Total Assabet River Surface Water Risk: 3.E-08 0.002

Risk calculations are presented in Appendix G-1, Tables 7-CF.1 through 7-CF.8 and Appendix H Tables 8-CF.1 through 8-CF.8.
Risks are summarized in Appendix I, Tables 9.CF.1 through 9.CF-8.
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Sum of risks for suface soil, surface water, and sediment.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12



Table 5-4
Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A1 - AOI 14 West

Surface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.2
Dermal Contact 5.E-07 0.007
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 2.E-07 0.001
Dust Inhalation 7.E-09 0.00005
External Radiation 5.E-06 NA
Total Surface Soil Risk: 1.E-05 0.2

Future A2 - AOI 14 South

Surface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.3
Dermal Contact 8.E-07 0.02
Dust Inhalation 5.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.04
Dermal Contact 3.E-07 0.003
Dust Inhalation 7.E-09 0.00007
External Radiation 5.E-06 NA
Total Surface Soil Risk: 1.E-05 0.4

Future A3 - AOI 14 East

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 0.3
Dermal Contact 5.E-07 0.01
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.03
Dermal Contact 3.E-07 0.002
Dust Inhalation 7.E-09 0.00005
External Radiation 4.E-06 NA
Total Surface Soil Risk: 2.E-05 0.3



Table 5-4
Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A4 - AOI 14 North

Surface Soil Child (ages 1-6) Incidental Ingestion 9.E-06 1
Dermal Contact 2.E-06 0.3
Dust Inhalation 5.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 9.E-07 0.04
Dust Inhalation 7.E-09 0.00006
External Radiation 4.E-06 NA
Total Surface Soil Risk: 2.E-05 1

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.3
Dermal Contact 6.E-07 0.02
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 2.E-07 0.003
Dust Inhalation 7.E-09 0.00005
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.3

Future A5 - AOI 8 Sweepings Piles

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 3
Dermal Contact 4.E-06 1
Dust Inhalation 8.E-09 0.00006
External Radiation 2.E-06 NA

Adult Incidental Ingestion 7.E-06 0.4
Dermal Contact 2.E-06 0.2
Dust Inhalation 1.E-08 0.00006
External Radiation 6.E-06 NA
Total Surface Soil Risk: 4.E-05 4

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 2
Dermal Contact 3.E-06 0.6
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 5.E-06 0.2
Dermal Contact 2.E-06 0.09
Dust Inhalation 7.E-09 0.00005
External Radiation 6.E-06 NA

Total Subsurface Soil Risk: 3.E-05 3



Table 5-4
Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 5
Dermal Contact 3.E-06 0.2
Dust Inhalation 8.E-09 0.00008
External Radiation 6.E-06 NA

Adult Incidental Ingestion 2.E-05 0.5
Dermal Contact 9.E-07 0.03
Dust Inhalation 2.E-08 0.00008
External Radiation 2.E-05 NA
Total Surface Soil Risk: 6.E-05 5

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 5
Dermal Contact 5.E-06 1
Dust Inhalation 6.E-09 0.00005
External Radiation 3.E-06 NA

Adult Incidental Ingestion 1.E-05 0.5
Dermal Contact 3.E-06 0.2
Dust Inhalation 1.E-08 0.00005
External Radiation 1.E-05 NA

Total Subsurface Soil Risk: 6.E-05 6

Future A7 - AOI 5 Industrial Area West

Surface Soil Child (ages 1-6) Incidental Ingestion 7.E-06 0.4
Dermal Contact 1.E-06 0.03
Dust Inhalation 6.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.05
Dermal Contact 4.E-07 0.004
Dust Inhalation 9.E-09 0.00007
External Radiation 5.E-06 NA
Total Surface Soil Risk: 2.E-05 0.5

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.3
Dermal Contact 6.E-07 0.006
Dust Inhalation 6.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.04
Dermal Contact 2.E-07 0.0009
Dust Inhalation 8.E-09 0.00006
External Radiation 6.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.3
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Future A8 - AOI 14 Off-Property

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-06 0.3
Dermal Contact 2.E-07 0.005
Dust Inhalation 4.E-09 0.0003
External Radiation 9.E-07 NA

Adult Incidental Ingestion 1.E-06 0.03
Dermal Contact 1.E-07 0.0007
Dust Inhalation 5.E-09 0.0003
External Radiation 4.E-06 NA
Total Surface Soil Risk: 9.E-06 0.3

Future B1 - Area Around Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.7
Dermal Contact 5.E-06 0.1
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 4.E-06 0.08
Dermal Contact 1.E-06 0.02
Dust Inhalation 7.E-09 0.00005
External Radiation 5.E-06 NA
Total Surface Soil Risk: 3.E-05 0.8

Subsurface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.5
Dermal Contact 8.E-07 0.08
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.05
Dermal Contact 4.E-07 0.01
Dust Inhalation 8.E-09 0.00005
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 2.E-05 0.6
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Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 6
Dermal Contact 9.E-06 2
Dust Inhalation 7.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 1.E-05 0.6
Dermal Contact 5.E-06 0.3
Dust Inhalation 1.E-08 0.00007
External Radiation 5.E-06 NA
Total Surface Soil Risk: 6.E-05 8

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 3
Dermal Contact 5.E-06 1
Dust Inhalation 5.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 8.E-06 0.4
Dermal Contact 3.E-06 0.2
Dust Inhalation 8.E-09 0.00006
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 4.E-05 5

Future B3 - AOI 10 NE Wetlands Soils Area

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-06 0.3
Dermal Contact 2.E-07 0.006
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 1.E-07 0.0009
Dust Inhalation 8.E-09 0.00005
External Radiation 5.E-06 NA
Total Surface Soil Risk: 1.E-05 0.3

Subsurface Soil Child (ages 1-6) Incidental Ingestion 3.E-06 0.5
Dermal Contact 2.E-07 0.005
Dust Inhalation 8.E-09 0.00009
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.05
Dermal Contact 1.E-07 0.0007
Dust Inhalation 1.E-08 0.00009
External Radiation 6.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.5
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Future B5 - AOI 1 Holding Basin

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 2
Dermal Contact 3.E-07 0.007
Dust Inhalation 7.E-09 0.00006
External Radiation 3.E-06 NA

Adult Incidental Ingestion 6.E-06 0.2
Dermal Contact 2.E-07 0.001
Dust Inhalation 1.E-08 0.00006
External Radiation 1.E-05 NA
Total Surface Soil Risk: 3.E-05 2

Subsurface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 2
Dermal Contact 2.E-07 0.005
Dust Inhalation 7.E-09 0.00009
External Radiation 3.E-06 NA

Adult Incidental Ingestion 7.E-06 0.2
Dermal Contact 1.E-07 0.0008
Dust Inhalation 1.E-08 0.00009
External Radiation 1.E-05 NA

Total Subsurface Soil Risk: 3.E-05 2

Future SW/SD-1 - Sphagnum Bog

Surface Water Child (ages 1-6) Incidental Ingestion -- --
Dermal Contact 4.E-09 0.02

Adult Incidental Ingestion -- --
Dermal Contact 6.E-09 0.01

Total Surface Water Risk: 1.E-08 0.02

Sediment Child (ages 1-6) Incidental Ingestion 8.E-07 0.1
Dermal Contact 9.E-08 0.007

Adult Incidental Ingestion 4.E-07 0.01
Dermal Contact 9.E-08 0.003

Total Sediment Risk: 1.E-06 0.1

Peat Child (ages 1-6) External Radiation 9.E-08 NA

Adult External Radiation 2.E-07 NA
Total Peat Risk: 3.E-07 NA

Cummulative Receptor Risk: 2.E-06 0.1

Future SW/SD-2 - Sphagnum Bog SW Corner

Surface Water Child (ages 1-6) Incidental Ingestion -- --
Dermal Contact 4.E-09 0.02

Adult Incidental Ingestion -- --
Dermal Contact 6.E-09 0.01

Total Surface Water Risk: 1.E-08 0.02

Sediment Child (ages 1-6) Incidental Ingestion 3.E-06 1
Dermal Contact 9.E-07 0.2

Adult Incidental Ingestion 1.E-06 0.1
Dermal Contact 1.E-06 0.1

Total Sediment Risk: 7.E-06 1

Cummulative Receptor Risk: 7.E-06 1
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Future SW/SD-3 - Cooling Pond

Surface Water Child (ages 1-6) Incidental Ingestion 1.E-07 0.003
Dermal Contact 3.E-09 0.0006

Adult Incidental Ingestion 5.E-08 0.0007
Dermal Contact 8.E-09 0.0004

Total Surface Water Risk: 2.E-07 0.004

Sediment Child (ages 1-6) Incidental Ingestion 7.E-05 18
Dermal Contact 2.E-05 6

Adult Incidental Ingestion 3.E-05 2
Dermal Contact 3.E-05 2

Total Sediment Risk: 1.E-04 23

Cummulative Receptor Risk: 1.E-04 23

Risk calculations are presented in Appendix G-1, Tables 7-F.61 through 7-F.102 and Tables 7-F.155 through 7-F.158.
     and Appendix H, Tables 8-F.61 through 8-F.102 and Tables 8-F.155 through 8-F.158
Risks are summarized in Appendix I, Tables 9-F.61 through 9-F.102 and Tables 9-F.155 through 9-F.158.
Total Risk is the sum of cancer risks for children and adults, and the highest HI value among child and adult subpopulations.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.
NC - Not Calculated, hazard index is not summed across age groups.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12
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Future A1 - AOI 14 West

Surface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.5
Dermal Contact 1.E-06 0.01
Dust Inhalation 1.E-08 0.00009
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.05
Dermal Contact 4.E-07 0.002
Dust Inhalation 1.E-08 0.00005
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 9.E-05 0.5

Future A2 - AOI 14 South

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.7
Dermal Contact 2.E-06 0.04
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 6.E-07 0.007
Dust Inhalation 9.E-09 0.00008
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.7

Future A3 - AOI 14 East

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.6
Dermal Contact 1.E-06 0.03
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 6.E-06 0.07
Dermal Contact 6.E-07 0.004
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.7
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Future A4 - AOI 14 North

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 2
Dermal Contact 4.E-06 0.5
Dust Inhalation 1.E-08 0.0001
External Radiation 1.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 8.E-06 0.2
Dermal Contact 2.E-06 0.08
Dust Inhalation 1.E-08 0.00007
External Radiation 5.E-05 NA
Produce Ingestion 9.E-06 NA
Total Surface Soil Risk: 1.E-04 3

Subsurface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.5
Dermal Contact 1.E-06 0.03
Dust Inhalation 1.E-08 0.00009
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.06
Dermal Contact 5.E-07 0.005
Dust Inhalation 1.E-08 0.00005
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.6

Future A5 - AOI 8 Sweepings Piles

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 7
Dermal Contact 9.E-06 2
Dust Inhalation 2.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 1.E-05 0.7
Dermal Contact 5.E-06 0.3
Dust Inhalation 2.E-08 0.00007
External Radiation 7.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 2.E-04 9

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 4
Dermal Contact 6.E-06 1
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4
Dermal Contact 3.E-06 0.2
Dust Inhalation 1.E-08 0.00006
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 5
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Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 9
Dermal Contact 5.E-06 0.4
Dust Inhalation 2.E-08 0.0002
External Radiation 8.E-05 NA
Produce Ingestion 1.E-06 NA

Adult Incidental Ingestion 3.E-05 1
Dermal Contact 2.E-06 0.06
Dust Inhalation 5.E-08 0.00009
External Radiation 3.E-04 NA
Produce Ingestion 4.E-05 NA
Total Surface Soil Risk: 4.E-04 10

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 10
Dermal Contact 1.E-05 2
Dust Inhalation 1.E-08 0.0001
External Radiation 5.E-05 NA
Produce Ingestion 9.E-07 NA

Adult Incidental Ingestion 2.E-05 1
Dermal Contact 6.E-06 0.4
Dust Inhalation 3.E-08 0.00006
External Radiation 2.E-04 NA
Produce Ingestion 2.E-05 NA

Total Subsurface Soil Risk: 3.E-04 12

Future A7 - AOI 5 Industrial Area West

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.9
Dermal Contact 3.E-06 0.05
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 5.E-06 0.09
Dermal Contact 9.E-07 0.008
Dust Inhalation 1.E-08 0.00008
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.9

Subsurface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.7
Dermal Contact 1.E-06 0.01
Dust Inhalation 3.E-09 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 4.E-07 0.002
Dust Inhalation 1.E-08 0.00007
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.7
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Future A8 - AOI 14 Off-Property

Surface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.6
Dermal Contact 4.E-07 0.01
Dust Inhalation 8.E-09 0.0006
External Radiation 1.E-05 NA
Produce Ingestion 3.E-07 NA

Adult Incidental Ingestion 3.E-06 0.06
Dermal Contact 2.E-07 0.001
Dust Inhalation 7.E-09 0.0003
External Radiation 4.E-05 NA
Produce Ingestion 8.E-06 NA
Total Surface Soil Risk: 7.E-05 0.6

Future B1 - Area Around Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 1
Dermal Contact 9.E-06 0.2
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 8.E-06 0.2
Dermal Contact 2.E-06 0.04
Dust Inhalation 1.E-08 0.00006
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.8 [a]

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 1
Dermal Contact 2.E-06 0.2
Dust Inhalation 1.E-08 0.0001
Vapor Inhalation 1.E-13 0.00000007
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 5.E-06 0.1
Dermal Contact 8.E-07 0.03
Dust Inhalation 1.E-08 0.00006
Vapor Inhalation 1.E-13 0.00000004
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 1
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Future B2 - AOI2 & 4 Soils Area at Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 11
Dermal Contact 2.E-05 4
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 2.E-05 1
Dermal Contact 1.E-05 0.6
Dust Inhalation 1.E-08 0.00008
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 2.E-04 15

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 7
Dermal Contact 1.E-05 2
Dust Inhalation 1.E-08 0.0001
Vapor Inhalation 5.E-11 0.00003
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 2.E-05 0.7
Dermal Contact 6.E-06 0.4
Dust Inhalation 1.E-08 0.00007
Vapor Inhalation 6.E-11 0.00002
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 2.E-04 9

Future B3 - AOI 10 NE Wetland Soils Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 0.6
Dermal Contact 5.E-07 0.01
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 3.E-07 0.002
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 9.E-05 0.7

Subsurface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 1
Dermal Contact 4.E-07 0.01
Dust Inhalation 2.E-08 0.0002
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 2.E-07 0.002
Dust Inhalation 2.E-08 0.0001
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 1
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Future B4 - Rt. 62 Outfall and Embayment Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 0.5
Dermal Contact 2.E-05 0.04
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 1.E-05 0.06
Dermal Contact 5.E-06 0.006
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 2.E-04 0.6

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 0.8
Dermal Contact 6.E-06 0.01
Dust Inhalation 2.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 6.E-06 0.08
Dermal Contact 1.E-06 0.002
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.8

Future B5 - AOI 1 Holding Basin

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 4
Dermal Contact 5.E-07 0.01
Dust Inhalation 2.E-08 0.0001
External Radiation 5.E-05 NA
Produce Ingestion 9.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4
Dermal Contact 3.E-07 0.002
Dust Inhalation 3.E-08 0.00007
External Radiation 1.E-04 NA
Produce Ingestion 2.E-05 NA
Total Surface Soil Risk: 2.E-04 4

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 4
Dermal Contact 4.E-07 0.01
Dust Inhalation 2.E-08 0.0002
External Radiation 4.E-05 NA
Produce Ingestion 8.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4
Dermal Contact 2.E-07 0.002
Dust Inhalation 3.E-08 0.0001
External Radiation 1.E-04 NA
Produce Ingestion 2.E-05 NA

Total Subsurface Soil Risk: 2.E-04 4



Table 5-5
Risk Summary Table - Future Land Use - Resident

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
Summary.xlsx, 5-5 F  Resident Page 7 of 8

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

OB Plume

On-Property OB Child (ages 1-6) Ingestion 8.E-04 942
Groundwater Plume Dermal Contact 3.E-06 6

Vapor Inhalation 3.E-07 0.2

Adult Incidental Ingestion 3.E-03 269
Dermal Contact 5.E-06 2
Vapor Inhalation 5.E-07 0.1

Total On-Property OB Groundwater Plume Risk: 4.E-03 948

BR Plume

On-Property BR Child (ages 1-6) Ingestion 2.E-03 99
Groundwater Plume Dermal Contact 6.E-06 2

Vapor Inhalation 3.E-07 0.1

Adult Incidental Ingestion 6.E-03 28
Dermal Contact 8.E-06 0.8
Vapor Inhalation 6.E-07 0.06

Total On-Property BR Groundwater Plume Risk: 8.E-03 101

OB

On-Property OB Child (ages 1-6) Ingestion 2.E-04 23
Groundwater Dermal Contact 3.E-06 0.8

Vapor Inhalation 8.E-08 0.01

Adult Incidental Ingestion 4.E-04 7
Dermal Contact 2.E-06 0.3
Vapor Inhalation 7.E-08 0.008

Total On-Property OB Groundwater Risk: 6.E-04 24

BR

On-Property BR Child (ages 1-6) Ingestion 2.E-04 13
Groundwater Dermal Contact 1.E-06 0.5

Vapor Inhalation 5.E-08 0.1

Adult Incidental Ingestion 7.E-04 4
Dermal Contact 2.E-06 0.2
Vapor Inhalation 6.E-08 0.02

Total On-Property BR Groundwater Risk: 9.E-04 14
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

OP OB

Off-Property OB Child (ages 1-6) Ingestion 1.E-04 20
Groundwater Dermal Contact 7.E-06 1

Vapor Inhalation 8.E-07 0.5

Adult Incidental Ingestion 1.E-04 6
Dermal Contact 1.E-05 0.4
Vapor Inhalation 1.E-06 0.3

Total Off-Property OB Groundwater Risk: 3.E-04 22

OP BR

Off-Property BR Child (ages 1-6) Ingestion 3.E-04 59
Groundwater Dermal Contact 3.E-06 2

Vapor Inhalation 3.E-07 0.2

Adult Incidental Ingestion 7.E-04 17
Dermal Contact 3.E-06 0.8
Vapor Inhalation 5.E-07 0.1

Total Off-Property BR Groundwater Risk: 9.E-04 62

Risk calculations are presented in Appendix G-1, Tables 7-F.1 through 7-F.48B and Tables 7-F.151 through 7-F.154.
     and Appendix H, Tables 8-F.1 through 8-F.48B and Tables 8-F.151 through 8-F.154
Risks are summarized in Appendix I, Tables 9-F.1 through 9-F.48B and Tables 9-F.151 through 9-F.154.
Total Risk is the sum of cancer risks for children and adults, and the highest HI value among child and adult subpopulations.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Target organ-spedific hazad index does not exceed 1 (Appendix J) Prepared by / Date: KJC 07/02/12

Checked by / Date: JHP 07/02/12
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B1 - Area Around Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 1
Dermal Contact 9.E-06 0.2
Dust Inhalation 6.E-09 0.00006
External Radiation 2.E-06 NA

Adult Incidental Ingestion 8.E-06 0.2
Dermal Contact 2.E-06 0.04
Dust Inhalation 9.E-09 0.00006
External Radiation 7.E-06 NA
Total Surface Soil Risk: 6.E-05 0.8 [a]

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 1
Dermal Contact 2.E-06 0.2
Dust Inhalation 6.E-09 0.00006
Vapor Inhalation 6.E-14 0.00000004
External Radiation 2.E-06 NA

Adult Incidental Ingestion 5.E-06 0.1
Dermal Contact 8.E-07 0.03
Dust Inhalation 9.E-09 0.00006
Vapor Inhalation 1.E-13 0.00000004
External Radiation 7.E-06 NA

Total Subsurface Soil Risk: 3.E-05 1

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 11
Dermal Contact 2.E-05 4
Dust Inhalation 8.E-09 0.00008
External Radiation 2.E-06 NA

Adult Incidental Ingestion 2.E-05 1
Dermal Contact 1.E-05 0.6
Dust Inhalation 1.E-08 0.00008
External Radiation 7.E-06 NA
Total Surface Soil Risk: 1.E-04 15

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 7
Dermal Contact 1.E-05 2
Dust Inhalation 6.E-09 0.00007
Vapor Inhalation 3.E-11 0.00002
External Radiation 2.E-06 NA

Adult Incidental Ingestion 2.E-05 0.7
Dermal Contact 6.E-06 0.4
Dust Inhalation 9.E-09 0.00007
Vapor Inhalation 6.E-11 0.00002
External Radiation 7.E-06 NA

Total Subsurface Soil Risk: 8.E-05 9
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B3 - AOI 10 NE Wetlands Soils Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 0.6
Dermal Contact 5.E-07 0.01
Dust Inhalation 6.E-09 0.00006
External Radiation 2.E-06 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 3.E-07 0.002
Dust Inhalation 9.E-09 0.00006
External Radiation 6.E-06 NA
Total Surface Soil Risk: 2.E-05 0.7

Subsurface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 1
Dermal Contact 4.E-07 0.01
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-06 NA

Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 2.E-07 0.002
Dust Inhalation 1.E-08 0.0001
External Radiation 8.E-06 NA

Total Subsurface Soil Risk: 2.E-05 1

Risk calculations are presented in Appendix G-1, Tables 7-F.49 through 7-F.66.
     and Appendix H, Tables 8-F.49 through 8-F.66.
Risks are summarized in Appendix I, Tables 9-F.49 through 9-F.66.
Total Risk is the sum of cancer risks for children and adults, and the highest HI value among child and adult subpopulations.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Target organ-spedific hazad index does not exceed 1 (Appendix J) Prepared by / Date: KJC 07/02/12

Checked by / Date: JHP 07/02/12
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A1 - AOI 14 West

Surface Soil Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 7.E-08 0.0003
Dust Inhalation 3.E-09 0.00003
External Radiation 2.E-05 NA
Total Surface Soil Risk: 2.E-05 0.03

Future A2 - AOI 14 South

Surface Soil Adult Incidental Ingestion 2.E-06 0.04
Dermal Contact 9.E-08 0.001
Dust Inhalation 3.E-09 0.00005
External Radiation 2.E-05 NA
Total Surface Soil Risk: 2.E-05 0.04

Future A3 - AOI 14 East

Surface Soil Adult Incidental Ingestion 3.E-06 0.03
Dermal Contact 1.E-07 0.0006
Dust Inhalation 3.E-09 0.00004
External Radiation 2.E-05 NA
Total Surface Soil Risk: 2.E-05 0.03

Future A4 - AOI 14 North

Surface Soil Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 3.E-07 0.01
Dust Inhalation 4.E-09 0.00004
External Radiation 2.E-05 NA
Total Surface Soil Risk: 2.E-05 0.1

Subsurface Soil Adult Incidental Ingestion 1.E-06 0.03
Dermal Contact 7.E-08 0.0008
Dust Inhalation 3.E-09 0.00003
External Radiation 2.E-05 NA

Total Subsurface Soil Risk: 2.E-05 0.03

Future A5 - AOI 8 Sweepings Piles

Surface Soil Adult Incidental Ingestion 6.E-06 0.4
Dermal Contact 9.E-07 0.05
Dust Inhalation 6.E-09 0.00004
External Radiation 3.E-05 NA
Total Surface Soil Risk: 3.E-05 0.4

Subsurface Soil Adult Incidental Ingestion 4.E-06 0.2
Dermal Contact 5.E-07 0.03
Dust Inhalation 4.E-09 0.00003
External Radiation 2.E-05 NA

Total Subsurface Soil Risk: 3.E-05 0.2
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Adult Incidental Ingestion 6.E-06 0.5
Dermal Contact 3.E-07 0.01
Dust Inhalation 2.E-08 0.00005
External Radiation 1.E-04 NA
Total Surface Soil Risk: 1.E-04 0.5

Subsurface Soil Adult Incidental Ingestion 7.E-06 0.5
Dermal Contact 9.E-07 0.06
Dust Inhalation 1.E-08 0.00004
External Radiation 6.E-05 NA

Total Subsurface Soil Risk: 7.E-05 0.6

Future A7 - AOI 5 Industrial Area West

Surface Soil Adult Incidental Ingestion 2.E-06 0.05
Dermal Contact 1.E-07 0.001
Dust Inhalation 4.E-09 0.00005
External Radiation 2.E-05 NA
Total Surface Soil Risk: 2.E-05 0.05

Subsurface Soil Adult Incidental Ingestion 1.E-06 0.04
Dermal Contact 6.E-08 0.0003
Dust Inhalation 4.E-09 0.00004
External Radiation 2.E-05 NA

Total Subsurface Soil Risk: 3.E-05 0.04

Future A8 - AOI 14 Off-Property

Surface Soil Adult Incidental Ingestion 1.E-06 0.03
Dermal Contact 4.E-08 0.0002
Dust Inhalation 3.E-09 0.0002
External Radiation 2.E-05 NA
Total Surface Soil Risk: 2.E-05 0.03

Future B1 - Area Around Cooling Pond

Surface Soil Adult Incidental Ingestion 3.E-06 0.08
Dermal Contact 3.E-07 0.006
Dust Inhalation 3.E-09 0.00003
External Radiation 4.E-06 NA
Total Surface Soil Risk: 7.E-06 0.08

Subsurface Soil Adult Incidental Ingestion 2.E-06 0.05
Dermal Contact 1.E-07 0.004
Dust Inhalation 3.E-09 0.00003
Vapor Inhalation 2.E-12 0.0000006
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 7.E-06 0.06
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Adult Incidental Ingestion 1.E-05 0.6
Dermal Contact 2.E-06 0.1
Dust Inhalation 4.E-09 0.00005
External Radiation 4.E-06 NA
Total Surface Soil Risk: 2.E-05 0.7

Subsurface Soil Adult Incidental Ingestion 8.E-06 0.4
Dermal Contact 1.E-06 0.06
Dust Inhalation 3.E-09 0.00004
Vapor Inhalation 8.E-10 0.0003
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.4

Risk calculations are presented in Appendix G-1, Tables 7-F.103 through 7-F.118.
     and Appendix H, Tables 8-F.103 through 8-F.118
Risks are summarized in Appendix I, Tables 9-F.103 through 9-F.118
NC - Not Calculated, hazard index is not summed across age groups.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A1 - AOI 14 West

Surface Soil Adult Incidental Ingestion 3.E-06 0.05
Dermal Contact 7.E-07 0.003
Dust Inhalation 2.E-08 0.0002
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.05

Future A2 - AOI 14 South

Surface Soil Adult Incidental Ingestion 3.E-06 0.07
Dermal Contact 9.E-07 0.01
Dust Inhalation 2.E-08 0.0004
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.08

Future A3 - AOI 14 East

Surface Soil Adult Incidental Ingestion 6.E-06 0.07
Dermal Contact 1.E-06 0.006
Dust Inhalation 2.E-08 0.0003
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.07

Future A4 - AOI 14 North

Surface Soil Adult Incidental Ingestion 7.E-06 0.2
Dermal Contact 3.E-06 0.1
Dust Inhalation 2.E-08 0.0003
External Radiation 3.E-05 NA
Total Surface Soil Risk: 4.E-05 0.4

Subsurface Soil Adult Incidental Ingestion 3.E-06 0.06
Dermal Contact 7.E-07 0.008
Dust Inhalation 2.E-08 0.0002
External Radiation 4.E-05 NA

Total Subsurface Soil Risk: 5.E-05 0.07

Future A5 - AOI 8 Sweepings Piles

Surface Soil Adult Incidental Ingestion 1.E-05 0.7
Dermal Contact 9.E-06 0.5
Dust Inhalation 4.E-08 0.0003
External Radiation 5.E-05 NA
Total Surface Soil Risk: 7.E-05 1

Subsurface Soil Adult Incidental Ingestion 9.E-06 0.4
Dermal Contact 5.E-06 0.3
Dust Inhalation 2.E-08 0.0003
External Radiation 4.E-05 NA

Total Subsurface Soil Risk: 6.E-05 0.7
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Adult Incidental Ingestion 1.E-05 0.99
Dermal Contact 3.E-06 0.10
Dust Inhalation 8.E-08 0.0004
External Radiation 2.E-04 NA
Total Surface Soil Risk: 2.E-04 1

Subsurface Soil Adult Incidental Ingestion 1.E-05 1
Dermal Contact 9.E-06 0.6
Dust Inhalation 4.E-08 0.0003
External Radiation 1.E-04 NA

Total Subsurface Soil Risk: 1.E-04 1 [a]

Future A7 - AOI 5 Industrial Area West

Surface Soil Adult Incidental Ingestion 4.E-06 0.09
Dermal Contact 1.E-06 0.01
Dust Inhalation 3.E-08 0.0004
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.1

Subsurface Soil Adult Incidental Ingestion 3.E-06 0.07
Dermal Contact 6.E-07 0.003
Dust Inhalation 3.E-08 0.0003
External Radiation 4.E-05 NA

Total Subsurface Soil Risk: 5.E-05 0.07

Future A8 - AOI 14 Off-Property

Surface Soil Adult Incidental Ingestion 2.E-06 0.06
Dermal Contact 4.E-07 0.002
Dust Inhalation 2.E-08 0.002
External Radiation 3.E-05 NA
Total Surface Soil Risk: 3.E-05 0.06

Future B1 - Area Around Cooling Pond

Surface Soil Adult Incidental Ingestion 3.E-06 0.08
Dermal Contact 3.E-07 0.006
Dust Inhalation 3.E-09 0.00003
External Radiation 4.E-06 NA
Total Surface Soil Risk: 7.E-06 0.08

Subsurface Soil Adult Incidental Ingestion 2.E-06 0.05
Dermal Contact 1.E-07 0.004
Dust Inhalation 3.E-09 0.00003
Vapor Inhalation 2.E-12 0.0000006
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 7.E-06 0.06
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Adult Incidental Ingestion 1.E-05 0.6
Dermal Contact 2.E-06 0.1
Dust Inhalation 4.E-09 0.00005
External Radiation 4.E-06 NA
Total Surface Soil Risk: 2.E-05 0.7

Subsurface Soil Adult Incidental Ingestion 8.E-06 0.4
Dermal Contact 1.E-06 0.06
Dust Inhalation 3.E-09 0.00004
Vapor Inhalation 8.E-10 0.0003
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.4

Risk calculations are presented in Appendix G-1, Tables 7-F.115 through 7-F.130.
     and Appendix H, Tables 8-F.115 through 8-F.130
Risks are summarized in Appendix I, Tables 9-F.115 through 9-F.130
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Target organ-spedific hazad index does not exceed 1 (Appendix J) Prepared by / Date: KJC 07/02/12

Checked by / Date: JHP 07/02/12
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Current 4 - Rt. 62 Outfall and Embayment Area
Future B4 - Rt. 62 Outfall and Embayment Area

Surface Soil Adult Incidental Ingestion 2.E-06 0.2
Dermal Contact 4.E-07 0.01
Dust Inhalation 7.E-07 0.2
External Radiation 1.E-06 NA
Total Surface Soil Risk: 4.E-06 0.4

Subsurface Soil Adult Incidental Ingestion 9.E-07 0.3
Dermal Contact 2.E-07 0.008
Dust Inhalation 9.E-07 0.2
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 4.E-06 0.5

Future A1 - AOI 14 West

Surface Soil Adult Incidental Ingestion 6.E-07 0.2
Dermal Contact 6.E-08 0.008
Dust Inhalation 7.E-07 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 3.E-06 0.4

Future A2 - AOI 14 South

Surface Soil Adult Incidental Ingestion 7.E-07 0.2
Dermal Contact 8.E-08 0.01
Dust Inhalation 6.E-07 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 3.E-06 0.5

Future A3 - AOI 14 East

Surface Soil Adult Incidental Ingestion 1.E-06 0.3
Dermal Contact 1.E-07 0.02
Dust Inhalation 7.E-07 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 3.E-06 0.5

Future A4 - AOI 14 North

Surface Soil Adult Incidental Ingestion 1.E-06 0.6
Dermal Contact 3.E-07 0.1
Dust Inhalation 6.E-07 0.2
External Radiation 1.E-06 NA
Total Surface Soil Risk: 4.E-06 0.9

Subsurface Soil Adult Incidental Ingestion 6.E-07 0.2
Dermal Contact 6.E-08 0.01
Dust Inhalation 6.E-07 0.2
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 3.E-06 0.4
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A5 - AOI 8 Sweepings Piles

Surface Soil Adult Incidental Ingestion 3.E-06 2
Dermal Contact 8.E-07 0.5
Dust Inhalation 1.E-06 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 6.E-06 2

Subsurface Soil Adult Incidental Ingestion 2.E-06 0.9
Dermal Contact 5.E-07 0.3
Dust Inhalation 7.E-07 0.2
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 5.E-06 1

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Adult Incidental Ingestion 2.E-06 2
Dermal Contact 2.E-07 0.1
Dust Inhalation 2.E-06 0.2
External Radiation 8.E-06 NA
Total Surface Soil Risk: 1.E-05 2

Subsurface Soil Adult Incidental Ingestion 3.E-06 2
Dermal Contact 9.E-07 0.6
Dust Inhalation 1.E-06 0.2
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 1.E-05 3

Future A7 - AOI 5 Industrial Area West

Surface Soil Adult Incidental Ingestion 8.E-07 0.3
Dermal Contact 1.E-07 0.02
Dust Inhalation 8.E-07 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 3.E-06 0.5

Subsurface Soil Adult Incidental Ingestion 6.E-07 0.2
Dermal Contact 6.E-08 0.006
Dust Inhalation 7.E-07 0.2
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 3.E-06 0.4

Future A8 - AOI 14 Off-Property

Surface Soil Adult Incidental Ingestion 5.E-07 0.2
Dermal Contact 4.E-08 0.006
Dust Inhalation 5.E-07 1
External Radiation 1.E-06 NA

Total Subsurface Soil Risk: 2.E-06 1
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B1 - Area Around Cooling Pond

Surface Soil Adult Incidental Ingestion 1.E-06 0.4
Dermal Contact 3.E-07 0.06
Dust Inhalation 7.E-07 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 4.E-06 0.6

Subsurface Soil Adult Incidental Ingestion 9.E-07 0.3
Dermal Contact 1.E-07 0.05
Dust Inhalation 7.E-07 0.2
Vapor Inhalation 6.E-12 0.0000002
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 4.E-06 0.5

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Adult Incidental Ingestion 5.E-06 3
Dermal Contact 2.E-06 1
Dust Inhalation 1.E-06 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 9.E-06 4

Subsurface Soil Adult Incidental Ingestion 3.E-06 2
Dermal Contact 9.E-07 0.6
Dust Inhalation 7.E-07 0.2
Vapor Inhalation 3.E-09 0.00008
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 7.E-06 2

Future B3 - AOI 10 NE Wetland Soils Area

Surface Soil Adult Incidental Ingestion 6.E-07 0.2
Dermal Contact 5.E-08 0.007
Dust Inhalation 7.E-07 0.2
External Radiation 2.E-06 NA
Total Surface Soil Risk: 3.E-06 0.4

Subsurface Soil Adult Incidental Ingestion 5.E-07 0.3
Dermal Contact 4.E-08 0.006
Dust Inhalation 1.E-06 0.3
External Radiation 2.E-06 NA

Total Subsurface Soil Risk: 4.E-06 0.6
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B5 - AOI 1 Holding Basin

Surface Soil Adult Incidental Ingestion 1.E-06 0.8
Dermal Contact 5.E-08 0.008
Dust Inhalation 1.E-06 0.2
External Radiation 5.E-06 NA
Total Surface Soil Risk: 7.E-06 1

Subsurface Soil Adult Incidental Ingestion 1.E-06 0.8
Dermal Contact 4.E-08 0.006
Dust Inhalation 1.E-06 0.3
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 7.E-06 1

Risk calculations are presented in Appendix G-1, Tables 7-F.131 through 7-F.150 and Tables 7-F.159 through 7-F.160.
     and Appendix H, Tables 8-F.131 through 8-F.150 and Tables 8-F.159 through 8-F.160
Risks are summarized in Appendix I, 9-F.131 through 9-F.150 and Tables 9-F.159 through 9-F.160.
NC - Not Calculated, hazard index is not summed across age groups.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Stowe Town Forest

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.6
Dermal Contact 2.E-06 0.02
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 6.E-06 0.07
Dermal Contact 8.E-07 0.003
Dust Inhalation 1.E-08 0.00009
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.7

Total Background Receptor Risk: 1.E-04 0.7

Future A1 - AOI 14 West

Surface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.5
Dermal Contact 1.E-06 0.01
Dust Inhalation 1.E-08 0.00009
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.05
Dermal Contact 4.E-07 0.002
Dust Inhalation 1.E-08 0.00005
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 9.E-05 0.5

Incremental Receptor Risk - Surface Soil: LT LT

Future A2 - AOI 14 South

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.7
Dermal Contact 2.E-06 0.04
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 6.E-07 0.007
Dust Inhalation 9.E-09 0.00008
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.7

Incremental Receptor Risk - Surface Soil: LT 0.04
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A3 - AOI 14 East

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.6
Dermal Contact 1.E-06 0.03
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 6.E-06 0.07
Dermal Contact 6.E-07 0.004
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.7

Incremental Receptor Risk - Surface Soil: LT LT

Future A4 - AOI 14 North

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 2
Dermal Contact 4.E-06 0.5
Dust Inhalation 1.E-08 0.0001
External Radiation 1.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 8.E-06 0.2
Dermal Contact 2.E-06 0.08
Dust Inhalation 1.E-08 0.00007
External Radiation 5.E-05 NA
Produce Ingestion 9.E-06 NA
Total Surface Soil Risk: 1.E-04 3

Subsurface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.5
Dermal Contact 1.E-06 0.03
Dust Inhalation 1.E-08 0.00009
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.06
Dermal Contact 5.E-07 0.005
Dust Inhalation 1.E-08 0.00005
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.6

Incremental Receptor Risk - Surface Soil: LT 2

Incremental Receptor Risk - Subsurface Soil: LT LT
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A5 - AOI 8 Sweepings Piles

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 7
Dermal Contact 9.E-06 2
Dust Inhalation 2.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 1.E-05 0.7
Dermal Contact 5.E-06 0.3
Dust Inhalation 2.E-08 0.00007
External Radiation 7.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 2.E-04 9

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 4
Dermal Contact 6.E-06 1
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4
Dermal Contact 3.E-06 0.2
Dust Inhalation 1.E-08 0.00006
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 5

Incremental Receptor Risk - Surface Soil: 4.E-05 8

Incremental Receptor Risk - Subsurface Soil: 1.E-05 4

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 9
Dermal Contact 5.E-06 0.4
Dust Inhalation 2.E-08 0.0002
External Radiation 8.E-05 NA
Produce Ingestion 1.E-06 NA

Adult Incidental Ingestion 3.E-05 1
Dermal Contact 2.E-06 0.06
Dust Inhalation 5.E-08 0.00009
External Radiation 3.E-04 NA
Produce Ingestion 4.E-05 NA
Total Surface Soil Risk: 4.E-04 10

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 10
Dermal Contact 1.E-05 2
Dust Inhalation 1.E-08 0.0001
External Radiation 5.E-05 NA
Produce Ingestion 9.E-07 NA

Adult Incidental Ingestion 2.E-05 1
Dermal Contact 6.E-06 0.4
Dust Inhalation 3.E-08 0.00006
External Radiation 2.E-04 NA
Produce Ingestion 2.E-05 NA

Total Subsurface Soil Risk: 3.E-04 12

Incremental Receptor Risk - Surface Soil: 3.E-04 9

Incremental Receptor Risk - Subsurface Soil: 2.E-04 12



Table 5-10
Incremental Risk Summary Table - Future Land Use - Resident

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
Summary.xlsx, F  Resident w BKG Page 4 of 10

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A7 - AOI 5 Industrial Area West

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.9
Dermal Contact 3.E-06 0.05
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 5.E-06 0.09
Dermal Contact 9.E-07 0.008
Dust Inhalation 1.E-08 0.00008
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.9

Subsurface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.7
Dermal Contact 1.E-06 0.01
Dust Inhalation 3.E-09 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 4.E-07 0.002
Dust Inhalation 1.E-08 0.00007
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.7

Incremental Receptor Risk - Surface Soil: LT 0.3

Incremental Receptor Risk - Subsurface Soil: LT 0.02

Future A8 - AOI 14 Off-Property

Surface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.6
Dermal Contact 4.E-07 0.01
Dust Inhalation 8.E-09 0.0006
External Radiation 1.E-05 NA
Produce Ingestion 3.E-07 NA

Adult Incidental Ingestion 3.E-06 0.06
Dermal Contact 2.E-07 0.001
Dust Inhalation 7.E-09 0.0003
External Radiation 4.E-05 NA
Produce Ingestion 8.E-06 NA
Total Surface Soil Risk: 7.E-05 0.6

Incremental Receptor Risk - Surface Soil: LT LT
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B1 - Area Around Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 1
Dermal Contact 9.E-06 0.2
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 8.E-06 0.2
Dermal Contact 2.E-06 0.04
Dust Inhalation 1.E-08 0.00006
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 1.E-04 0.8 [a]

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 1
Dermal Contact 2.E-06 0.2
Dust Inhalation 1.E-08 0.000097
Vapor Inhalation 1.E-13 0.00000007
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 5.E-06 0.1
Dermal Contact 8.E-07 0.03
Dust Inhalation 1.E-08 0.00006
Vapor Inhalation 1.E-13 0.00000004
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 1

Incremental Receptor Risk - Surface Soil: 1.E-05 0.7

Incremental Receptor Risk - Subsurface Soil: LT 0.5

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 11
Dermal Contact 2.E-05 4
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 2.E-05 1
Dermal Contact 1.E-05 0.6
Dust Inhalation 1.E-08 0.00008
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 2.E-04 15

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 7
Dermal Contact 1.E-05 2
Dust Inhalation 1.E-08 0.0001
Vapor Inhalation 5.E-11 0.00003
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 2.E-05 0.7
Dermal Contact 6.E-06 0.4
Dust Inhalation 1.E-08 0.00007
Vapor Inhalation 6.E-11 0.00002
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 2.E-04 9

Incremental Receptor Risk - Surface Soil: 7.E-05 15

Incremental Receptor Risk - Subsurface Soil: 4.E-05 8
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B3 - AOI 10 NE Wetlands Soils Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 0.6
Dermal Contact 5.E-07 0.01
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07
Dermal Contact 3.E-07 0.002
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 9.E-05 0.7

Subsurface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 1
Dermal Contact 4.E-07 0.01
Dust Inhalation 2.E-08 0.0002
External Radiation 2.E-05 NA
Produce Ingestion 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 2.E-07 0.002
Dust Inhalation 2.E-08 0.0001
External Radiation 6.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 1

Incremental Receptor Risk - Surface Soil: LT LT

Incremental Receptor Risk - Subsurface Soil: LT 0.3

Future B4 - Rt. 62 Outfall and Embayment Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 0.5
Dermal Contact 2.E-05 0.04
Dust Inhalation 1.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 1.E-05 0.06
Dermal Contact 5.E-06 0.006
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA
Total Surface Soil Risk: 2.E-04 0.6

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 0.8
Dermal Contact 6.E-06 0.01
Dust Inhalation 2.E-08 0.0001
External Radiation 2.E-05 NA
Produce Ingestion 4.E-07 NA

Adult Incidental Ingestion 6.E-06 0.08
Dermal Contact 1.E-06 0.002
Dust Inhalation 1.E-08 0.00006
External Radiation 5.E-05 NA
Produce Ingestion 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.8

Incremental Receptor Risk - Surface Soil: 5.E-05 LT

Incremental Receptor Risk - Subsurface Soil: LT 0.1
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Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
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Future B5 - AOI 1 Holding Basin

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 4
Dermal Contact 5.E-07 0.01
Dust Inhalation 2.E-08 0.0001
External Radiation 5.E-05 NA
Produce Ingestion 9.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4
Dermal Contact 3.E-07 0.002
Dust Inhalation 3.E-08 0.00007
External Radiation 1.E-04 NA
Produce Ingestion 2.E-05 NA
Total Surface Soil Risk: 2.E-04 4

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 4
Dermal Contact 4.E-07 0.01
Dust Inhalation 2.E-08 0.0002
External Radiation 4.E-05 NA
Produce Ingestion 8.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4
Dermal Contact 2.E-07 0.002
Dust Inhalation 3.E-08 0.0001
External Radiation 1.E-04 NA
Produce Ingestion 2.E-05 NA

Total Subsurface Soil Risk: 2.E-04 4

Incremental Receptor Risk - Surface Soil: 1.E-04 3

Incremental Receptor Risk - Subsurface Soil: 1.E-04 3
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OB Background

Background Overburden Child (ages 1-6) Ingestion 2.E-05 1
Groundater Dermal Contact 4.E-07 0.06

Vapor Inhalation 1.E-08 0.005

Adult Incidental Ingestion 2.E-05 0.4
Dermal Contact 8.E-07 0.02
Vapor Inhalation 3.E-08 0.0027

Total BR Background Receptor Risk: 3.E-05 1

Total Receptor Risk: 3.E-05 1

BR Background

Background Bedrock Child (ages 1-6) Ingestion 3.E-04 16
Groundater Dermal Contact 2.E-06 0.5

Vapor Inhalation 4.E-08 0.0002

Adult Incidental Ingestion 4.E-04 5
Dermal Contact 3.E-06 0.18
Vapor Inhalation 1.E-07 0.0001

Total OB Background Receptor Risk: 7.E-04 17

Total Receptor Risk: 7.E-04 17
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OB Plume

On-Property OB Child (ages 1-6) Ingestion 8.E-04 942
Groundwater Plume Dermal Contact 3.E-06 6

Vapor Inhalation 3.E-07 0.2

Adult Incidental Ingestion 3.E-03 269
Dermal Contact 5.E-06 2
Vapor Inhalation 5.E-07 0.1

Total On-Property OB Groundwater Plume Risk: 4.E-03 948

Incremental Receptor Risk - OB Groundwater: 4.E-03 947

BR Plume

On-Property BR Child (ages 1-6) Ingestion 2.E-03 99
Groundwater Plume Dermal Contact 6.E-06 2

Vapor Inhalation 3.E-07 0.1

Adult Incidental Ingestion 6.E-03 28
Dermal Contact 8.E-06 0.8
Vapor Inhalation 6.E-07 0.06

Total On-Property BR Groundwater Plume Risk: 8.E-03 101

Incremental Receptor Risk - BR Groundwater: 7.E-03 84
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OB

On-Property OB Child (ages 1-6) Ingestion 2.E-04 23
Groundwater Dermal Contact 3.E-06 0.8

Vapor Inhalation 8.E-08 0.01

Adult Incidental Ingestion 4.E-04 7
Dermal Contact 2.E-06 0.3
Vapor Inhalation 8.E-08 0.008

Total On-Property OB Groundwater Risk: 6.E-04 24

Incremental Receptor Risk - OB Groundwater: 6.E-04 23

BR

On-Property BR Child (ages 1-6) Ingestion 2.E-04 13
Groundwater Dermal Contact 1.E-06 0.5

Vapor Inhalation 5.E-08 0.1

Adult Incidental Ingestion 7.E-04 4
Dermal Contact 2.E-06 0.2
Vapor Inhalation 6.E-08 0.02

Total On-Property BR Groundwater Risk: 9.E-04 14

Incremental Receptor Risk - BR Groundwater: 2.E-04 LT

OP OB

Off-Property OB Child (ages 1-6) Ingestion 1.E-04 20
Groundwater Dermal Contact 7.E-06 1

Vapor Inhalation 8.E-07 0.5

Adult Incidental Ingestion 1.E-04 6
Dermal Contact 1.E-05 0.4
Vapor Inhalation 1.E-06 0.3

Total Off-Property OB Groundwater Risk: 3.E-04 22

Incremental Receptor Risk - OB Groundwater: 2.E-04 20

OP BR

Off-Property BR Child (ages 1-6) Ingestion 3.E-04 59
Groundwater Dermal Contact 3.E-06 2

Vapor Inhalation 3.E-07 0.2

Adult Incidental Ingestion 7.E-04 17
Dermal Contact 3.E-06 0.8
Vapor Inhalation 5.E-07 0.1

Total Off-Property BR Groundwater Risk: 1.E-03 62

Incremental Receptor Risk - BR Groundwater: 2.E-04 45

Risk calculations are presented in Appendix G-1, Tables 7-F.1 through 7-F.48B and Tables 7-F.151 through 7-F.154.
     and Appendix H, Tables 8-F.1 through 8-F.48B and Tables 8-F.151 through 8-F.154
Background risk calculations are presented in Appendix L.
Total Risk is the sum of cancer risks for children and adults, and the highest HI value among child and adult subpopulations.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Target organ-spedific hazad index does not exceed 1 (Appendix J) Prepared by / Date: KJC 07/02/12
LT - Less than background Checked by / Date: JHP 07/02/12
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Incremental Risk Analysis for Groundwater

Baseline Human Health Risk Assessment
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Concord, Massachusetts

COPC
Background OB 
Groundwater

On-Property OB 
Plume

On-Property OB 
Groundwater

Off-Property OB 
Groundwater

Background BR 
Groundwater

On-Property BR 
Plume

On-Property BR 
Groundwater

Off-Property BR 
Groundwater

Excess Lifetime Cancer Risk
Depleted Uranium 4.E-03
Uranium (Isotopically natural) 1E-08 1.E-04 2.E-05 5.E-07 6.E-03 7.E-04 6.E-04
Arsenic 4E-05 3.E-04 4.E-04 9.E-05 7.E-04 2.E-03 3.E-04 2.E-04
TCE 2.E-05 7.E-05 2.E-05 3.E-05
VC 4.E-05 3.E-05
1,4-Dioxane 2.E-05 8.E-05 6.E-05 1.E-04

Hazard Index
Depleted Uranium 880
Uranium (Isotopically natural) 0.08 2 35 4 3
Arsenic 0.05 4 5 9 19 2 2
TCE 3 12 2 4
Chromium 0.4 4 0.4 3
Cobalt 0.2 13 5 0.4 4 9
Coppper 4
Iron 0.02 6 3 5 0.6 6 2 4
Manganese 0.1 4 6 0.8 6 2 18
Molybdenum 18 0.2 2
Nitrate & Nitrite 0.03 9 1 0.08 17 18

Risk calculations are presented in Appendix G1, Tables 7-F.61 through 7-F.102.
Background risk calculations are presented in Appendix L.



Table 5-12
Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Stowe Town Forest

Surface Soil Child (ages 1-6) Incidental Ingestion 7.E-06 0.3
Dermal Contact 1.E-06 0.01
Dust Inhalation 6.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.03
Dermal Contact 4.E-07 0.002
Dust Inhalation 9.E-09 0.00007
External Radiation 6.E-06 NA

Total Surface Soil Risk: 2.E-05 0.3

Total Background Receptor Risk: 2.E-05 0.3

Future A1 - AOI 14 West

Surface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.2
Dermal Contact 5.E-07 0.007
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 2.E-07 0.001
Dust Inhalation 7.E-09 0.00005
External Radiation 5.E-06 NA

Total Surface Soil Risk: 1.E-05 0.2

Incremental Receptor Risk - Surface Soil: LT LT

Future A2 - AOI 14 South

Surface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.3
Dermal Contact 8.E-07 0.02
Dust Inhalation 5.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.04
Dermal Contact 3.E-07 0.003
Dust Inhalation 7.E-09 0.00007
External Radiation 5.E-06 NA

Total Surface Soil Risk: 1.E-05 0.4

Incremental Receptor Risk - Surface Soil: LT 0.02

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
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Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A3 - AOI 14 East

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 0.3
Dermal Contact 5.E-07 0.01
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.03
Dermal Contact 3.E-07 0.002
Dust Inhalation 7.E-09 0.00005
External Radiation 4.E-06 NA

Total Surface Soil Risk: 2.E-05 0.3

Incremental Receptor Risk - Surface Soil: LT LT

Future A4 - AOI 14 North

Surface Soil Child (ages 1-6) Incidental Ingestion 9.E-06 1
Dermal Contact 2.E-06 0.3
Dust Inhalation 5.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 4.E-06 0.1
Dermal Contact 9.E-07 0.04
Dust Inhalation 7.E-09 0.00006
External Radiation 4.E-06 NA

Total Surface Soil Risk: 2.E-05 1

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.3
Dermal Contact 6.E-07 0.02
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 2.E-07 0.003
Dust Inhalation 7.E-09 0.00005
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.3

Incremental Receptor Risk - Surface Soil: 3.E-06 0.9

Incremental Receptor Risk - Subsurface Soil: LT LT
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Table 5-12
Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A5 - AOI 8 Sweepings Piles

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 3
Dermal Contact 4.E-06 1
Dust Inhalation 8.E-09 0.00006
External Radiation 2.E-06 NA

Adult Incidental Ingestion 7.E-06 0.4
Dermal Contact 2.E-06 0.2
Dust Inhalation 1.E-08 0.00006
External Radiation 6.E-06 NA

Total Surface Soil Risk: 4.E-05 4

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 2
Dermal Contact 3.E-06 0.6
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 5.E-06 0.2
Dermal Contact 2.E-06 0.09
Dust Inhalation 7.E-09 0.00005
External Radiation 6.E-06 NA

Total Subsurface Soil Risk: 3.E-05 3

Incremental Receptor Risk - Surface Soil: 2.E-05 4

Incremental Receptor Risk - Subsurface Soil: 9.E-06 2

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 5
Dermal Contact 3.E-06 0.2
Dust Inhalation 8.E-09 0.00008
External Radiation 6.E-06 NA

Adult Incidental Ingestion 2.E-05 0.5
Dermal Contact 9.E-07 0.03
Dust Inhalation 2.E-08 0.00008
External Radiation 2.E-05 NA

Total Surface Soil Risk: 6.E-05 5

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 5
Dermal Contact 5.E-06 1
Dust Inhalation 6.E-09 0.00005
External Radiation 3.E-06 NA

Adult Incidental Ingestion 1.E-05 0.5
Dermal Contact 3.E-06 0.2
Dust Inhalation 1.E-08 0.00005
External Radiation 1.E-05 NA

Total Subsurface Soil Risk: 6.E-05 6

Incremental Receptor Risk - Surface Soil: 4.E-05 4

Incremental Receptor Risk - Subsurface Soil: 4.E-05 6
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Table 5-12
Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A7 - AOI 5 Industrial Area West

Surface Soil Child (ages 1-6) Incidental Ingestion 7.E-06 0.4
Dermal Contact 1.E-06 0.03
Dust Inhalation 6.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.05
Dermal Contact 4.E-07 0.004
Dust Inhalation 9.E-09 0.00007
External Radiation 5.E-06 NA

Total Surface Soil Risk: 2.E-05 0.5

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-06 0.3
Dermal Contact 6.E-07 0.006
Dust Inhalation 6.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.04
Dermal Contact 2.E-07 0.0009
Dust Inhalation 8.E-09 0.00006
External Radiation 6.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.3

Incremental Receptor Risk - Surface Soil: LT 0.1

Incremental Receptor Risk - Subsurface Soil: LT 0.006

Future A8 - AOI 14 Off-Property

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-06 0.3
Dermal Contact 2.E-07 0.005
Dust Inhalation 4.E-09 0.0003
External Radiation 9.E-07 NA

Adult Incidental Ingestion 1.E-06 0.03
Dermal Contact 1.E-07 0.0007
Dust Inhalation 5.E-09 0.0003
External Radiation 4.E-06 NA

Total Surface Soil Risk: 9.E-06 0.3

Incremental Receptor Risk - Surface Soil: LT LT
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Table 5-12
Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B1 - Area Around Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.7
Dermal Contact 5.E-06 0.1
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 4.E-06 0.08
Dermal Contact 1.E-06 0.02
Dust Inhalation 7.E-09 0.00005
External Radiation 5.E-06 NA

Total Surface Soil Risk: 3.E-05 0.8

Subsurface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.5
Dermal Contact 8.E-07 0.08
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 3.E-06 0.05
Dermal Contact 4.E-07 0.01
Dust Inhalation 8.E-09 0.00005
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 2.E-05 0.6

Incremental Receptor Risk - Surface Soil: 1.E-05 0.5

Incremental Receptor Risk - Subsurface Soil: LT 0.3

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 6
Dermal Contact 9.E-06 2
Dust Inhalation 7.E-09 0.00007
External Radiation 1.E-06 NA

Adult Incidental Ingestion 1.E-05 0.6
Dermal Contact 5.E-06 0.3
Dust Inhalation 1.E-08 0.00007
External Radiation 5.E-06 NA

Total Surface Soil Risk: 6.E-05 8

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 3
Dermal Contact 5.E-06 1
Dust Inhalation 5.E-09 0.00006
External Radiation 1.E-06 NA

Adult Incidental Ingestion 8.E-06 0.4
Dermal Contact 3.E-06 0.2
Dust Inhalation 8.E-09 0.00006
External Radiation 5.E-06 NA

Total Subsurface Soil Risk: 4.E-05 5

Incremental Receptor Risk - Surface Soil: 4.E-05 7

Incremental Receptor Risk - Subsurface Soil: 2.E-05 4
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Table 5-12
Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future B3 - AOI 10 NE Wetlands Soils Area

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-06 0.3
Dermal Contact 2.E-07 0.006
Dust Inhalation 5.E-09 0.00005
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.03
Dermal Contact 1.E-07 0.0009
Dust Inhalation 8.E-09 0.00005
External Radiation 5.E-06 NA

Total Surface Soil Risk: 1.E-05 0.3

Subsurface Soil Child (ages 1-6) Incidental Ingestion 3.E-06 0.5
Dermal Contact 2.E-07 0.005
Dust Inhalation 8.E-09 0.00009
External Radiation 1.E-06 NA

Adult Incidental Ingestion 2.E-06 0.05
Dermal Contact 1.E-07 0.0007
Dust Inhalation 1.E-08 0.00009
External Radiation 6.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.5

Incremental Receptor Risk - Surface Soil: LT LT

Incremental Receptor Risk - Subsurface Soil: LT 0.2

Future B5 - AOI 1 Holding Basin

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 2
Dermal Contact 3.E-07 0.007
Dust Inhalation 7.E-09 0.00006
External Radiation 3.E-06 NA

Adult Incidental Ingestion 6.E-06 0.2
Dermal Contact 2.E-07 0.001
Dust Inhalation 1.E-08 0.00006
External Radiation 1.E-05 NA

Total Surface Soil Risk: 3.E-05 2

Subsurface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 2
Dermal Contact 2.E-07 0.005
Dust Inhalation 7.E-09 0.00009
External Radiation 3.E-06 NA

Adult Incidental Ingestion 7.E-06 0.2
Dermal Contact 1.E-07 0.0008
Dust Inhalation 1.E-08 0.00009
External Radiation 1.E-05 NA

Total Subsurface Soil Risk: 3.E-05 2

Incremental Receptor Risk - Surface Soil: 1.E-05 2

Incremental Receptor Risk - Subsurface Soil: 1.E-05 2
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Table 5-12
Incremental Risk Summary Table - Future Land Use - Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future SW/SD-1 - Sphagnum Bog

Surface Water Child (ages 1-6) Incidental Ingestion -- --
Dermal Contact 4.E-09 0.02

Adult Incidental Ingestion -- --
Dermal Contact 6.E-09 0.01

Total Surface Water Risk: 1.E-08 0.02

Sediment Child (ages 1-6) Incidental Ingestion 8.E-07 0.1
Dermal Contact 9.E-08 0.007

Adult Incidental Ingestion 4.E-07 0.01
Dermal Contact 9.E-08 0.003

Total Sediment Risk: 1.E-06 0.1

Peat Child (ages 1-6) External Radiation 9.E-08 NA

Adult External Radiation 2.E-07 NA

Total Peat Risk: 3.E-07 NA

Cummulative Receptor Risk: 2.E-06 0.1

Future SW/SD-2 - Sphagnum Bog SW Corner

Surface Water Child (ages 1-6) Incidental Ingestion -- --
Dermal Contact 4.E-09 0.02

Adult Incidental Ingestion -- --
Dermal Contact 6.E-09 0.010

Total Surface Water Risk: 1.E-08 0.02

Sediment Child (ages 1-6) Incidental Ingestion 3.E-06 1
Dermal Contact 9.E-07 0.2

Adult Incidental Ingestion 1.E-06 0.1
Dermal Contact 1.E-06 0.1

Total Sediment Risk: 7.E-06 1

Cummulative Receptor Risk: 7.E-06 1

Future SW/SD-3 - Cooling Pond

Surface Water Child (ages 1-6) Incidental Ingestion 1.E-07 0.003
Dermal Contact 3.E-09 0.0006

Adult Incidental Ingestion 5.E-08 0.0007
Dermal Contact 8.E-09 0.0004

Total Surface Water Risk: 2.E-07 0.004

Sediment Child (ages 1-6) Incidental Ingestion 7.E-05 18
Dermal Contact 2.E-05 6

Adult Incidental Ingestion 3.E-05 2
Dermal Contact 3.E-05 2

Total Sediment Risk: 1.E-04 23

Cummulative Receptor Risk: 1.E-04 23

Risk calculations are presented in Appendix G-1, Tables 7-F.61 through 7-F.102 and Tables 7-F.155 through 7-F.158.
     and Appendix H, Tables 8-F.61 through 8-F.102 and Tables 8-F.155 through 8-F.158
Background risk calculations are presented in Appendix L.
Total Risk is the sum of cancer risks for children and adults, and the highest HI value among child and adult subpopulations.
Cumulative receptor risk is the sum of Total Risks among all media for which the receptor exposure was evaluated.
NC - Not Calculated, hazard index is not summed across age groups. Prepared by / Date: KJC 07/02/12
LT - Less than background Checked by / Date: JHP 07/02/12
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Table 5-13
Incremental Risk Summary Table - Future Land Use - Outdoor Commercial / Industrial Worker

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Stowe Town Forest

Surface Soil Adult Incidental Ingestion 6.E-06 0.07
Dermal Contact 1.E-06 0.005
Dust Inhalation 3.E-08 0.0004
External Radiation 5.E-05 NA
Total Surface Soil Risk: 5.E-05 0.07

Future A1 - AOI 14 West

Surface Soil Adult Incidental Ingestion 3.E-06 0.05
Dermal Contact 7.E-07 0.003
Dust Inhalation 2.E-08 0.0002
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.05

Incremental Receptor Risk - Surface Soil: LT LT

Future A2 - AOI 14 South

Surface Soil Adult Incidental Ingestion 3.E-06 0.07
Dermal Contact 9.E-07 0.01
Dust Inhalation 2.E-08 0.0004
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.08

Incremental Receptor Risk - Surface Soil: LT 0.008

Future A3 - AOI 14 East

Surface Soil Adult Incidental Ingestion 6.E-06 0.07
Dermal Contact 1.E-06 0.006
Dust Inhalation 2.E-08 0.0003
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.07

Incremental Receptor Risk - Surface Soil: LT LT

Future A4 - AOI 14 North

Surface Soil Adult Incidental Ingestion 7.E-06 0.2
Dermal Contact 3.E-06 0.1
Dust Inhalation 2.E-08 0.0003
External Radiation 3.E-05 NA
Total Surface Soil Risk: 4.E-05 0.4

Subsurface Soil Adult Incidental Ingestion 3.E-06 0.06
Dermal Contact 7.E-07 0.008
Dust Inhalation 2.E-08 0.0002
External Radiation 4.E-05 NA

Total Subsurface Soil Risk: 5.E-05 0.07

Incremental Receptor Risk - Surface Soil: LT 0.3

Incremental Receptor Risk - Subsurface Soil: LT LT



Table 5-13
Incremental Risk Summary Table - Future Land Use - Outdoor Commercial / Industrial Worker

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A5 - AOI 8 Sweepings Piles

Surface Soil Adult Incidental Ingestion 1.E-05 0.7
Dermal Contact 9.E-06 0.5
Dust Inhalation 4.E-08 0.0003
External Radiation 5.E-05 NA
Total Surface Soil Risk: 7.E-05 1

Subsurface Soil Adult Incidental Ingestion 9.E-06 0.4
Dermal Contact 5.E-06 0.3
Dust Inhalation 2.E-08 0.0003
External Radiation 4.E-05 NA

Total Subsurface Soil Risk: 6.E-05 0.7

Incremental Receptor Risk - Surface Soil: 1.E-05 1

Incremental Receptor Risk - Subsurface Soil: 4.E-06 0.7

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Adult Incidental Ingestion 1.E-05 0.99
Dermal Contact 3.E-06 0.10
Dust Inhalation 8.E-08 0.0004
External Radiation 2.E-04 NA
Total Surface Soil Risk: 2.E-04 1

Subsurface Soil Adult Incidental Ingestion 1.E-05 1
Dermal Contact 9.E-06 0.6
Dust Inhalation 4.E-08 0.0003
External Radiation 1.E-04 NA

Total Subsurface Soil Risk: 1.E-04 1 [a]

Incremental Receptor Risk - Surface Soil: 1.E-04 1

Incremental Receptor Risk - Subsurface Soil: 8.E-05 1

Future A7 - AOI 5 Industrial Area West

Surface Soil Adult Incidental Ingestion 4.E-06 0.09
Dermal Contact 1.E-06 0.01
Dust Inhalation 3.E-08 0.0004
External Radiation 4.E-05 NA
Total Surface Soil Risk: 4.E-05 0.1

Subsurface Soil Adult Incidental Ingestion 3.E-06 0.07
Dermal Contact 6.E-07 0.003
Dust Inhalation 3.E-08 0.0003
External Radiation 4.E-05 NA

Total Subsurface Soil Risk: 5.E-05 0.07

Incremental Receptor Risk - Surface Soil: LT 0.03

Incremental Receptor Risk - Subsurface Soil: LT 0.0003



Table 5-13
Incremental Risk Summary Table - Future Land Use - Outdoor Commercial / Industrial Worker

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Expo Exposure Point Receptor Exposure Route Excess Lifetime Hazard 
Cancer Risk Index

Future A8 - AOI 14 Off-Property

Surface Soil Adult Incidental Ingestion 2.E-06 0.06
Dermal Contact 4.E-07 0.002
Dust Inhalation 2.E-08 0.002
External Radiation 3.E-05 NA
Total Surface Soil Risk: 3.E-05 0.06

Incremental Receptor Risk - Surface Soil: LT LT

Future B1 - Area Around Cooling Pond

Surface Soil Adult Incidental Ingestion 3.E-06 0.08
Dermal Contact 3.E-07 0.006
Dust Inhalation 3.E-09 0.00003
External Radiation 4.E-06 NA
Total Surface Soil Risk: 7.E-06 0.08

Subsurface Soil Adult Incidental Ingestion 2.E-06 0.05
Dermal Contact 1.E-07 0.004
Dust Inhalation 3.E-09 0.00003
Vapor Inhalation 2.E-12 0.0000006
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 7.E-06 0.06

Incremental Receptor Risk - Surface Soil: LT LT

Incremental Receptor Risk - Subsurface Soil: LT LT

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Adult Incidental Ingestion 1.E-05 0.6
Dermal Contact 2.E-06 0.1
Dust Inhalation 4.E-09 0.00005
External Radiation 4.E-06 NA
Total Surface Soil Risk: 2.E-05 0.7

Subsurface Soil Adult Incidental Ingestion 8.E-06 0.4
Dermal Contact 1.E-06 0.06
Dust Inhalation 3.E-09 0.00004
Vapor Inhalation 8.E-10 0.0003
External Radiation 4.E-06 NA

Total Subsurface Soil Risk: 1.E-05 0.4

Incremental Receptor Risk - Surface Soil: LT 0.6

Incremental Receptor Risk - Subsurface Soil: LT 0.3

Risk calculations are presented in Appendix G-1, Tables 7-F.115 through 7-F.130.
     and Appendix H, Tables 8-F.115 through 8-F.130
Background risk calculations are presented in Appendix L.
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Target organ-spedific hazad index does not exceed 1 (Appendix J) Prepared by / Date: KJC 07/02/12
LT - Less than background Checked by / Date: JHP 07/02/12



Table 5-14
Comparison of Baseline and Incremental Risks

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

Residential Land Use
Baseline Risks Incremental Risks (Excluding Background As & Th)

No EAs No EAs
>1E-04 and HI > 1 7 A5 (ss), A6 (ss, sb), B2 (ss, sb), B5 (ss, sb) 2 A6 (ss, sb)
>1E-04 and HI < 1 1 B4 (ss) none
1E-04 – 1E-06 and HI >1 2 A4 (ss), A5 (sb) 6 A5 (ss, sb), B2 (ss, sb), B5 (ss, sb)
<1E-06 and HI >1 none 1 A4 (ss)

1E-04 – 1E-06 and HI <1 12
A1, A2, A3, A4 (sb), A7 (ss, sb), A8, B1 (ss, sb), B3 

(ss, sb), B4 (sb)
2 B1 (ss), B4 (ss)

<1E-06 and HI <1 none 11
A1, A2, A3, A4 (sb), A7 (ss, sb), A8, B1 (sb), B3 

(ss, sb), B4 (sb)

Recreational Land Use
Baseline Risks Incremental Risks (Excluding Background As & Th)

No EAs No EAs
>1E-04 and HI > 1 none none
>1E-04 and HI < 1 none none
1E-04 – 1E-06 and HI >1 8 A5 (ss, sb), A6 (ss, sb), B2 (ss, sb), B5 (ss, sb) 8 A5 (ss, sb), A6 (ss, sb), B2 (ss, sb), B5 (ss, sb)
<1E-06 and HI >1 none none

1E-04 – 1E-06 and HI <1 14
A1, A2, A3, A4 (ss, sb), A7 (ss, sb), A8, B1 (ss, sb), 

B3 (ss, sb), B4 (ss, sb)
3 A4 (ss), B1 (ss), B4 (ss)

<1E-06 and HI <1 none 11
A1, A2, A3, A4 (sb), A7 (ss, sb), A8, B1 (sb), B3 

(ss, sb), B4 (sb)

Commercial/industrial Land Use
Baseline Risks Incremental Risks (Excluding Background As & Th)

No EAs No EAs
>1E-04 and HI > 1 1 A6 (ss) none
>1E-04 and HI < 1 none none
1E-04 – 1E-06 and HI >1 none none
<1E-06 and HI >1 none none

1E-04 – 1E-06 and HI <1 15
A1, A2, A3, A4 (ss, sb), A5 (ss,sb), A6 (ss), A7 (ss, 

sb), A8, B1 (ss, sb), B2 (ss, sb) 
4 A5 (ss, sb), A6 (ss, sb)

<1E-06 and HI <1 none 12
A1, A2, A3, A4 (ss, sb), A7 (ss, sb), A8, B1 (ss, 

sb), B2 (ss, sb)

Note:  Exposure Areas B3, B4, and B5 were not evaluated for commercial/industrial land use receptors.
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Table 5-15
Multi-Media Risk Assessment Summary - Future Resident

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
SOIL EXPOSURE AREAS Future A1 Future A2 Future A3 Future A4 Future A5 Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B4 Future B5
Surface Soil 9E-05 0.5 1E-04 0.7 1E-04 0.7 1E-04 3 2E-04 9 4E-04 10 1E-04 0.9 7E-05 0.6 1E-04 0.8 [a] 2E-04 15 9E-05 0.7 2E-04 0.6 2E-04 4
Subsurface Soil -- -- -- -- -- -- 1E-04 0.6 1E-04 5 3E-04 12 1E-04 0.7 -- -- 1E-04 1 2E-04 9 1E-04 1 1E-04 0.8 2E-04 4

SURFACE WATER/SEDIMENT EXPOSURE AREAS
SW/SD 1 - (Bog) Surface Water, Sediment and Peat 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1
SW/SD 2 - (Bog) Surface Water, Sediment and Peat 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1
SW/SD 3 - (Cooling Pond) Surface Water and Sediment 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23
SW/SD 4 - (NE Wetland) Surface Water and Sediment 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05
SW/SD 5 - (Assabet River) Surface Water (Assabet River) 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002

GROUNDWATER EXPOSURE AREAS
On-Property Overburden Plume (potable use) 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948 4E-03 948
On-Property Overburden Groundwater (potable use) 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24 6E-04 24
On-Property Bedrock Plume (potable use) 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101 8E-03 101
On-Property Bedrock Groundwater (potable use) 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14 9E-04 14
Off-Property Overburden Groundwater (potable use) 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22
Off-Property Bedrock Groundwater 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62 9E-04 62

Cumulative Risks and Hazards for Soil and Surface Water Bodies [1]
Surface Soil + SW/SD-1 (Bog) 9E-05 0.6 1E-04 0.8 1E-04 0.8 1E-04 3 2E-04 9 4E-04 10 1E-04 1 7E-05 0.7 1E-04 1 2E-04 16 9E-05 0.8 2E-04 0.7 2E-04 4
Surface Soil + SW/SD-2 (Bog) 1E-04 1 [a] 1E-04 1 [a] 1E-04 1 [a] 1E-04 4 2E-04 10 5E-04 11 1E-04 1 [a] 8E-05 1 [a] 1E-04 2 2E-04 17 1E-04 1 [a] 2E-04 1 [a] 2E-04 5

Surface Soil + SW/SD-3 (Cooling Pond) 2E-04 24 2E-04 24 2E-04 24 3E-04 26 3E-04 32 6E-04 33 3E-04 24 2E-04 24 3E-04 24 3E-04 39 2E-04 24 3E-04 24 4E-04 27
Surface Soil + SW/SD-4 (NE Wetland) 1E-04 0.5 1E-04 0.8 1E-04 0.7 1E-04 3 2E-04 9 5E-04 10 1E-04 1 8E-05 0.6 1E-04 1 2E-04 15 1E-04 0.7 2E-04 0.6 2E-04 4

Surface Soil + SW/SD-5 (Assabet River) 9E-05 0.5 1E-04 0.7 1E-04 0.7 1E-04 3 2E-04 9 4E-04 10 1E-04 0.9 7E-05 0.6 1E-04 1 2E-04 15 9E-05 0.7 2E-04 0.6 2E-04 4
Cumulative Risks and Hazards for Soil, Surface Water Bodies, and Groundwater [2]

Surface Soil + Surface Water Bodies + On-Property Overburden Plume 4E-03 972 4E-03 972 4E-03 972 4E-03 974 4E-03 980 5E-03 981 4E-03 972 4E-03 972 4E-03 972 4E-03 987 4E-03 972 4E-03 972 4E-03 975
Surface Soil + Surface Water Bodies + On-Property Overburden Groundwater 8E-04 48 8E-04 48 8E-04 48 8E-04 50 9E-04 56 1E-03 57 8E-04 48 8E-04 48 9E-04 48 9E-04 63 8E-04 48 9E-04 48 1E-03 51

Surface Soil + Surface Water Bodies + On-Property Bedrock Plume 8E-03 125 8E-03 125 8E-03 125 8E-03 127 8E-03 133 9E-03 134 8E-03 125 8E-03 125 8E-03 125 9E-03 139 8E-03 125 8E-03 125 9E-03 128
Surface Soil + Surface Water Bodies + On-Property Bedrock Groundwater 1E-03 38 1E-03 38 1E-03 38 1E-03 40 1E-03 46 2E-03 47 1E-03 38 1E-03 38 1E-03 38 1E-03 53 1E-03 38 1E-03 38 1E-03 41

Surface Soil + Surface Water Bodies + Off-Property Overburden Groundwater 5E-04 45 5E-04 46 5E-04 46 5E-04 48 6E-04 54 9E-04 55 5E-04 46 5E-04 46 5E-04 46 6E-04 60 5E-04 46 6E-04 46 7E-04 49
Surface Soil + Surface Water Bodies + Off-Property Bedrock Groundwater 1E-03 85 1E-03 86 1E-03 86 1E-03 87 1E-03 94 2E-03 95 1E-03 86 1E-03 85 1E-03 86 1E-03 100 1E-03 86 1E-03 85 1E-03 89

-- - Not Applicable.
[1] - These cumulative risk estimates use the surface soil risks as the base of the risk estimate.
[2] - These cumulative risk estimates use the highest of the surface soil and surface water body risk combinations presented above as the base of the risk estimate.
[a] Incremental risks and/or target organ HI values do not exceed USEPA risk threshold criteria, as documented in Appendix A.

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12
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Table 5-16
Multi-Media Incremental Risk Assessment Summary - Future Resident

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
SOIL EXPOSURE AREAS Future A1 Future A2 Future A3 Future A4 Future A5 Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B4 Future B5
Surface Soil LT LT LT 0.04 LT LT LT 2 4E-05 8 3E-04 9 LT 0.3 LT LT 1E-05 1 7E-05 15 LT LT 5E-05 LT 1E-04 3
Subsurface Soil -- -- -- -- -- -- LT LT 1E-05 4 2E-04 12 LT 0.02 -- -- LT 0.5 4E-05 8 LT 0.3 LT 0.1 1E-04 3

SURFACE WATER/SEDIMENT EXPOSURE AREAS
SW/SD 1 - (Bog) Surface Water, Sediment and Peat 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1
SW/SD 2 - (Bog) Surface Water, Sediment and Peat 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1
SW/SD 3 - (Cooling Pond) Surface Water and Sediment 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23
SW/SD 4 - (NE Wetland) Surface Water and Sediment 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05
SW/SD 5 - (Assabet River) Surface Water (Assabet River) 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002

GROUNDWATER EXPOSURE AREAS
On-Property Overburden Plume (potable use) 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947 4E-03 947
On-Property Overburden Groundwater (potable use) 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23 6E-04 23
On-Property Bedrock Plume (potable use) 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84 7E-03 84
On-Property Bedrock Groundwater (potable use) 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT 2E-04 LT
Off-Property Overburden Groundwater (potable use) 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22 3E-04 22
Off-Property Bedrock Groundwater 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45 2E-04 45

Cumulative Risks and Hazards for Soil and Surface Water Bodies [1]
Surface Soil + SW/SD-1 (Bog) 2E-06 0.1 2E-06 0.2 2E-06 0.1 2E-06 2 2E-06 8 2E-06 9 2E-06 0.4 2E-06 0.1 2E-06 1 2E-06 15 2E-06 0.1 2E-06 0.1 2E-06 3
Surface Soil + SW/SD-2 (Bog) 7E-06 1 7E-06 1 7E-06 1 7E-06 3 7E-06 10 7E-06 10 7E-06 1 [a] 7E-06 1 7E-06 2 7E-06 16 7E-06 1 7E-06 1 7E-06 5

Surface Soil + SW/SD-3 (Cooling Pond) 1E-04 23 1E-04 23 1E-04 23 1E-04 25 1E-04 32 1E-04 32 1E-04 24 1E-04 23 1E-04 24 1E-04 38 1E-04 23 1E-04 23 1E-04 26
Surface Soil + SW/SD-4 (NE Wetland) 8E-06 0.05 8E-06 0.1 8E-06 0.05 8E-06 2 8E-06 8 8E-06 9 8E-06 0.3 8E-06 0.05 8E-06 1 8E-06 15 8E-06 0.05 8E-06 0.05 8E-06 3.22

Surface Soil + SW/SD-5 (Assabet River) 3E-08 0.002 3E-08 0.04 3E-08 0.002 3E-08 2 4E-05 8 3E-04 9 3E-08 0.3 3E-08 0.002 1E-05 1 7E-05 15 3E-08 0.002 5E-05 0.002 1E-04 3.164
Cumulative Risks and Hazards for Soil, Surface Water Bodies, and Groundwater [2]

Surface Soil + Surface Water Bodies + On-Property Overburden Plume 4E-03 970 4E-03 970 4E-03 970 4E-03 972 4E-03 978 4E-03 979 4E-03 970 4E-03 970 4E-03 971 4E-03 985 4E-03 970 4E-03 970 4E-03 973
Surface Soil + Surface Water Bodies + On-Property Overburden Groundwater 7E-04 46 7E-04 46 7E-04 46 7E-04 48 7E-04 54 9E-04 55 7E-04 46 7E-04 46 7E-04 47 7E-04 61 7E-04 46 7E-04 46 7E-04 49

Surface Soil + Surface Water Bodies + On-Property Bedrock Plume 8E-03 107 8E-03 107 8E-03 107 8E-03 109 8E-03 116 8E-03 116 8E-03 108 8E-03 107 8E-03 108 8E-03 122 8E-03 107 8E-03 107 8E-03 110
Surface Soil + Surface Water Bodies + On-Property Bedrock Groundwater 4E-04 23 4E-04 23 4E-04 23 4E-04 25 4E-04 32 5E-04 32 4E-04 24 4E-04 23 4E-04 24 4E-04 38 4E-04 23 4E-04 23 4E-04 26

Surface Soil + Surface Water Bodies + Off-Property Overburden Groundwater 4E-04 45 4E-04 45 4E-04 45 4E-04 47 4E-04 53 6E-04 54 4E-04 45 4E-04 45 4E-04 46 4E-04 60 4E-04 45 4E-04 45 4E-04 48
Surface Soil + Surface Water Bodies + Off-Property Bedrock Groundwater 4E-04 68 4E-04 68 4E-04 68 4E-04 70 4E-04 76 6E-04 77 4E-04 68 4E-04 68 4E-04 69 4E-04 83 4E-04 68 4E-04 68 4E-04 71

-- - Not Applicable.
[1] - These cumulative risk estimates use the surface soil risks as the base of the risk estimate.
[2] - These cumulative risk estimates use the highest of the surface soil and surface water body risk combinations presented above as the base of the risk estimate.
[a] Incremental risks and/or target organ HI values do not exceed USEPA risk threshold criteria, as documented in Appendix J.
LT - Less than background

Prepared by / Date: KJC 07/02/12
Checked by / Date: JHP 07/02/12
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Table 5-17
Multi-Media Risk Assessment Summary - Future Recreational Visitor

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
SOIL EXPOSURE AREAS Future A1 Future A2 Future A3 Future A4 Future A5 Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B5
Surface Soil 1E-05 0.2 1E-05 0.4 2E-05 0.3 2E-05 1 4E-05 4 6E-05 5 2E-05 0.5 9E-06 0.3 3E-05 0.8 6E-05 8 1E-05 0.3 3E-05 2
Subsurface Soil NA NA NA NA NA NA 1E-05 0.3 3E-05 3 6E-05 6 1E-05 0.3 NA NA 2E-05 0.6 4E-05 5 1E-05 0.5 3E-05 2

SURFACE WATER/SEDIMENT EXPOSURE AREAS
SW/SD 1 - (Bog) Surface Water, Sediment and Peat 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1 2E-06 0.1
SW/SD 2 - (Bog) Surface Water, Sediment and Peat 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1 7E-06 1
SW/SD 3 - (Cooling Pond) Surface Water and Sediment 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23 1E-04 23
SW/SD 4 - (NE Wetland) Surface Water and Sediment 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05 8E-06 0.05
SW/SD 5 - (Assabet River) Surface Water (Assabet River) 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002 3E-08 0.002

Cumulative Risks and Hazards for Soil and Surface Water Bodies [1]
Surface Soil + SW/SD-1 (Bog) 1E-05 0.4 2E-05 0.5 2E-05 0.5 2E-05 1 4E-05 5 6E-05 5 2E-05 0.6 1E-05 0.4 3E-05 1 6E-05 8 1E-05 0.5 3E-05 2
Surface Soil + SW/SD-2 (Bog) 2E-05 1 [a] 2E-05 1 [a] 2E-05 1 [a] 3E-05 3 4E-05 6 7E-05 6 2E-05 1 [a] 2E-05 1 [a] 4E-05 1 [a] 7E-05 9 2E-05 1 [a] 4E-05 3

Surface Soil + SW/SD-3 (Cooling Pond) 2E-04 24 2E-04 24 2E-04 24 2E-04 25 2E-04 28 2E-04 28 2E-04 24 2E-04 24 2E-04 24 2E-04 31 2E-04 24 2E-04 25
Surface Soil + SW/SD-4 (NE Wetland) 2E-05 0.3 2E-05 0.4 2E-05 0.4 3E-05 1 4E-05 5 7E-05 5 3E-05 0.5 2E-05 0.3 4E-05 0.9 7E-05 8 2E-05 0.4 4E-05 2.0

Surface Soil + SW/SD-5 (Assabet River) 1E-05 0.2 1E-05 0.4 2E-05 0.3 2E-05 1 4E-05 4 6E-05 5 2E-05 0.5 9E-06 0.3 3E-05 0.8 6E-05 8 1E-05 0.3 3E-05 1.9

-- - Not Applicable.
[1] - These cumulative risk estimates use the surface soil risks as the base of the risk estimate.
[2] - These cumulative risk estimates use the highest of the surface soil and surface water body risk combinations presented above as the base of the risk estimate. Prepared by / Date: KJC 07/02/12
[a] Incremental risks and/or target organ HI values do not exceed USEPA risk threshold criteria, as documented in Appendix J. Checked by / Date: JHP 07/02/12



Table 5-18
Comparison of EPCs for COPCs Lacking Dose-Response Values

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Surface Soil Sediment

A1 A2 A3 A4 A5 A6 A7 A8 B1 B2 B3 B4 B5
Sphagnum 

Bog 
Bog SW 
Corner

Cooling 
Pond 

NE
 Wetland 

Assabet 
Embayment 

Assabet River and 
Downstream 

Thallium ND 0.1 0.069 0.14 0.11 0.14 0.12 ND 0.17 ND ND 0.12 0.13 0.21 0.5 0.12 ND 0.2 0.12
Titanium 501 509 495 472 509 570 497 489 483 472 551 379 680 265 349 455 199 560 387
Tungsten 1.45 0.49 0.56 1.1 2.5 0.57 0.99 0.22 2.9 0.71 0.65 ND -- 3.5 31 0.82 0.73 2.8 1.2
Zirconium 2.5 1.7 1.6 1.5 3.1 3.3 2.7 1.1 5.8 4.2 ND 2.7 18.7 2.7 69 3.6 0.4 1.8 ND

ND - Not Detected
-- - Not Analyzed
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Stowe Town Forest

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.6 2E-05 1
Dermal Contact 2.E-06 0.02 4E-06 0.03
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 5.E-07 NA 5.E-07 NA

Adult Incidental Ingestion 6.E-06 0.07 9E-06 0.1
Dermal Contact 8.E-07 0.003 1E-06 0.005
Dust Inhalation 1.E-08 0.00009 2E-08 0.0001
External Radiation 6.E-05 NA 1.E-04 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 1.E-04 0.7 2.E-04 1

Total Background Receptor Risk: 1.E-04 0.7 2.E-04 1

Future A1 - AOI 14 West

Surface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.5 1E-05 0.8
Dermal Contact 1.E-06 0.01 2E-06 0.02
Dust Inhalation 1.E-08 0.00009 2E-08 0.0001
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.05 6E-06 0.08
Dermal Contact 4.E-07 0.002 7E-07 0.003
Dust Inhalation 1.E-08 0.00005 2E-08 0.00009
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 9.E-05 0.5 1.E-04 0.8

Incremental Receptor Risk - Surface Soil: LT LT 2.E-05 0.1
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future A2 - AOI 14 South

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.7 2E-05 1
Dermal Contact 2.E-06 0.04 3E-06 0.07
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07 7E-06 0.1
Dermal Contact 6.E-07 0.007 1E-06 0.01
Dust Inhalation 9.E-09 0.00008 2E-08 0.0001
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 1.E-04 0.7 1.E-04 1

Incremental Receptor Risk - Surface Soil: LT 0.04 3.E-05 0.5

Future A3 - AOI 14 East

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.6 2E-05 1
Dermal Contact 1.E-06 0.03 2E-06 0.04
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 2.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 6.E-06 0.07 1E-05 0.1
Dermal Contact 6.E-07 0.004 1E-06 0.006
Dust Inhalation 1.E-08 0.00006 2E-08 0.0001
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 1.E-04 0.7 1.E-04 1

Incremental Receptor Risk - Surface Soil: LT LT 2.E-05 0.4
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future A4 - AOI 14 North

Surface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 2 3E-05 3
Dermal Contact 4.E-06 0.5 6E-06 0.8
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 1.E-05 NA 2.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 8.E-06 0.2 1E-05 0.4
Dermal Contact 2.E-06 0.08 3E-06 0.1
Dust Inhalation 1.E-08 0.00007 2E-08 0.0001
External Radiation 5.E-05 NA 7.E-05 NA
Produce Ingestion 9.E-06 NA 9.E-06 NA

Total Surface Soil Risk: 1.E-04 3 2.E-04 4

Subsurface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.5 1E-05 0.9
Dermal Contact 1.E-06 0.03 2E-06 0.05
Dust Inhalation 1.E-08 0.00009 2E-08 0.0001
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 5.E-07 NA 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.06 6E-06 0.1
Dermal Contact 5.E-07 0.005 7E-07 0.008
Dust Inhalation 1.E-08 0.00005 2E-08 0.00009
External Radiation 6.E-05 NA 9.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.6 2.E-04 0.9

Incremental Receptor Risk - Surface Soil: LT 2 4.E-05 3

Incremental Receptor Risk - Subsurface Soil: LT LT 3.E-05 0.3
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future A5 - AOI 8 Sweepings Area

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 7 5E-05 11
Dermal Contact 9.E-06 2 1E-05 3
Dust Inhalation 2.E-08 0.0001 3E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 5.E-07 NA 5.E-07 NA

Adult Incidental Ingestion 1.E-05 0.7 2E-05 1
Dermal Contact 5.E-06 0.3 8E-06 0.5
Dust Inhalation 2.E-08 0.00007 3E-08 0.0001
External Radiation 7.E-05 NA 1.E-04 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 2.E-04 9 2.E-04 15

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 4 4E-05 6
Dermal Contact 6.E-06 1 1E-05 2
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 5.E-07 NA 5.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4 2E-05 0.7
Dermal Contact 3.E-06 0.2 5E-06 0.3
Dust Inhalation 1.E-08 0.00006 2E-08 0.00009
External Radiation 6.E-05 NA 9.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 5 2.E-04 8

Incremental Receptor Risk - Surface Soil: 4.E-05 8 1.E-04 14

Incremental Receptor Risk - Subsurface Soil: 1.E-05 4 8.E-05 8
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future A6 - AOI 7 & 11 Industrial Area East

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 9 5E-05 15
Dermal Contact 5.E-06 0.4 9E-06 0.6
Dust Inhalation 2.E-08 0.0002 4E-08 0.0002
External Radiation 8.E-05 NA 1.E-04 NA
Produce Ingestion 1.E-06 NA 1.E-06 NA

Adult Incidental Ingestion 3.E-05 1 5E-05 2
Dermal Contact 2.E-06 0.06 3E-06 0.1
Dust Inhalation 5.E-08 0.00009 8E-08 0.0001
External Radiation 3.E-04 NA 4.E-04 NA
Produce Ingestion 4.E-05 NA 4.E-05 NA

Total Surface Soil Risk: 4.E-04 10 7.E-04 16

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 10 6E-05 16
Dermal Contact 1.E-05 2 2E-05 4
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 5.E-05 NA 7.E-05 NA
Produce Ingestion 9.E-07 NA 9.E-07 NA

Adult Incidental Ingestion 2.E-05 1 4E-05 2
Dermal Contact 6.E-06 0.4 9E-06 0.6
Dust Inhalation 3.E-08 0.00006 4E-08 0.0001
External Radiation 2.E-04 NA 2.E-04 NA
Produce Ingestion 2.E-05 NA 2.E-05 NA

Total Subsurface Soil Risk: 3.E-04 12 5.E-04 20

Incremental Receptor Risk - Surface Soil: 3.E-04 9 5.E-04 15

Incremental Receptor Risk - Subsurface Soil: 2.E-04 12 3.E-04 19
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future A7 - AOI 5 Industrial Area West

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 0.9 2E-05 1
Dermal Contact 3.E-06 0.05 5E-06 0.09
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 5.E-06 0.09 8E-06 0.2
Dermal Contact 9.E-07 0.008 1E-06 0.01
Dust Inhalation 1.E-08 0.00008 2E-08 0.0001
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 1.E-04 0.9 2.E-04 1

Subsurface Soil Child (ages 1-6) Incidental Ingestion 8.E-06 0.7 1E-05 1
Dermal Contact 1.E-06 0.01 2E-06 0.02
Dust Inhalation 3.E-09 0.0001 4E-09 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 5.E-07 NA 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07 6E-06 0.1
Dermal Contact 4.E-07 0.002 7E-07 0.003
Dust Inhalation 1.E-08 0.00007 2E-08 0.0001
External Radiation 6.E-05 NA 9.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.7 2.E-04 1

Incremental Receptor Risk - Surface Soil: LT 0.3 3.E-05 1

Incremental Receptor Risk - Subsurface Soil: LT 0.02 4.E-05 0.4
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future A8 - AOI 14 Off-Property

Surface Soil Child (ages 1-6) Incidental Ingestion 5.E-06 0.6 8E-06 0.9
Dermal Contact 4.E-07 0.01 6E-07 0.02
Dust Inhalation 8.E-09 0.0006 1E-08 0.0009
External Radiation 1.E-05 NA 2.E-05 NA
Produce Ingestion 3.E-07 NA 3.E-07 NA

Adult Incidental Ingestion 3.E-06 0.06 4E-06 0.1
Dermal Contact 2.E-07 0.001 4E-07 0.002
Dust Inhalation 7.E-09 0.0003 1E-08 0.0005
External Radiation 4.E-05 NA 6.E-05 NA
Produce Ingestion 8.E-06 NA 8.E-06 NA

Total Surface Soil Risk: 7.E-05 0.6 1.E-04 0.9

Incremental Receptor Risk - Surface Soil: LT LT LT 0.2

Future B1 - Area Around Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 3.E-05 1 5E-05 2
Dermal Contact 9.E-06 0.2 1E-05 0.4
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 8.E-06 0.2 1E-05 0.2
Dermal Contact 2.E-06 0.04 4E-06 0.06
Dust Inhalation 1.E-08 0.00006 2E-08 0.00009
External Radiation 6.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 1.E-04 0.8 [a] 2.E-04 3

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 1 2E-05 2
Dermal Contact 2.E-06 0.2 3E-06 0.3
Dust Inhalation 1.E-08 0.000097 2E-08 0.0002
Vapor Inhalation 1.E-13 0.00000007 2.E-13 0.00000007
External Radiation 2.E-05 NA 2.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index
Adult Incidental Ingestion 5.E-06 0.1 9E-06 0.2

Dermal Contact 8.E-07 0.03 1E-06 0.04
Dust Inhalation 1.E-08 0.00006 2E-08 0.00009
Vapor Inhalation 1.E-13 0.00000004 2.E-13 0.00000004
External Radiation 6.E-05 NA 6.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 1 1.E-04 2

Incremental Receptor Risk - Surface Soil: 1.E-05 0.7 8.E-05 0.7

Incremental Receptor Risk - Subsurface Soil: LT 0.5 LT 1

Future B2 - AOI 2 & 4 Soils Area at Cooling Pond

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 11 9E-05 18
Dermal Contact 2.E-05 4 3E-05 7
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 2.E-05 1 4E-05 2
Dermal Contact 1.E-05 0.6 2E-05 1
Dust Inhalation 1.E-08 0.00008 2E-08 0.0001
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 2.E-04 15 3.E-04 25

Subsurface Soil Child (ages 1-6) Incidental Ingestion 4.E-05 7 6E-05 11
Dermal Contact 1.E-05 2 2E-05 4
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
Vapor Inhalation 5.E-11 0.00003 7.E-11 0.00003
External Radiation 2.E-05 NA 2.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 2.E-05 0.7 3E-05 1
Dermal Contact 6.E-06 0.4 9E-06 0.6
Dust Inhalation 1.E-08 0.00007 2E-08 0.0001
Vapor Inhalation 6.E-11 0.00002 1.E-10 0.00002
External Radiation 6.E-05 NA 6.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 2.E-04 9 2.E-04 15

Incremental Receptor Risk - Surface Soil: 7.E-05 15 2.E-04 0.7

Incremental Receptor Risk - Subsurface Soil: 4.E-05 8 8.E-05 14
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future B3 - AOI 10 NE Wetlands Soils Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 0.6 1E-05 1
Dermal Contact 5.E-07 0.01 8E-07 0.02
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 4.E-06 0.07 6E-06 0.1
Dermal Contact 3.E-07 0.002 5E-07 0.003
Dust Inhalation 1.E-08 0.00006 2E-08 0.00009
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 9.E-05 0.7 1.E-04 1

Subsurface Soil Child (ages 1-6) Incidental Ingestion 6.E-06 1 9E-06 2
Dermal Contact 4.E-07 0.01 6E-07 0.02
Dust Inhalation 2.E-08 0.0002 3E-08 0.0003
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 5.E-07 NA 5.E-07 NA

Adult Incidental Ingestion 4.E-06 0.1 7E-06 0.2
Dermal Contact 2.E-07 0.002 4E-07 0.002
Dust Inhalation 2.E-08 0.0001 3E-08 0.0002
External Radiation 6.E-05 NA 1.E-04 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 1 2.E-04 2

Incremental Receptor Risk - Surface Soil: LT LT 1.E-05 0.4

Incremental Receptor Risk - Subsurface Soil: LT 0.3 4.E-05 0.9

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Text Tables\ NMI Risk 
Summary.xlsx, Res EF Unc Page 9 of 11



Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future B4 - Rt. 62 Outfall and Embayment Area

Surface Soil Child (ages 1-6) Incidental Ingestion 6.E-05 0.5 1E-04 0.9
Dermal Contact 2.E-05 0.04 3E-05 0.06
Dust Inhalation 1.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 2.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 1.E-05 0.06 2E-05 0.09
Dermal Contact 5.E-06 0.006 7E-06 0.009
Dust Inhalation 1.E-08 0.00006 2E-08 0.00009
External Radiation 5.E-05 NA 7.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Surface Soil Risk: 2.E-04 0.6 3.E-04 1

Subsurface Soil Child (ages 1-6) Incidental Ingestion 2.E-05 0.8 4E-05 1
Dermal Contact 6.E-06 0.01 1E-05 0.02
Dust Inhalation 2.E-08 0.0001 2E-08 0.0002
External Radiation 2.E-05 NA 3.E-05 NA
Produce Ingestion 4.E-07 NA 4.E-07 NA

Adult Incidental Ingestion 6.E-06 0.08 1E-05 0.1
Dermal Contact 1.E-06 0.002 2E-06 0.003
Dust Inhalation 1.E-08 0.00006 2E-08 0.0001
External Radiation 5.E-05 NA 8.E-05 NA
Produce Ingestion 1.E-05 NA 1.E-05 NA

Total Subsurface Soil Risk: 1.E-04 0.8 2.E-04 1

Incremental Receptor Risk - Surface Soil: 5.E-05 LT 1.E-04 0.3

Incremental Receptor Risk - Subsurface Soil: LT 0.1 5.E-05 0.6
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Table 5-19
Uncertainty Analysis - Future Residential Use Exposure Frequency

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Area / Medium Receptor Exposure Route Original Risk Calculations Re-Calculated Risks with Higher EF
Excess Lifetime Hazard Excess Lifetime Hazard 

Cancer Risk Index Cancer Risk Index

Future B5 - AOI 1 Holding Area

Surface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 4 2E-05 6
Dermal Contact 5.E-07 0.01 9E-07 0.02
Dust Inhalation 2.E-08 0.0001 3E-08 0.0002
External Radiation 5.E-05 NA 7.E-05 NA
Produce Ingestion 9.E-07 NA 9.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4 2E-05 0.7
Dermal Contact 3.E-07 0.002 5E-07 0.003
Dust Inhalation 3.E-08 0.00007 4E-08 0.0001
External Radiation 1.E-04 NA 2.E-04 NA
Produce Ingestion 2.E-05 NA 2.E-05 NA

Total Surface Soil Risk: 2.E-04 4 4.E-04 6

Subsurface Soil Child (ages 1-6) Incidental Ingestion 1.E-05 4 2E-05 7
Dermal Contact 4.E-07 0.01 6E-07 0.02
Dust Inhalation 2.E-08 0.0002 3E-08 0.0003
External Radiation 4.E-05 NA 7.E-05 NA
Produce Ingestion 8.E-07 NA 8.E-07 NA

Adult Incidental Ingestion 1.E-05 0.4 2E-05 0.7
Dermal Contact 2.E-07 0.002 4E-07 0.003
Dust Inhalation 3.E-08 0.0001 4E-08 0.0002
External Radiation 1.E-04 NA 2.E-04 NA
Produce Ingestion 2.E-05 NA 2.E-05 NA

Total Subsurface Soil Risk: 2.E-04 4 3.E-04 7

Incremental Receptor Risk - Surface Soil: 1.E-04 3 2.E-04 6

Incremental Receptor Risk - Subsurface Soil: 1.E-04 3 2.E-04 6

Original Risk calculations are presented in Appendix G-1, Tables 7-F.1 through 7-F.48B and Tables 7-F.151 through 7-F.154.
Original Background risk calculations are presented in Appendix L.
Re-calculated risks refelect a higher exposure frequency of 261 days/yr (ingestion, dermal, inhalation) and 285 days/yr (external)
NC - Not Calculated, hazard index is not summed across age groups.
[a] - Target organ-spedific hazad index does not exceed 1 (Appendix J)
LT - Less than background
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Table 6-1
Risk Assessment Summary - Total Site Risks - Current Land Use

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
Current 1 Current 2 Current 3 Current 4 Current 6

Abutting Resident
SOIL EXPOSURE AREAS
Surface Soil 1E-05 0.3 2E-05 1 -- -- 5E-05 0.3 -- --
Subsurface Soil -- -- -- -- -- -- 2E-05 0.4 -- --

SURFACE WATER/SEDIMENT EXPOSURE AREAS
Current 1 - (Bog) Surface Water and Sediment 1E-06 0.1 1E-06 0.1 -- -- -- -- -- --
Current 3 - (NE Wetland) Surface Water and Sediment -- -- -- -- 8E-06 0.06 -- -- -- --
Current 4 - (Embayment) Surface Water and Sediment -- -- -- -- -- -- 3E-06 0.3 -- --
Current 5 - (Assabet River) Surface Water (Assabet River) -- -- -- -- -- -- 3E-08 0.002 -- --

Trespasser
SOIL EXPOSURE AREAS
Surface Soil -- -- -- -- -- -- -- -- 3E-06 0.3

SURFACE WATER/SEDIMENT EXPOSURE AREAS
Current 6 - (Bog) Surface Water and Sediment -- -- -- -- -- -- -- -- 2E-06 0.2
Current 6 - (Cooling Pond) Surface Water and Sediment -- -- -- -- -- -- -- -- 3E-05 4

-- - Not Applicable.
Excess lifetime cancer risk is equal to or lower than 1x10-6, hazard index value does not exceed 1
Excess lifetime cancer risk is within the range of 1x10-6 to 1x10-4

Excess lifetime cancer risk is greater than 1x10-4, hazard index value exceeds 1
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Table 6-2
Risk Assessment Summary - Total Site Risks - Future Land Use

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI ELCR HI
Future A1 Future A2 Future A3 Future A4 Future A5 Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B4 Future B5 SW/SD Groundwater

Future Recreational Visitor / Abutting Resident
SOIL EXPOSURE AREAS
Surface Soil 1E-05 0.2 1E-05 0.4 2E-05 0.3 2E-05 1 4E-05 4 6E-05 5 2E-05 0.5 9E-06 0.3 3E-05 0.8 6E-05 8 1E-05 0.3 5E-05 0.3 3E-05 2
Subsurface Soil -- -- -- -- -- -- 1E-05 0.3 3E-05 3 6E-05 6 1E-05 0.3 -- -- 2E-05 0.6 4E-05 5 1E-05 0.5 2E-05 0.4 3E-05 2

SURFACE WATER/SEDIMENT EXPOSURE AREAS
SW/SD 1 - (Bog) Surface Water, Sediment and Peat 2E-06 0.1
SW/SD 2 - (Bog) Surface Water, Sediment and Peat 7E-06 1
SW/SD 3 - (Cooling Pond) Surface Water and Sediment 1E-04 23
SW/SD 4 - (NE Wetland) Surface Water and Sediment 8E-06 0.06
SW/SD 5 - (Assabet River) Surface Water (Assabet River) 3E-08 0.002

Future Resident
SOIL EXPOSURE AREAS
Surface Soil 9E-05 0.5 1E-04 0.7 1E-04 0.7 1E-04 3 2E-04 9 4E-04 10 1E-04 0.9 7E-05 0.6 1E-04 0.8 [a] 2E-04 15 9E-05 0.7 2E-04 0.6 2E-04 4
Subsurface Soil -- -- -- -- -- -- 1E-04 0.6 1E-04 5 3E-04 12 1E-04 0.7 -- -- 1E-04 1 2E-04 9 1E-04 1 1E-04 0.8 2E-04 4

GROUNDWATER EXPOSURE AREAS
On-Property Overburden Plume (potable use) 4E-03 948
On-Property Overburden Groundwater (potable use) 6E-04 24
On-Property Bedrock Plume (potable use) 8E-03 101
On-Property Bedrock Groundwater (potable use) 9E-04 14
Off-Property Overburden Groundwater (potable use) 3E-04 22
Off-Property Bedrock Groundwater (potable use) 9E-04 62

Future Indoor Commercial/Industrial Worker
SOIL EXPOSURE AREAS
Surface Soil 2E-05 0.03 2E-05 0.04 2E-05 0.03 2E-05 0.1 3E-05 0.4 1E-04 0.5 2E-05 0.05 2E-05 0.03 7E-06 0.08 2E-05 0.7 -- -- -- -- -- -- -- -- -- --
Subsurface Soil -- -- -- -- -- -- 2E-05 0.03 3E-05 0.2 7E-05 0.6 3E-05 0.04 -- -- 7E-06 0.06 1E-05 0.4 -- -- -- -- -- -- -- -- -- --

Future Outdoor Commercial/Industrial Worker
SOIL EXPOSURE AREAS
Surface Soil 4E-05 0.05 4E-05 0.08 4E-05 0.07 4E-05 0.4 7E-05 1 2E-04 1.1 4E-05 0.1 3E-05 0.06 7E-06 0.08 2E-05 0.7 -- -- -- -- -- -- -- -- -- --
Subsurface Soil -- -- -- -- -- -- 5E-05 0.07 6E-05 0.7 1E-04 1 [a] 5E-05 0.07 -- -- 7E-06 0.06 1E-05 0.4 -- -- -- -- -- -- -- -- -- --

Future Construction Worker
SOIL EXPOSURE AREAS
Surface Soil 3E-06 0.4 3E-06 0.5 3E-06 0.5 4E-06 0.9 6E-06 2 1E-05 2 3E-06 0.5 2E-06 1 4E-06 0.6 9E-06 4 3E-06 0.4 4E-06 0.4 7E-06 1 -- -- -- --
Subsurface Soil -- -- -- -- -- -- 3E-06 0.4 5E-06 1 1E-05 3 3E-06 0.4 -- -- 4E-06 0.5 7E-06 2 4E-06 0.6 4E-06 0.5 7E-06 1 -- -- -- --

-- - Not Applicable.
Excess lifetime cancer risk is equal to or lower than 1x10-6, hazard index value does not exceed 1
Excess lifetime cancer risk is within the range of 1x10-6 to 1x10-4

Excess lifetime cancer risk is greater than 1x10-4, hazard index value exceeds 1
[a] - Target organ-specific hazard index does not exceed a value of 1 (Appendix J)



Table 6-3
Summary of Chemicals of Concern

Baseline Human Health Risk Assessment
Nuclear Metals Incorporated Site

Concord, MA

Soil Sediment Groundwater

CAS
Surface

(0-1 ft bgs)
Shallow Subsurface

(1-10 ft bgs) Cooling Pond Overburden Bedrock

A4 A5 A6 B2 B4 B5 A5 A6 B2 B5
On-Property 

Plume
On-Propertty 

GW
Off-Property 

GW
On-Property 

Plume
On-Propertty 

GW
Off-Property 

GW
Volatile Organics

75-34-3 1,1-Dichloroethane C
127-18-4 Tetrachloroethene C / NC
79-01-6 Trichloroethene C / NC C / NC C / NC C C / NC
75-01-4 Vinyl chloride C C

Semivolatile Organics
123-91-1 1,4-Dioxane C C C C
56-55-3 Benzo(a)anthracene C
50-32-8 Benzo(a)pyrene C C C C C C
205-99-2 Benzo(b)fluoranthene C C
117-81-7 Bis(2-Ethylhexyl)phthalate C C C
193-39-5 Indeno(1,2,3-cd)pyrene C

PCBs
11097-69-1 Aroclor-1254 NC NC / C C NC / C NC NC / C NC / C NC
11096-82-5 Aroclor-1260 C NC / C C NC / C

Inorganics
7440-38-2 Arsenic C C C C C C C C C / NC C / NC C C / NC C / NC C / NC
7440-39-3 Barium NC
7440-47-3 Chromium NC NC
7440-48-4 Cobalt NC NC NC NC
7440-50-8 Copper NC

Iron NC NC NC NC NC NC
7439-96-5 Manganese NC NC NC NC NC
7439-98-7 Molybdenum NC NC
7440-29-1 Thorium C C C C C C C C C C C C C C
7440-61-1 Uranium C NC / C C NC / C NC / C C NC / C C / NC C C C / NC C / NC C / NC
14797-55-8 Nitrate as N NC NC NC
14797-65-0 Nitrite as N NC NC

C - Chemical of Concern (COC) because exceess lifetime cancer risk for exposure area is greater than 1x10-4 and chemical has an excess lifetime cancer risk greater than 1x10-6

NC - Chemical of Concern (COC) because hazard index for exposure area is greater than 1 and chemical has a hazard quotient greater than 1
C [italicized]  - Chemical of Concern (COC) because exceess lifetime cancer risk for exposure area is greater than 1x10-4 and chemical has an excess lifetime cancer risk greater than 1x10-6.  However, incremental cancer risk for exposure area does not exceed 1x10-4.

Chemical of Concern
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BLDG D

BLDG E

BLDG C
BLDG A

BLDG B

B-4 B-3

B-1
B-2

Cooling
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Downstream sediment samples SW-RI-18018,
SW-RI-18019, SW-RI-18020, SW-RI-18021, 
and SW-RI-18022 start approximately 
1,900 feet downstream from SW-RI-18017 
and end approximately 2,300 feet downstream 
from SW-RI-18017.
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Downstream sediment samples SD-RI-18018,
SD-RI-18019, SD-RI-18020, SD-RI-18021, 
and SD-RI-18022 start approximately 
1,900 feet downstream from SD-RI-18017 
and end approximately 2,300 feet downstream 
from SD-RI-18017.
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SCALE: AS SHOWN

JULY 2012 FIGURE 5-4
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTERS –
EXPOSURE AREA B2
(AOI 2 & 4 SOILS AT COOLING POND) –
FUTURE RESIDENTIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-7
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTERS –
EXPOSURE AREA B4
(RT 62 OUTFALL AND EMBAYMENT AREA)
FUTURE RESIDENTIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-8
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 2.E-04

HAZARD INDEX = 0.6
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTERS –
EXPOSURE AREA B5 
(AOI 1 HOLDING BASIN) –
FUTURE RESIDENTIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-9
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 2.E-04
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTORS - 
ON-PROPERTY OVERBURDEN PLUME - 
FUTURE POTABLE WATER USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-10
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 4.E-03

HAZARD INDEX = 948
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTORS - 
ON-PROPERTY BEDROCK PLUME -
FUTURE POTABLE WATER USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-11
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 8.E-03

HAZARD INDEX = 101
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTORS - 
ON-PROPERTY OVERBURDEN 
GROUNDWATER - FUTURE POTABLE 
WATER USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-12
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 6.E-04
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTORS - 
ON-PROPERTY BEDROCK
GROUNDWATER - FUTURE 
POTABLE WATER USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-13
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 9.E-04
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTORS - 
OFF-PROPERTY OVERBURDEN
GROUNDWATER - FUTURE POTABLE 
WATER USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-14
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 3.E-04

HAZARD INDEX = 21
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTORS - 
OFF-PROPERTY BEDROCK 
GROUNDWATER - FUTURE POTABLE 
WATER USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-15
 

de maximis, inc. 

EXCESS LIFETIME CANCER RISK = 9.E-04

HAZARD INDEX = 62
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

COMPARISON OF RISK CONTRIBUTERS
BETWEEN BACKGROUND SOIL AND SITE 
SOIL - FUTURE RESIDENTIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 5-16
 

de maximis, inc. 

Background Soil (Excess Lifetime Cancer Risk = 1E-04)

Site Soil (Excess Lifetime Cancer Risk = 1E-04) a

a  Results for EA A2 are presented; 
   however, these results are typical 
   for EA A1, A2, A3, A8, B1, and B3
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

RISK CONTRIBUTION FROM
NATURALLY-OCCURING 
URANIUM IN SOIL

SCALE: AS SHOWN

JULY 2012 FIGURE 5-17
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

TOTAL RISKS –
FUTURE RESIDENTIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 6-1
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

TOTAL RISKS –
FUTURE RECREATIONAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 6-2
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

TOTAL RISKS –
FUTURE COMMERCIAL/
INDUSTRIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 6-3
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

INCREMENTAL RISKS –
FUTURE RESIDENTIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 6-4
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

INCREMENTAL RISKS –
FUTURE RECREATIONAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 6-5
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BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS INCORPORATED SITE
CONCORD, MASSACHUSETTS

INCREMENTAL RISKS –
FUTURE COMMERCIAL/
INDUSTRIAL LAND USE

SCALE: AS SHOWN

JULY 2012 FIGURE 6-6

©

G
:\

3
7

2
8

5
\G

lo
b

a
l\
G

IS
\M

a
p

P
ro

je
c
ts

\R
is

k
_

2
2

x
3

4
L

_
2

0
1

2
0
7

3
0

.m
x
d

Legend

Excess lifetime cancer risk > 1x10-4 
and/or hazard index >1

Excess lifetime cancer risk >1x10-6 and <1x10-4 
and hazard index <1

Excess lifetime cancer risk <1x10-6 
and hazard index <1

Area Not Evaluated

100 Feet Wetland Buffer Zone Around Bog, Wetland

0 150 300

SCALE IN FEET



APPENDIX A 

RAGS Part D ‘Table 1’ 



G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix A\ NMI-RAGS D - 
Table 1-bhhra.XLS, EXPSUM Page 1 of 15

RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

CURRENT Soil Soil 0 - 1 ft EA Current-1 Abutting Resident Adult Dermal Quantitative Abutting residents may access this open space area for walking, hiking, exploring, or playing.
External Quantitative
Ingestion Quantitative

Child Dermal Quantitative
External Quantitative
Ingestion Quantitative

Day Camp Adult Dermal Qualitative Day camp attendees may walk through portions of the EA.  Abutting residents have the potential to access the area more
Attendee or Counselor External Qualitative  frequently and for a greater number of years.  Therefore, the risk assessment evaluates risks to area residents.  

Ingestion Qualitative Risks for area residents are conservative for day camp attendees.
Child Dermal Qualitative

External Qualitative
Ingestion Qualitative

EA Current-2 Abutting Resident Adult Dermal Quantitative Abutting residents may access this open space area for walking, hiking, exploring, or playing.
External Quantitative
Ingestion Quantitative

Child Dermal Quantitative
External Quantitative
Ingestion Quantitative

EA Current-4 Abutting Resident Adult Dermal Quantitative Abutting residents may access this open space area for walking, hiking, exploring, or playing.
External Quantitative
Ingestion Quantitative

Child Dermal Quantitative
External Quantitative
Ingestion Quantitative

Highway Worker Adult Dermal Qualitative Highway workers may access this area to maintain or repair the storm water outfall and rip-rap.  These activities would be
External Qualitative infrequent.  Therefore, potential exposures and risks associated with these activities will be evaluated using the future
Ingestion Qualitative construction worker scenario as a conservative evaluation of the existing land use conditions.

EA Current-6 Trespasser [a] Adult Dermal None Abutting residents or others who trespass by disregarding the fence may be exposed to unpaved surface soil in the fenced 
External None area of the Site.  Adolescents are the population of receptors most likely to engage in this activity.  Trespassing in this
Ingestion None area by young children or adults is unlikely.

Adolescent Dermal Quantitative
External Quantitative
Ingestion Quantitative

Child Dermal None
External None
Ingestion None

Air - Dust Abutting Resident Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative
Adult Inhalation Qualitative Abutting resident scenario is conservative for day camp attendee.
Child Inhalation Qualitative

EA Current-2 Abutting Resident Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative

EA Current-4 Abutting Resident Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative

Highway Worker Adult Inhalation Qualitative Potential exposures and risks will be evaluated using the future construction worker scenario as a conservative evaluation of the existing land 
use conditions.

EA Current-6 Trespasser [a] Adult Inhalation None
Adolescent Inhalation Quantitative

Child Inhalation None
Air - Vapors Abutting Resident Adult Inhalation Qualitative No volatile COPCs are identified in surface soil.  This exposure pathway is qualitatively evaluated by the COPC screening 

Child Inhalation Qualitative process.
Adult Inhalation Qualitative No volatile COPCs are identified in surface soil.  This exposure pathway is qualitatively evaluated by the COPC screening 
Child Inhalation Qualitative process.

EA Current-2 Abutting Resident Adult Inhalation Qualitative No volatile COPCs are identified in surface soil.  This exposure pathway is qualitatively evaluated by the COPC screening 
Child Inhalation Qualitative process.

EA Current-1
Day Camp Attendee or 

Counselor

Abutting residents or others who trespass by disregarding the fence may be exposed to unpaved surface soil in the fenced area of the Site.  
Adolescents are the population of receptors most likely to engage in this activity.  Trespassing in this area by young children or adults is 
unlikely.

EA Current-1
Day Camp Attendee or 

Counselor
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

EA Current-4 Abutting Resident Adult Inhalation Qualitative No volatile COPCs are identified in surface soil.  This exposure pathway is qualitatively evaluated by the COPC screening 
Child Inhalation Qualitative process.

Highway Worker Adult Inhalation Qualitative Potential exposures and risks will be evaluated using the future construction worker scenario as a conservative evaluation of the existing land 
use conditions.

EA Current-6 Trespasser [a] Adult Inhalation None
Adolescent Inhalation Qualitative

Child Inhalation None
Soil 1 - 10 ft EA Current-1 Abutting Resident Adult Dermal None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 

External None subsurface soil.
Ingestion None

Child Dermal None
External None
Ingestion None

Day Camp Adult Dermal None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Attendee or Counselor External None subsurface soil.

Ingestion None
Child Dermal None

External None
Ingestion None

EA Current-2 Abutting Resident Adult Dermal None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
External None subsurface soil.
Ingestion None

Child Dermal None
External None
Ingestion None

EA Current-4 Abutting Resident Adult Dermal None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
External None subsurface soil.
Ingestion None

Child Dermal None
External None
Ingestion None

Highway Worker Adult Dermal Qualitative Highway workers may access this area to maintain or repair the storm water outfall and rip-rap.  These activities would be
External Qualitative infrequent.  Therefore, potential exposures and risks associated with these activities will be evaluated using the future
Ingestion Qualitative construction worker scenario as a conservative evaluation of the existing land use conditions.

EA Current-6 Trespasser [a] Adult Dermal None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
External None subsurface soil.
Ingestion None

Adolescent Dermal None
External None
Ingestion None

Child Dermal None
External None
Ingestion None

Air - Dust Abutting Resident Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.
Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.

EA Current-2 Abutting Resident Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.

EA Current-4 Abutting Resident Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.

Highway Worker Adult Inhalation Qualitative Potential exposures and risks will be evaluated using the future construction worker scenario as a conservative evaluation of the existing land 
use conditions.

EA Current-6 Trespasser [a] Adult Inhalation None
Adolescent Inhalation None

Child Inhalation None

EA Current-1
Day Camp Attendee or 

Counselor

Abutting residents or others who trespass by disregarding the fence may be exposed to unpaved surface soil in the fenced area of the Site.  
Adolescents are the population of receptors most likely to engage in this activity.  This exposure pathway is qualitatively evaluated by the 
COPC screening process.

There are no excavation or other activities occurring or planned for these areas that would result in exposures to subsurface soil.
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Air - Vapors Abutting Resident Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.
Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.

EA Current-2 Abutting Resident Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.

EA Current-4 Abutting Resident Adult Inhalation None There are no excavation or other activities occurring or planned for these areas that would result in exposures to 
Child Inhalation None subsurface soil.

Highway Worker Adult Inhalation Qualitative Potential exposures and risks will be evaluated using the future construction worker scenario as a conservative evaluation of the existing land 
use conditions.

EA Current-6 Trespasser [a] Adult Inhalation None
Adolescent Inhalation None

Child Inhalation None
Sediment Sediment EA Current-1 Abutting Resident Adult Dermal Quantitative Abutting residents may contact sediment if they wade in the lag zone.

0-6 inches (Eastern lag zone External None No indirect exposure to radiation because the sediment is submerged.
of Sphagnum Bog) Ingestion Quantitative

Child Dermal Quantitative
External None
Ingestion Quantitative

Day Camp Adult Dermal Qualitative Day camp attendees may walk through portions of the EA.  Abutting residents have the potential to access the area more
Attendee or Counselor External None  frequently and for a greater number of years.  Therefore, the risk assessment evaluates risks to area residents.  

Ingestion Qualitative Risks for area residents are conservative for day camp attendees.
Child Dermal Qualitative

External None
Ingestion Qualitative

EA Current-3 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact sediment if they wade or walk through the wetland.
(NE Wetland) External Quantitative Indirect exposure to radiation could occur when water levels are low and the sediment is exposed.

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

EA Current-4 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact sediment if they wade or walk through the wetland.
(Assabet River Embayment) External Quantitative Indirect exposure to radiation could occur when water levels are low and the sediment is exposed.

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

EA Current-5 Abutting Resident Adult Dermal None The only use of this area is likely to be associated with recreational boating.  The sediment is submerged, thereby eliminating 
(Assabet River) External None Abutting residents are assumed to contact surface water if they swim in the river.

Ingestion None Incidental ingestion of water is a complete pathway for swimming.
Child Dermal None Indirect exposure to radiation is not applicable to water.

External None
Ingestion None

EA Current-6 Trespasser [a] Adult Dermal None Abutting residents or others who trespass by disregarding the fence may be exposed to sediment beneath shallow water
(Cooling Pond and western External None in the Cooling Water Pond and lag zone of the bog.  Adolescents are the population of receptors most likely to engage in this activity.  
lag zone of Sphagnum Bog) Ingestion None Trespassing in this area by young children or adults is unlikely.  Exposures to sediment could occur during wading activities.  

Adolescent Dermal Quantitative Indirect exposure to radiation is not applicable to water.
External None
Ingestion Quantitative

Child Dermal None
External None
Ingestion None

Air - Dust Abutting Resident Adult Inhalation None Sediment is either submerged or saturated; dust liberation could not occur.
Child Inhalation None
Adult Inhalation None Sediment is either submerged or saturated; dust liberation could not occur.
Child Inhalation None

Abutting Resident Adult Inhalation None Sediment is either submerged or saturated; dust liberation could not occur.
Child Inhalation None

EA Current-3 - Current-6

Day Camp Attendee or 
Counselor

EA Current-1
Day Camp Attendee or 

Counselor

EA Current-1

There are no excavation or other activities occurring or planned for these areas that would result in exposures to subsurface soil.



G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix A\ NMI-RAGS D - 
Table 1-bhhra.XLS, EXPSUM Page 4 of 15

RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Air - Vapors Abutting Resident Adult Inhalation None
Child Inhalation None
Adult Inhalation None
Child Inhalation None

Abutting Resident Adult Inhalation None
Child Inhalation None

Fish Tissue Abutting Resident Adult Ingestion None
Child Ingestion None
Adult Ingestion None
Child Ingestion None

Abutting Resident Adult Ingestion None
Child Ingestion None

Surface Water Surface Water EA Current-1 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade in the lag zone.  
(Eastern lag zone External None Incidental ingestion of water is not a complete pathway for wading.

of Sphagnum Bog) Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Day Camp Adult Dermal Qualitative Day camp attendees may walk through portions of the EA.  Abutting residents have the potential to access the area more
Attendee or Counselor External None  frequently and for a greater number of years.  Therefore, the risk assessment evaluates risks to area residents.  

Ingestion None Risks for area residents are conservative for day camp attendees.
Child Dermal Qualitative

External None
Ingestion None

EA Current-3 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade in the lag zone.  
(NE Wetland) External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

EA Current-4 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade in the lag zone.  
(Assabet River Embayment) External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

EA Current-5 Abutting Resident Adult Dermal Quantitative The only use of this area is likely to be associated with recreational boating.  The risk assessment evaluates use of
(Assabet River) External None the river for swimming, which is very conservative for potential current land use exposures associated with boating.

Ingestion Quantitative Incidental ingestion and dermal contact exposures can occur while swimming.  Indirect exposure to radiation is not a complete 
Child Dermal Quantitative pathway for water.

External None
Ingestion Quantitative

EA Current-6 Trespasser [a] Adult Dermal None Abutting residents or others who trespass by disregarding the fence may be exposed to sediment beneath shallow water
(Cooling Pond and western External None in the Cooling Water Pond and lag zone of the bog.  Adolescents are the population of receptors most likely to engage in this activity.  
lag zone of Sphagnum Bog) Ingestion None Trespassing in this area by young children or adults is unlikely.  Dermal exposures to surface water could occur during wading activities 

Adolescent Dermal Quantitative in the bog or pond, and ingestion and dermal exposures could occur during swimming in the pond.  
External None Indirect exposure to radiation is not applicable to water.
Ingestion Quantitative

Child Dermal None
External None
Ingestion None

Air - Vapors Abutting Resident Adult Inhalation Qualitative
Child Inhalation Qualitative
Adult Inhalation Qualitative
Child Inhalation Qualitative

Abutting Resident Adult Inhalation Qualitative
Child Inhalation Qualitative

With the exception of EA SW/SD-5 (Assabet River), none of the surface water bodies associated with the Site provide habitat for consumable 
fish.  The only site-related migration pathway to the Assabet river is associated with groundwater discharge of VOCs.  VOCs do not 
bioaccumulate in fish.  Moreover, statistical analysis indicates that concentrations of VOCs and other constituents in the reach of the river 
adjacent to the Site are not discernable from upstream concentrations.

VOCs were been detected, but sporadically and/or at very low concentrations. Some VOCs are retained as COPCs based on comparison to 
drinking water screening values which are overly conservative for screening ambient vapor inhalation exposures.  Low levels of VOCs will not 
migrate to ambient air at concentrations that would pose an exposure concern.

EA Current-1
Day Camp Attendee or 

Counselor

EA Current-3 - Current-6

EA Current-1
Day Camp Attendee or 

Counselor

EA Current-3 - Current-6

EA Current-3 - Current-6 Sediment is either submerged or saturated; vapor release would not occur.  In addition, VOCs have not been detected in sediment at 
concentrations or frequency that would likely include them as COPCs.

Day Camp Attendee or 
Counselor

Sediment is either submerged or saturated; vapor release would not occur.  In addition, VOCs have not been detected in sediment at 
concentrations or frequency that would likely include them as COPCs.

EA Current-1

Sediment is either submerged or saturated; vapor release would not occur.  In addition, VOCs have not been detected in sediment at 
concentrations or frequency that would likely include them as COPCs.
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Fish Tissue Abutting Resident Adult Ingestion None
Child Ingestion None
Adult Ingestion None
Child Ingestion None

Abutting Resident Adult Ingestion None
Child Ingestion None

Groundwater Overburden On-property Worker Adult Dermal None Property is supplied with municipal potable water.
Groundwater External None

Inhalation None
Ingestion None

Off-property Resident Adult Dermal Qualitative Surrounding properties are supplied with municipal water.  
External None 1,4-Dioxane that may be related to NMI off-property plume has been detected in Assabet Wellfield wells.

Inhalation None  However, highest concentration detected is more than one-order of magnitude lower than risk-based screening level.  
Ingestion Qualitative Therefore, any exposures would be associated with de minimis risk and pathway is not quantitatively evaluated in risk assessment.

Child Dermal Qualitative
Inhalation None
External None
Ingestion Qualitative

Commercial/Industrial Adult Dermal None
Worker External None

Inhalation None
Ingestion None

Construction Worker Adult Dermal None Groundwater that is shallower than the depths of typical excavations (10 ft bgs) is within wetland buffer zone(s); excavation
External None work in support of construction would not reasonably occur in these areas.  Potable use of groundwater is not
Ingestion None applicable to excavation worker scenarios.

Indoor On-property Worker Adult Inhalation None On-property buildings will not be occupied in the near future.
Air Resident Adult Inhalation Qualitative

Child Inhalation Qualitative
C/I-worker - indoor Adult Inhalation Qualitative

Construction Worker Adult Inhalation None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore, inhalation exposure 
pathways are incomplete.

Bedrock On-property Worker Adult Dermal None Property is supplied with municipal potable water.
Groundwater External None

Inhalation None
Ingestion None

Off-property Resident Adult Dermal Qualitative Surrounding properties are supplied with municipal water.  
External None 1,4-Dioxane that may be related to NMI off-property plume has been detected in Assabet Wellfield wells.

Inhalation None  However, highest concentration detected is more than one-order of magnitude lower than risk-based screening level.  
Ingestion Qualitative Therefore, any exposures would be associated with de minimis risk and pathway is not quantitatively evaluated in risk assessment.

Child Dermal Qualitative
Inhalation None
External None
Ingestion Qualitative

Commercial/Industrial Adult Dermal None
Worker External None

Inhalation None
Ingestion None

Construction Worker Adult Dermal None Groundwater that is shallower than the depths of typical excavations (10 ft bgs) is within wetland buffer zone(s); excavation
External None work in support of construction would not reasonably occur in these areas.  Potable use of groundwater is not
Ingestion None applicable to excavation worker scenarios.

Indoor On-property Worker Adult Inhalation None The source medium for vapor intrusion would be overburden groundwater.
Air Resident Adult Inhalation None

Child Inhalation None
C/I-worker - indoor Adult Inhalation None

Construction Worker Adult Inhalation None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore, inhalation exposure 
pathways are incomplete.

Off-property
The source medium for vapor intrusion would be overburden groundwater.

Vapor intrusion from overburden groundwater could be a complete pathway at exposure areas where VOCs have been detected in overburden 
groundwater.  USEPA is presently reviewing data that has been collected to evaluate this exposure pathway to determine if additional 
evaluation of the vapor intrusion exposure pathway will be required.

Off-property

EA Current-1 With the exception of EA SW/SD-5 (Assabet River), none of the surface water bodies associated with the Site provide habitat for consumable 
fish.  The only site-related migration pathway to the Assabet river is associated with groundwater discharge of VOCs & 1,4-dioxane.  These 
COPCs do not bioaccumulate in fish.  Moreover, statistical analysis indicates that concentrations of VOCs and other constituents in the reach 
of the river adjacent to the Site are not discernable from upstream concentrations.

Day Camp Attendee or 
Counselor

EA Current-3 - Current-6
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

FUTURE Soil Soil 0 - 10 ft [b] EA Future A1 through A8 Resident Adult Dermal Quantitative Residents are assumed to contact soil during play, yard work, and/or gardening while outdoors at their place of residence.
and B1 through B5 External Quantitative Residents may be indirectly exposed to radiation while at the EA (exposure can occur while outdoors and while indoors).

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

EA Future A1 through A8 Passive Recreational Adult Dermal Quantitative Visitors are assumed to contact soil during walking, hiking, nature study, and/or picnicking while visiting under 
Visitor External Quantitative passive recreational land use of the Site.

Ingestion Quantitative Visitors may be indirectly exposed to radiation while outdoors at the EA.
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

Commercial/Industrial Adult Dermal Quantitative Indoor workers are assumed to incidentally ingest soil, primarily as dust that has been transported indoors, and when spending 
Worker - Indoor External Quantitative time outdoors during breaks (e.g., walking and/or eating lunch outdoors).  

Ingestion Quantitative Workers may be indirectly exposed to radiation while at the EA (exposure can occur while outdoors and while indoors).
Commercial/Industrial Adult Dermal Quantitative Outdoor workers are assumed to incidentally ingest and dermally contact soil during outdoor work.

Worker - Outdoor External Quantitative and when spending time outdoors during breaks (e.g., walking and/or eating lunch outdoors). 
Ingestion Quantitative Workers may be indirectly exposed to radiation while outdoors at the EA.

Construction Worker Adult Dermal Quantitative Construction/excavation workers are assumed to incidentally ingest and dermally contact soil during outdoor work.
External Quantitative and when spending time outdoors during breaks (e.g., walking and/or eating lunch outdoors). 
Ingestion Quantitative Workers may be indirectly exposed to radiation while outdoors at the EA.

EA Future B1and B2 Abutting Resident Adult Dermal Quantitative Residents are assumed to contact soil during play, walking, hiking while outdoors at open space adjacent to residential areas.
External Quantitative Residents may be indirectly exposed to radiation while outdoors at the EA.
Ingestion Quantitative

Child Dermal Quantitative
External Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Visitors are assumed to contact soil during walking, hiking, nature study, and/or picnicking while visiting under 
Visitor External Quantitative passive recreational land use of the Site.

Ingestion Quantitative Visitors may be indirectly exposed to radiation while outdoors at the EA.
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

Commercial/Industrial Adult Dermal Quantitative Workers at adjacent EA 'A' series areas are assumed to contact soil when spending time outdoors 
Worker - Indoor External Quantitative during breaks (e.g., walking and/or eating lunch outdoors). 

Ingestion Quantitative Workers may be indirectly exposed to radiation while outdoors at the EA.
Commercial/Industrial Adult Dermal Quantitative Workers at adjacent EA 'A' series areas are assumed to contact soil 

Worker - Outdoor External Quantitative when spending time outdoors during breaks (e.g., walking and/or eating lunch outdoors). 
Ingestion Quantitative Workers may be indirectly exposed to radiation while outdoors at the EA.

Construction Worker Adult Dermal Quantitative Construction/excavation workers are assumed to incidentally ingest and dermally contact soil during outdoor work.
External Quantitative and when spending time outdoors during breaks (e.g., walking and/or eating lunch outdoors). 
Ingestion Quantitative Workers may be indirectly exposed to radiation while outdoors at the EA.

EA Future B3 - B5 Abutting Resident Adult Dermal Quantitative Residents are assumed to contact soil during play, walking, hiking while outdoors at open space adjacent to residential areas.
External Quantitative Residents may be indirectly exposed to radiation while outdoors at the EA.
Ingestion Quantitative

Child Dermal Quantitative
External Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Visitors are assumed to contact soil during walking, hiking, nature study, and/or picnicking while visiting under 
Visitor External Quantitative passive recreational land use of the Site.

Ingestion Quantitative Visitors may be indirectly exposed to radiation while outdoors at the EA.
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Commercial/Industrial Adult Dermal None Workers at adjacent EA 'A' series areas are unlikely to access these exposure areas due to their remote location from
Worker - Indoor External None  active commercial areas and/or their difficult terrain.

Ingestion None
Commercial/Industrial Adult Dermal None Workers at adjacent EA 'A' series areas are unlikely to access these exposure areas due to their remote location from

Worker - Outdoor External None  active commercial areas and/or their difficult terrain.
Ingestion None

Construction Worker Adult Dermal Quantitative Construction/excavation workers are assumed to incidentally ingest and dermally contact soil during outdoor work.
External Quantitative and when spending time outdoors during breaks (e.g., walking and/or eating lunch outdoors). 
Ingestion Quantitative Workers may be indirectly exposed to radiation while outdoors at the EA.

Air - Dust Resident Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative

EA Future A1 through A8 Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative

C/I Worker - Indoor Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
C/I Worker - Outdoor Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Construction Worker Adult Inhalation Quantitative Excavation activities could produce dust.

Abutting Resident Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative
Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative

C/I Worker - Indoor Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
C/I Worker - Outdoor Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Construction Worker Adult Inhalation Quantitative Excavation activities could produce dust.

Abutting Resident Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative
Adult Inhalation Quantitative Windborne dust can be inhaled by persons at or down-wind of unvegetated soil.
Child Inhalation Quantitative

C/I Worker - Indoor Adult Inhalation None Workers at adjacent EA 'A' series areas are unlikely to access these exposure areas.
C/I Worker - Outdoor Adult Inhalation None
Construction Worker Adult Inhalation Quantitative Excavation activities could produce dust.

Air - Vapors Resident Adult Inhalation Qualitative No volatile COPCs are identified in soil.  This exposure pathway is qualitatively evaluated by the COPC screening process.
Child Inhalation Qualitative
Adult Inhalation Qualitative
Child Inhalation Qualitative

C/I Worker - Indoor Adult Inhalation Qualitative
C/I Worker - Outdoor Adult Inhalation Qualitative
Construction Worker Adult Inhalation Qualitative

Resident Adult Inhalation Quantitative Subsurface soil only.  VOCs detected at elevated concentrations in subsurface soil at this area; exposures could occur if subsurface soil was 
excavated and made accessible.

Child Inhalation Quantitative
Adult Inhalation Quantitative
Child Inhalation Quantitative
Adult Inhalation Qualitative
Child Inhalation Qualitative

C/I Worker - Indoor Adult Inhalation Quantitative
C/I Worker - Outdoor Adult Inhalation Quantitative
Construction Worker Adult Inhalation Quantitative

Resident Adult Inhalation Qualitative No volatile COPCs are identified in soil.  This exposure pathway is qualitatively evaluated by the COPC screening process.
Child Inhalation Qualitative
Adult Inhalation Qualitative
Child Inhalation Qualitative
Adult Inhalation Qualitative
Child Inhalation Qualitative

C/I Worker - Indoor Adult Inhalation None Workers at adjacent EA 'A' series areas are unlikely to access these exposure areas.
C/I Worker - Outdoor Adult Inhalation None
Construction Worker Adult Inhalation Qualitative No volatile COPCs are identified in soil.  This exposure pathway is qualitatively evaluated by the COPC screening process.

Abutting Resident

Abutting Resident
EA Future B3 - B5 Passive Recreational 

Visitor

EA Future A1 through A8

EA Future B3 - B5
Passive Recreational 

Visitor

EA Future A1 through A8 & B1 
through B5

Passive Recreational 
Visitor

EA Future B1 and B2
Passive Recreational 

Visitor

Passive Recreational 
Visitor

EA Future B1 and B2
Passive Recreational 

Visitor
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Indoor Air Resident Adult Inhalation Qualitative
Child Inhalation Qualitative
Adult Inhalation None
Child Inhalation None

C/I Worker - Indoor Adult Inhalation Qualitative
C/I Worker - Outdoor Adult Inhalation None
Construction Worker Adult Inhalation None

Home-Grown Resident Adult Ingestion Quantitative Produce grown in 'back-yard' home gardens could uptake radionuclides from soil, potentially resulting in exposures when the 
Produce Child Ingestion Quantitative produce is consumed.

Adult Ingestion None Vegetable gardening is not a component of future passive recreational use.
Child Ingestion None

C/I Worker - Indoor Adult Ingestion None No commercial vegetable gardening assumed.

C/I Worker - Outdoor Adult Ingestion None No commercial vegetable gardening assumed.  Outdoor commercial/industrial use of Site such as use as a nursery is assumed to involve 
growing ornamental/landscaping plants, not produce.  Moreover, any produce raised would be as potted plants in a greenhouse.

Construction Worker Adult Ingestion None Vegetable gardening is not a component of construction.
Sediment Sediment EA SW/SD-1, SW/SD-2 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact sediment if they wade in the lag zone.

0-6 inches (Sphagnum Bog) External None No indirect exposure to radiation because the sediment is submerged.
Ingestion Quantitative

Child Dermal Quantitative
External None
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Passive recreational visitors are assumed to contact sediment if they wade in the lag zone.
Visitor External None No indirect exposure to radiation because the sediment is submerged.

Ingestion Quantitative
Child Dermal Quantitative

External None
Ingestion Quantitative

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

EA SW/SD-3 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact sediment if they wade in the pond.
(Cooling Water Pond) External None Dermal contact is not a complete pathway for swimming exposures.

Ingestion Quantitative No indirect exposure to radiation because the sediment is submerged.
Child Dermal Quantitative

External None
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Passive recreational visitors are assumed to contact sediment if they wade in the pond.
Visitor External None Dermal contact is not a complete pathway for swimming exposures.

Ingestion Quantitative No indirect exposure to radiation because the sediment is submerged.
Child Dermal Quantitative

External None
Ingestion Quantitative

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

EA Future A1 through A8 & B1 
through B5

Passive Recreational 
Visitor

Vapor intrusion from soil could be a complete pathway at exposure areas where VOCs have been detected in soil.  The area of the Site where 
VOCs could pose a potential vapor intrusion concern has been identified based on soil data.  The feasibility study will identify a risk 
management process for vapor intrusion.

EA Future A1 through A8 and 
B1 through B5

Passive Recreational 
Visitor
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

EA SW/SD-4 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact sediment if they wade or walk through the wetland.
(NE Wetland) External Quantitative Indirect exposure to radiation could occur when water levels are low and the sediment is exposed.

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Passive recreational visitors are assumed to contact sediment if they wade or walk through the wetland.
Visitor External Quantitative Indirect exposure to radiation could occur when water levels are low and the sediment is exposed.

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

EA SW/SD-5 Abutting Resident Adult Dermal None Sediment is submerged; contact would not occur during swimming in the river.
(Assabet River) External None No indirect exposure to radiation because the sediment is submerged.

Ingestion None
Child Dermal None

External None
Ingestion None

Passive Recreational Adult Dermal None Sediment is submerged; contact would not occur during swimming in the river.
Visitor External None No indirect exposure to radiation because the sediment is submerged.

Ingestion None
Child Dermal None

External None
Ingestion None

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

EA Future B4 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact sediment if they walk through the wetland/tributary area.
(Assabet River Tributary) External Quantitative Indirect exposure to radiation could occur when water levels are low and the sediment is exposed.

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Passive recreational visitors are assumed to contact sediment if they walk through the wetland/tributary area.
Visitor External Quantitative Indirect exposure to radiation could occur when water levels are low and the sediment is exposed.

Ingestion Quantitative
Child Dermal Quantitative

External Quantitative
Ingestion Quantitative
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

Air - Dust Resident Adult Inhalation None Sediment is either submerged or saturated; dust liberation could not occur.
Child Inhalation None
Adult Inhalation None Sediment is either submerged or saturated; dust liberation could not occur.
Child Inhalation None

C/I Worker - Indoor Adult Inhalation None Workers would not access surface water bodies at the Site.
C/I Worker - Outdoor Adult Inhalation None Workers would not access surface water bodies at the Site.
Construction Worker Adult Inhalation None Workers would not access surface water bodies at the Site.

Air - Vapors Resident Adult Inhalation None
Child Inhalation None
Adult Inhalation None
Child Inhalation None

C/I Worker - Indoor Adult Inhalation None Workers would not access surface water bodies at the Site.
C/I Worker - Outdoor Adult Inhalation None Workers would not access surface water bodies at the Site.
Construction Worker Adult Inhalation None Workers would not access surface water bodies at the Site.

Fish Tissue Resident Adult Ingestion None
Child Ingestion None
Adult Ingestion None
Child Ingestion None

C/I Worker - Indoor Adult Ingestion None Workers would not access surface water bodies at the Site.
C/I Worker - Outdoor Adult Ingestion None Workers would not access surface water bodies at the Site.
Construction Worker Adult Ingestion None Workers would not access surface water bodies at the Site.

Surface Water Surface Water EA SW/SD-1, SW/SD-2 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade in the lag zone.  
(Sphagnum Bog) External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Passive Recreational Adult Dermal Quantitative Passive recreational visitors are assumed to contact surface water if they wade in the lag zone.  
Visitor External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

Sediment is either submerged or saturated; vapor release would not occur.  In addition, VOCs have not been detected in sediment at 
concentrations or frequency that would likely include them as COPCs.

EA SW/SD-1 - SW/SD-5 & EA 
Future B4

Passive Recreational 
Visitor

Sediment is either submerged or saturated; vapor release would not occur.  In addition, VOCs have not been detected in sediment at 
concentrations or frequency that would likely include them as COPCs.

EA SW/SD-1 - SW/SD-5 & EA 
Future B4

Passive Recreational 
Visitor

With the exception of EA SW/SD-5 (Assabet River), none of the surface water bodies associated with the Site provide habitat for consumable 
fish.  The only site-related migration pathway to the Assabet river is associated with groundwater discharge of VOCs.  VOCs do not 
bioaccumulate in fish.  Moreover, statistical analysis indicates that concentrations of VOCs and other constituents in the reach of the river 
adjacent to the Site are not discernable from upstream concentrations.

EA SW/SD-1 - SW/SD-5 & EA 
Future B4

Passive Recreational 
Visitor
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

EA SW/SD-3 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they swim or wade in the pond.
(Cooling Water Pond) External None Incidental ingestion of water is a complete pathway for swimming, but not for wading.

Ingestion Quantitative Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they swim or wade in the pond.
Visitor External None Incidental ingestion of water is a complete pathway for swimming, but not for wading.

Ingestion Quantitative Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion Quantitative

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

EA SW/SD-4 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade in the wetland.
(NE Wetland) External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Passive Recreational Adult Dermal Quantitative Passive recreational visitors are assumed to contact surface water if they wade in the wetland.
Visitor External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

EA SW/SD-5 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they swim in the river.
(Assabet River) External None Incidental ingestion of water is a complete pathway for swimming.

Ingestion Quantitative Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion Quantitative

Passive Recreational Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they swim in the river.
Visitor External None Incidental ingestion of water is a complete pathway for swimming.

Ingestion Quantitative Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion Quantitative

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Outdoor External None

Ingestion None
Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.

External None
Ingestion None

EA Future B4 Abutting Resident Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade or walk in the wetland/tributary.
(Assabet River Tributary) External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Passive Recreational Adult Dermal Quantitative Abutting residents are assumed to contact surface water if they wade or walk in the wetland/tributary.
Visitor External None Incidental ingestion of water is not a complete pathway for wading.

Ingestion None Indirect exposure to radiation is not applicable to water.
Child Dermal Quantitative

External None
Ingestion None

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None
Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.

Worker - Outdoor External None
Ingestion None

Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.
External None
Ingestion None

Air - Vapors Resident Adult Inhalation Qualitative
Child Inhalation Qualitative
Adult Inhalation Qualitative
Child Inhalation Qualitative

C/I Worker - Indoor Adult Inhalation None Workers would not access surface water bodies at the Site.
C/I Worker - Outdoor Adult Inhalation None Workers would not access surface water bodies at the Site.
Construction Worker Adult Inhalation None Workers would not access surface water bodies at the Site.

Fish Tissue Resident Adult Ingestion None
Child Ingestion None
Adult Ingestion None
Child Ingestion None

C/I Worker - Indoor Adult Ingestion None Workers would not access surface water bodies at the Site.
C/I Worker - Outdoor Adult Ingestion None Workers would not access surface water bodies at the Site.
Construction Worker Adult Ingestion None Workers would not access surface water bodies at the Site.

Peat Peat EA SW/SD-1 Abutting Resident Adult Dermal None Abutting residents are assumed to walk on the bog.  The only potential exposure pathway is via indirect exposure to radiation.
0-6 inches (Sphagnum Bog) External Quantitative Peat is a plant-like material that is adhered together in a mat; incidental ingestion and dermal contact exposure routes would not 

Ingestion None be complete.
Child Dermal None

External Quantitative
Ingestion None

Passive Recreational Adult Dermal None Visitors are assumed to walk on the bog.  The only potential exposure pathway is via indirect exposure to radiation.
Visitor External Quantitative Peat is a plant-like material that is adhered together in a mat; incidental ingestion and dermal contact exposure routes would not 

Ingestion None be complete.
Child Dermal None

External Quantitative
Ingestion None

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Indoor External None

Ingestion None

EA SW/SD-1 - SW/SD-5 & EA 
Future B4

With the exception of EA SW/SD-5 (Assabet River), none of the surface water bodies associated with the Site provide habitat for consumable 
fish.  The only site-related migration pathway to the Assabet river is associated with groundwater discharge of VOCs.  VOCs do not 
bioaccumulate in fish.  Moreover, statistical analysis indicates that concentrations of VOCs and other constituents in the reach of the river 
adjacent to the Site are not discernable from upstream concentrations.

VOCs may have been detected, but sporadically and/or at very low concentration. Some VOCs are retained as COPCs based on comparison 
to drinking water screening values which are overly conservative for screening ambient vapor inhalation exposures.  Low levels of VOCs will 
not migrate to ambient air at concentrations that would pose an exposure concern.EA SW/SD-1 - SW/SD-5 & EA 

Future B4
Passive Recreational 

Visitor

Passive Recreational 
Visitor
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Commercial/Industrial Adult Dermal None Workers would not access surface water bodies at the Site.
Worker - Outdoor External None

Ingestion None
Construction Worker Adult Dermal None Workers would not access surface water bodies at the Site.

External None
Ingestion None

Groundwater Overburden On-property Resident Adult Dermal Quantitative Potable use of groundwater is evaluated assuming residential use of water as household tap water.  Potable use of 
Groundwater External None groundwater includes ingestion as a source of household potable tap water, dermal contact and vapor inhalation during

Inhalation Quantitative household uses of water (e.g., washing, bathing).
Irrigation Quantitative Groundwater as a source of irrigation water for home-grown produce is also evaluated for uptake of radionuclides by home-grown produce.
Ingestion Quantitative Indirect exposure to radiation is not applicable to water.

Child Dermal Quantitative
Inhalation Quantitative
External None
Irrigation Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Qualitative Future use of groundwater as potable water is evaluated using residential scenario.
Visitor External None

Inhalation Qualitative
Ingestion Qualitative

Child Dermal Qualitative
External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Indoor External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Outdoor External None

Inhalation Qualitative
Ingestion Qualitative

Construction Worker Adult Dermal None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore,
External None direct contact pathways for groundwater are not complete.  Potable use of groundwater is not 
Ingestion None applicable to excavation worker scenarios.

Off-property Resident Adult Dermal Quantitative Potable use of groundwater is evaluated assuming residential use of water as household tap water.  Potable use of 
External None groundwater includes ingestion as a source of household potable tap water, dermal contact and vapor inhalation during

Inhalation Quantitative household uses of water (e.g., washing, bathing).
Irrigation Quantitative Groundwater as a source of irrigation water for home-grown produce is also evaluated for uptake of radionuclides by home-grown produce.
Ingestion Quantitative Indirect exposure to radiation is not applicable to water.

Child Dermal Quantitative
Inhalation Quantitative
External None
Irrigation Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Qualitative Future use of groundwater as potable water is evaluated using residential scenario.
Visitor External None

Inhalation Qualitative
Ingestion Qualitative

Child Dermal Qualitative
External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Indoor External None

Inhalation Qualitative
Ingestion Qualitative
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Commercial/Industrial Adult Dermal Qualitative
Worker - Outdoor External None

Inhalation Qualitative
Ingestion Qualitative

Construction Worker Adult Dermal None Groundwater that is shallower than the depths of typical excavations (10 ft bgs) is within wetland buffer zone(s); excavation
External None work in support of construction would not reasonably occur in these areas.  Potable use of groundwater is not
Ingestion None applicable to excavation worker scenarios.

Indoor Resident Adult Inhalation Qualitative

Air Child Inhalation Qualitative

Passive Recreational Adult Inhalation None
Visitor Child Inhalation None

C/I-worker - indoor Adult Inhalation Qualitative

C/I-worker - outdoor Adult Inhalation None

Construction Worker Adult Inhalation None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore, inhalation exposure 
pathways are incomplete.

Resident Adult Inhalation Qualitative

Child Inhalation Qualitative

Passive Recreational Adult Inhalation None
Visitor Child Inhalation None

C/I-worker - indoor Adult Inhalation Qualitative

C/I-worker - outdoor Adult Inhalation None

Construction Worker Adult Inhalation None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore, inhalation exposure 
pathways are incomplete.

Bedrock On-property Resident Adult Dermal Quantitative Potable use of groundwater is evaluated assuming residential use of water as household tap water.  Potable use of 
Groundwater External None groundwater includes ingestion as a source of household potable tap water, dermal contact and vapor inhalation during

Inhalation Quantitative household uses of water (e.g., washing, bathing).
Irrigation Quantitative Groundwater as a source of irrigation water for home-grown produce is also evaluated for uptake of radionuclides by home-grown produce.
Ingestion Quantitative Indirect exposure to radiation is not applicable to water.

Child Dermal Quantitative
Inhalation Quantitative
External None
Irrigation Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Qualitative Future use of groundwater as potable water is evaluated using residential scenario.
Visitor External None

Inhalation Qualitative
Ingestion Qualitative

Child Dermal Qualitative
External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Indoor External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Outdoor External None

Inhalation Qualitative
Ingestion Qualitative

Construction Worker Adult Dermal None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore,
External None direct contact pathways for groundwater are not complete.  Potable use of groundwater is not 
Ingestion None applicable to excavation worker scenarios.

Vapor intrusion from overburden groundwater could be a complete pathway at exposure areas where VOCs have been detected in overburden 
groundwater.  The area of the Site where VOCs could pose a potential vapor intrusion concern has been identified based on current 
groundwater data.  The feasibility study will identify a risk management process for vapor intrusion.

Vapor intrusion from overburden groundwater could be a complete pathway at exposure areas where VOCs have been detected in overburden 
groundwater.  The area of the Site where VOCs could pose a potential vapor intrusion concern has been identified based on current 
groundwater data.  The feasibility study will identify a risk management process for vapor intrusion.

On-property

Off-property
Vapor intrusion from overburden groundwater could be a complete pathway at exposure areas where VOCs have been detected in overburden 
groundwater.  The area of the Site where VOCs could pose a potential vapor intrusion concern has been identified based on current 
groundwater data.  The feasibility study will identify a risk management process for vapor intrusion.

No enclosed buildings are assumed to be constructed or be present at the Site under assumed passive recreational use conditions.

No enclosed buildings are assumed to be constructed or be present at the Site under assumed passive recreational use conditions.

Vapor intrusion from overburden groundwater could be a complete pathway at exposure areas where VOCs have been detected in overburden 
groundwater.  The area of the Site where VOCs could pose a potential vapor intrusion concern has been identified based on current 
groundwater data.  The feasibility study will identify a risk management process for vapor intrusion.
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RAGS Part D, Table 1
Selection of Exposure Pathways

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Off-property Resident Adult Dermal Quantitative Potable use of groundwater is evaluated assuming residential use of water as household tap water.  Potable use of 
External None groundwater includes ingestion as a source of household potable tap water, dermal contact and vapor inhalation during

Inhalation Quantitative household uses of water (e.g., washing, bathing).
Irrigation Quantitative Groundwater as a source of irrigation water for home-grown produce is also evaluated for uptake of radionuclides by home-grown produce.
Ingestion Quantitative Indirect exposure to radiation is not applicable to water.

Child Dermal Quantitative
Inhalation Quantitative
External None
Irrigation Quantitative
Ingestion Quantitative

Passive Recreational Adult Dermal Qualitative Future use of groundwater as potable water is evaluated using residential scenario.
Visitor External None

Inhalation Qualitative
Ingestion Qualitative

Child Dermal Qualitative
External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Indoor External None

Inhalation Qualitative
Ingestion Qualitative

Commercial/Industrial Adult Dermal Qualitative
Worker - Outdoor External None

Inhalation Qualitative
Ingestion Qualitative

Construction Worker Adult Dermal None Groundwater that is shallower than the depths of typical excavations (10 ft bgs) is within wetland buffer zone(s); excavation
External None work in support of construction would not reasonably occur in these areas.  Potable use of groundwater is not
Ingestion None applicable to excavation worker scenarios.

Indoor Resident Adult Inhalation None
Air Child Inhalation None

Passive Recreational Adult Inhalation None
Visitor Child Inhalation None

C/I-worker - indoor Adult Inhalation None The source medium for vapor intrusion would be overburden groundwater.
C/I-worker - outdoor Adult Inhalation None Outdoor workers are assumed to spend work-days outdoors, not in enclosed buildings.

Construction Worker Adult Inhalation None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore, inhalation exposure 
pathways are incomplete.

Resident Adult Inhalation None
Child Inhalation None

Passive Recreational Adult Inhalation None
Visitor Child Inhalation None

C/I-worker - indoor Adult Inhalation None The source medium for vapor intrusion would be overburden groundwater.
C/I-worker - outdoor Adult Inhalation None Outdoor workers are assumed to spend work-days outdoors, not in enclosed buildings.

Construction Worker Adult Inhalation None Groundwater is deeper than the depths of typical excavations (10 ft bgs) and there are no groundwater seeps; therefore, inhalation exposure 
pathways are incomplete.

[a] - Trespassers are a subpopulation of Area Residents that are evaluated as the population of receptors that may disregard the security fencing and access the areas of the Site that are fenced-off [to prevent access to such areas].  Trespassers could also access

     EA's Current-1, Current-2, Current-3, and Current-5.  Potential exposures to trespassers at these areas is evaluated using the Area Resident exposure scenario.

[b] - Receptors could potentially contact subsurface soil if it is excavated and brought to the ground surface.  The risk assessment will characterize risks for surface soil (0-1 ft bgs) and subsurface soil (1-10 ft bgs).

EA - Exposure Area

C/I - Commercial/Industrial

The source medium for vapor intrusion would be overburden groundwater.

No enclosed buildings are assumed to be constructed or be present at the Site under assumed passive recreational use conditions.

On-property The source medium for vapor intrusion would be overburden groundwater.

No enclosed buildings are assumed to be constructed or be present at the Site under assumed passive recreational use conditions.

Off-property
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SOIL SAMPLE LIST

loc_name Field_Sample_ID Sample_date_no_time top_depth bottom_depth depth_uom Comments Current Exp Area Future Exp Area
SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SS-RI-14049 SSRI14049000 10/6/2004 0 1 ft 1 A1
SS-RI-14050 SSRI14050000 10/6/2004 0 1 ft 1 A1
SS-RI-14051 SSRI14051000 10/6/2004 0 1 ft 1 A1
SS-RI-14052 SSRI14052000 10/6/2004 0 1 ft 1 A1
SS-RI-14053 SSRI14053000 10/6/2004 0 1 ft 1 A1
SS-RI-14054 SSRI14054000 10/6/2004 0 1 ft 1 A1
SS-RI-14055 SSRI14055000 10/6/2004 0 1 ft 1 A1
SS-RI-14057 SSRI14057000 10/6/2004 0 1 ft 1 A1
SS-RI-14089 SSRI14089000 10/27/2005 0 1 ft 1 A1
SS-RI-14089 SSRI14089000DUP 10/27/2005 0 1 ft 1 A1
SB-RI-07013 SBRI07013004 10/12/2005 4 6 ft 1 A2
SB-RI-07013 SBRI07013008 10/12/2005 8 10 ft 1 A2
SB-RI-08005 SBRI08005000 10/11/2005 0 1 ft X A2
SB-RI-08005 SBRI08005000DUP 10/11/2005 0 1 ft X A2
SB-RI-08005 SBRI08005004 10/11/2005 4 6 ft X A2
SB-RI-08005 SBRI08005008 10/11/2005 8 10 ft X A2
SS-RI-07006 SSRI07006000 10/20/2004 0 1 ft 1 A2
SS-RI-07006 SSRI07006001 10/20/2004 1 2 ft 1 A2
SS-RI-07006 SSRI07006000R 11/12/2004 0 1 ft 1 A2
SS-RI-07006 SSRI07006000RDUP 11/12/2004 0 1 ft 1 A2
SS-RI-07007 SSRI07007000 10/20/2004 0 1 ft 1 A2
SS-RI-07007 SSRI07007001 10/20/2004 1 2 ft 1 A2
SS-RI-07007 SSRI07007000R 11/12/2004 0 1 ft 1 A2
SS-RI-07007 SSRI07007001R 11/12/2004 1 2 ft 1 A2
SS-RI-07009 SSRI07009000 10/20/2004 0 1 ft 1 A2
SS-RI-07009 SSRI07009001 10/20/2004 1 2 ft 1 A2
SS-RI-07009 SSRI07009000R 11/12/2004 0 1 ft 1 A2
SS-RI-07009 SSRI07009001R 11/12/2004 1 2 ft 1 A2
SS-RI-07010 SSRI07010000 10/20/2004 0 1 ft 1 A2
SS-RI-07010 SSRI07010001 10/20/2004 1 2 ft 1 A2
SS-RI-07010 SSRI07010000R 11/12/2004 0 1 ft 1 A2
SS-RI-07010 SSRI07010001R 11/12/2004 1 2 ft 1 A2
SS-RI-07012 SSRI07012000 10/20/2004 0 1 ft 1 A2
SS-RI-07012 SSRI07012001 10/20/2004 1 2 ft 1 A2
SS-RI-07012 SSRI07012000R 11/12/2004 0 1 ft 1 A2
SS-RI-07012 SSRI07012001R 11/12/2004 1 2 ft 1 A2
SS-RI-07013 SSRI07013000 10/20/2004 0 1 ft 1 A2
SS-RI-07013 SSRI07013001 10/20/2004 1 2 ft 1 A2
SS-RI-07013 SSRI07013000R 11/12/2004 0 1 ft 1 A2
SS-RI-07014 SSRI07014000 10/20/2004 0 1 ft 1 A2
SS-RI-07014 SSRI07014000DUP 10/20/2004 0 1 ft 1 A2
SS-RI-07014 SSRI07014000MS 10/20/2004 0 1 ft 1 A2
SS-RI-07014 SSRI07014001 10/20/2004 1 2 ft 1 A2
SS-RI-07014 SSRI07014001R 11/12/2004 1 2 ft 1 A2
SS-RI-07017 SSRI07017000 10/20/2004 0 1 ft 1 A2
SS-RI-07017 SSRI07017001 10/20/2004 1 2 ft 1 A2
SS-RI-07018 SSRI07018000 10/20/2004 0 1 ft 1 A2
SS-RI-07018 SSRI07018001 10/20/2004 1 2 ft 1 A2
SS-RI-08006 SSRI08006000 10/26/2005 0 1 ft 1 A2
SS-RI-08006 SSRI08006002 10/26/2005 2 2.5 ft 1 A2
SS-RI-08007 SSRI08007000 10/26/2005 0 1 ft 1 A2
SS-RI-08007 SSRI08007001 10/26/2005 1 2 ft 1 A2
SS-RI-09030 SSRI09030000 10/26/2005 0 1 ft 1 A2
SS-RI-14043 SSRI14043000 10/14/2004 0 1 ft 1 A2
SS-RI-14045 SSRI14045000 10/14/2004 0 1 ft 1 A2
SS-RI-14047 SSRI14047000 10/14/2004 0 1 ft 1 A2
SS-RI-14058 SSRI14058000 10/7/2004 0 1 ft 1 A2
SS-RI-14059 SSRI14059000 10/7/2004 0 1 ft 1 A2
SS-RI-14061 SSRI14061000 10/7/2004 0 1 ft 1 A2
SS-RI-14063 SSRI14063000 10/7/2004 0 1 ft 1 A2
SS-RI-14065 SSRI14065000 10/7/2004 0 1 ft 1 A2
SS-RI-14066 SSRI14066000 10/7/2004 0 1 ft Clean 1 A2
SS-RI-14067 SSRI14067000 10/7/2004 0 1 ft 1 A2
SS-RI-14068 SSRI14068000 10/7/2004 0 1 ft 1 A2
SS-RI-14069 SSRI14069000 10/7/2004 0 1 ft 1 A2
SS-RI-14070 SSRI14070000 10/7/2004 0 1 ft 1 A2
SS-RI-14103 SSRI14103000 7/16/2007 0 1 ft 1 A2
TP-RI-03010 TPRI03010000 12/2/2004 0 1 ft X A2
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
TP-RI-03010 TPRI03010004 12/2/2004 4 5 ft X A2
TP-RI-03010 TPRI03010004DUP 12/2/2004 4 5 ft X A2
TP-RI-03011 TPRI03011000 12/2/2004 0 1 ft X A2
TP-RI-03011 TPRI03011004 12/2/2004 4 5 ft X A2
TP-RI-03012 TPRI03012000 12/2/2004 0 1 ft X A2
TP-RI-03012 TPRI03012004 12/2/2004 4 5 ft X A2
TP-RI-03013 TPRI03013000 12/2/2004 0 1 ft X A2
TP-RI-03013 TPRI03013004 12/2/2004 4 5 ft X A2
TP-RI-03014 TPRI03014000 12/2/2004 0 1 ft X A2
TP-RI-03014 TPRI03014004 12/2/2004 4 5 ft X A2
TP-RI-03015 TPRI03015000 12/1/2004 0 1 ft X A2
TP-RI-03015 TPRI03015004 12/1/2004 4 5 ft X A2
TP-RI-03016 TPRI03016000 12/2/2004 0 1 ft X A2
TP-RI-03016 TPRI03016004 12/2/2004 4 5 ft X A2
TP-RI-03017 TPRI03017000 12/1/2004 0 1 ft 1 A2
TP-RI-03017 TPRI03017004 12/1/2004 4 5 ft 1 A2
TP-RI-03018 TPRI03018000 12/1/2004 0 1 ft X A2
TP-RI-03018 TPRI03018004 12/1/2004 4 5 ft X A2
TP-RI-03019 TPRI03019000 12/1/2004 0 1 ft 1 A2
TP-RI-03019 TPRI03019004 12/1/2004 4 5 ft 1 A2
TP-RI-03020 TPRI03020000 12/1/2004 0 1 ft 1 A2
TP-RI-03020 TPRI03020004 12/1/2004 4 5 ft 1 A2
SB-RI-05007 SBRI05007005 10/27/2004 5 9 ft X A3
SB-RI-05008 SBRI05008005 10/27/2004 5 9 ft X A3
SB-RI-05009 SBRI05009005 10/28/2004 5 9 ft X A3
SB-RI-05009 SBRI05009005MS 10/28/2004 5 9 ft X A3
SB-RI-05009 SBRI05009015 10/28/2004 5 9 ft X A3
SB-RI-05010 SBRI05010005 10/28/2004 5 9 ft X A3
SB-RI-05010 SBRI05010005DUP 10/28/2004 5 9 ft X A3
SB-RI-05016 SBRI05016009 11/9/2004 9 11 ft X A3
SS-RI-14001 SSRI14001000 10/15/2004 0 1 ft 1 A3
SS-RI-14002 SSRI14002000 10/11/2004 0 1 ft Clean 1 A3
SS-RI-14003 SSRI14003000 10/11/2004 0 1 ft 1 A3
SS-RI-14004 SSRI14004000 10/11/2004 0 1 ft 1 A3
SS-RI-14005 SSRI14005000 10/11/2004 0 1 ft 1 A3
SS-RI-14006 SSRI14006000 10/11/2004 0 1 ft Clean 1 A3
SS-RI-14007 SSRI14007000 10/8/2004 0 1 ft Clean 1 A3
SS-RI-14008 SSRI14008000 10/14/2004 0 1 ft 1 A3
SS-RI-14009 SSRI14009000 10/15/2004 0 1 ft 1 A3
SS-RI-14009 SSRI14009000DUP 10/15/2004 0 1 ft 1 A3
SS-RI-14010 SSRI14010000 10/11/2004 0 1 ft 1 A3
SS-RI-14011 SSRI14011000 10/11/2004 0 1 ft 1 A3
SS-RI-14012 SSRI14012000 10/11/2004 0 1 ft 1 A3
SS-RI-14013 SSRI14013000 10/11/2004 0 1 ft 1 A3
SS-RI-14013 SSRI14013000DUP 10/11/2004 0 1 ft 1 A3
SS-RI-14014 SSRI14014000 10/11/2004 0 1 ft 1 A3
SS-RI-14015 SSRI14015000 10/11/2004 0 1 ft 1 A3
SS-RI-14016 SSRI14016000 10/8/2004 0 1 ft Clean 1 A3
SS-RI-14017 SSRI14017000 10/8/2004 0 1 ft Clean 1 A3
SS-RI-14018 SSRI14018000 10/14/2004 0 1 ft Clean 1 A3
SS-RI-14019 SSRI14019000 10/15/2004 0 1 ft 1 A3
SS-RI-14020 SSRI14020000 10/11/2004 0 1 ft 1 A3
SS-RI-14021 SSRI14021000 10/11/2004 0 1 ft 1 A3
SS-RI-14022 SSRI14022000 10/11/2004 0 1 ft 1 A3
SS-RI-14023 SSRI14023000 10/11/2004 0 1 ft 1 A3
SS-RI-14024 SSRI14024000 10/8/2004 0 1 ft 1 A3
SS-RI-14025 SSRI14025000 10/8/2004 0 1 ft 1 A3
SS-RI-14026 SSRI14026000 10/8/2004 0 1 ft 1 A3
SS-RI-14028 SSRI14028000 10/14/2004 0 1 ft Clean 1 A3
SS-RI-14029 SSRI14029000 10/11/2004 0 1 ft 1 A3
SS-RI-14030 SSRI14030000 10/8/2004 0 1 ft 1 A3
SS-RI-14030 SSRI14030000DUP 10/8/2004 0 1 ft 1 A3
SS-RI-14031 SSRI14031000 10/8/2004 0 1 ft 1 A3
SS-RI-14034 SSRI14034000 10/8/2004 0 1 ft X A3
SS-RI-14039 SSRI14039000 10/15/2004 0 1 ft X A3
SS-RI-14090 SSRI14090000 7/16/2007 0 1 ft 1 A3
SS-RI-14091 SSRI14091000 7/16/2007 0 1 ft 1 A3
SS-RI-14092 SSRI14092000 7/16/2007 0 1 ft 1 A3
SS-RI-14093 SSRI14093000 7/16/2007 0 1 ft 1 A3
SB-RI-09013 SBRI09013003 10/13/2005 3 5 ft 2 A4
SB-RI-09013 SBRI09013008 10/13/2005 8 10 ft 2 A4
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SB-RI-09014 SBRI09014003 10/13/2005 3 5 ft 2 A4
SB-RI-09014 SBRI09014008 10/13/2005 8 10 ft 2 A4
SB-RI-09015 SBRI09015003 10/13/2005 3 5 ft 2 A4
SB-RI-09015 SBRI09015008 10/13/2005 8 10 ft 2 A4
SB-RI-09016 SBRI09016000 10/13/2005 0 0.6 ft 2 A4
SB-RI-09016 SBRI09016003 10/13/2005 3 5 ft 2 A4
SB-RI-09016 SBRI09016008 10/13/2005 8 10 ft 2 A4
SS-RI-09001 SSRI09001000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09001 SSRI09001000DUP 10/19/2004 0 0.5 ft 2 A4
SS-RI-09001 SSRI09001000MSD 10/19/2004 0 0.5 ft 2 A4
SS-RI-09002 SSRI09002000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09003 SSRI09003000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09003 SSRI09003001 10/19/2004 1 1.5 ft 2 A4
SS-RI-09003 SSRI09003000R 10/26/2005 0 1 ft 2 A4
SS-RI-09004 SSRI09004000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09004 SSRI09004001 10/19/2004 1 1.5 ft 2 A4
SS-RI-09005 SSRI09005000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09005 SSRI09005001 10/19/2004 1 1.5 ft 2 A4
SS-RI-09005 SSRI09005000R 10/26/2005 0 1 ft 2 A4
SS-RI-09006 SSRI09006000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09007 SSRI09007000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09008 SSRI09008000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09009 SSRI09009000 10/19/2004 0 0.5 ft 2 A4
SS-RI-09028 SSRI09028000 10/26/2005 0 1 ft 2 A4
SS-RI-09029 SSRI09029000 10/26/2005 0 1 ft 2 A4
SS-RI-09029 SSRI09029001 10/26/2005 1 2 ft 2 A4
SS-RI-09031 SSRI09031000 7/16/2007 0 1 ft 2 A4
SS-RI-09032 SSRI09032000 7/16/2007 0 1 ft 2 A4
SS-RI-09033 SSRI09033000 7/16/2007 0 1 ft 2 A4
SS-RI-14027 SSRI14027000 10/8/2004 0 1 ft 2 A4
SS-RI-14032 SSRI14032000 10/8/2004 0 1 ft 2 A4
SS-RI-14033 SSRI14033000 10/8/2004 0 1 ft 2 A4
SB-RI-08001 SBRI08001005 10/11/2005 6 8 ft X A5
SB-RI-08002 SBRI08002005 10/11/2005 5 7 ft X A5
SB-RI-08002 SBRI08002008 10/11/2005 8 10 ft X A5
SB-RI-08003 SBRI08003005 10/11/2005 5 7 ft X A5
SB-RI-08003 SBRI08003008 10/11/2005 8 10 ft X A5
SB-RI-08004 SBRI08004004 10/11/2005 4 6 ft X A5
SB-RI-08004 SBRI08004008 10/11/2005 8 10 ft X A5
SB-RI-09001 SBRI09001000 10/12/2005 0 1 ft X A5
SB-RI-09001 SBRI09001004 10/12/2005 4 6 ft X A5
SB-RI-09001 SBRI09001008 10/12/2005 8 10 ft X A5
SB-RI-09002 SBRI09002000 10/18/2005 0 1 ft X A5
SB-RI-09002 SBRI09002004 10/12/2005 4 6 ft X A5
SB-RI-09002 SBRI09002008 10/12/2005 8 10 ft X A5
SB-RI-09003 SBRI09003000 10/18/2005 0 1 ft X A5
SB-RI-09003 SBRI09003004 10/11/2005 4 6 ft X A5
SB-RI-09003 SBRI09003008 10/11/2005 8 10 ft X A5
SB-RI-09004 SBRI09004000 10/12/2005 0 1 ft X A5
SB-RI-09004 SBRI09004000DUP 10/12/2005 0 1 ft X A5
SB-RI-09004 SBRI09004003 10/12/2005 3 5 ft X A5
SB-RI-09005 SBRI09005000 10/12/2005 0 1 ft X A5
SB-RI-09005 SBRI09005003 10/12/2005 3 5 ft X A5
SB-RI-09006 SBRI09006000 10/11/2005 0 1 ft X A5
SB-RI-09006 SBRI09006003 10/11/2005 3 5 ft X A5
SB-RI-09006 SBRI09006008 10/11/2005 8 10 ft X A5
SB-RI-09007 SBRI09007000 10/12/2005 0 1 ft X A5
SB-RI-09007 SBRI09007000DUP 10/12/2005 0 1 ft X A5
SB-RI-09007 SBRI09007003 10/12/2005 3 5 ft X A5
SB-RI-09008 SBRI09008000 10/12/2005 0 1 ft X A5
SB-RI-09008 SBRI09008003 10/12/2005 3 5 ft X A5
SB-RI-09008 SBRI09008008 10/12/2005 8 10 ft X A5
SB-RI-09009 SBRI09009000 10/11/2005 0 1 ft X A5
SB-RI-09009 SBRI09009003 10/11/2005 3 5 ft X A5
SS-RI-08001 SSRI08001000 5/5/2005 0 0.5 ft X A5
SS-RI-08002 SSRI08002000 5/5/2005 0 0.5 ft X A5
SS-RI-08003 SSRI08003000 5/5/2005 0 0.5 ft X A5
SS-RI-08004 SSRI08004000 5/5/2005 0 0.5 ft X A5
SS-RI-08004 SSRI08004000DUP 5/5/2005 0 0.5 ft X A5
SS-RI-08005 SSRI08005000 5/5/2005 0 0.5 ft X A5
SS-RI-08008 SSRI08008000 10/18/2005 0 1 ft X A5
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SS-RI-08008 SSRI08008000DUP 10/18/2005 0 1 ft X A5
SS-RI-08008 SSRI08008002 10/18/2005 2 2.5 ft X A5
SS-RI-09013 SSRI09013000 10/27/2004 0 0.5 ft X A5
SS-RI-09014 SSRI09014000 10/27/2004 0 0.5 ft X A5
SS-RI-09014 SSRI09014000R 7/16/2007 0 0.5 ft X A5
SS-RI-09014 SSRI09014001 10/27/2004 1 1.5 ft X A5
SS-RI-09014 SSRI09014001R 7/16/2007 1 1.5 ft X A5
SS-RI-09015 SSRI09015000 10/27/2004 0 0.5 ft X A5
SS-RI-09015 SSRI09015000R 7/16/2007 0 0.5 ft X A5
SS-RI-09016 SSRI09016000 10/27/2004 0 0.5 ft X A5
SS-RI-09016 SSRI09016000RA 7/16/2007 0 0.5 ft X A5
SS-RI-09016 SSRI09016001 10/27/2004 1 1.5 ft X A5
SS-RI-09016 SSRI09016001R 7/16/2007 1 1.5 ft X A5
SS-RI-09017 SSRI09017000 10/27/2004 0 0.5 ft X A5
SS-RI-09017 SSRI09017000R 7/16/2007 0 0.5 ft X A5
SS-RI-09018 SSRI09018000 10/27/2004 0 0.5 ft X A5
SS-RI-09018 SSRI09018000R 7/16/2007 0 0.5 ft X A5
SS-RI-14060 SSRI14060000 10/7/2004 0 1 ft X A5
SS-RI-14062 SSRI14062000 10/7/2004 0 1 ft X A5
TP-RI-08001 TPRI08001000 12/1/2004 0 0 ft X A5
TP-RI-08001 TPRI08001000 12/1/2004 0 1 ft X A5
TP-RI-08001 TPRI08001002 12/1/2004 2 3 ft X A5
TP-RI-08001 TPRI08001002DUP 12/1/2004 2 3 ft X A5
TP-RI-08001 TPRI08001004 12/1/2004 4 5 ft X A5
TP-RI-08002 TPRI08002000 11/30/2004 0 1 ft X A5
TP-RI-08002 TPRI08002002 11/30/2004 2 3 ft X A5
TP-RI-08002 TPRI08002004 11/30/2004 4 5 ft X A5
TP-RI-08003 TPRI08003000 11/30/2004 0 1 ft X A5
TP-RI-08003 TPRI08003002 11/30/2004 2 3 ft X A5
TP-RI-08003 TPRI08003004 11/30/2004 4 5 ft X A5
TP-RI-08004 TPRI08004000 11/30/2004 0 1 ft X A5
TP-RI-08004 TPRI08004002 11/30/2004 2 3 ft X A5
TP-RI-08004 TPRI08004003 11/30/2004 3 4 ft X A5
TP-RI-08005 TPRI08005000 11/30/2004 0 1 ft X A5
TP-RI-08005 TPRI08005002 11/30/2004 2 3 ft X A5
TP-RI-08005 TPRI08005003 11/30/2004 3 4 ft X A5
TP-RI-08006 TPRI08006000 11/30/2004 0 1 ft X A5
TP-RI-08006 TPRI08006001 11/30/2004 1 2 ft X A5
TP-RI-08006 TPRI08006003 11/30/2004 3 4 ft X A5
TP-RI-08007 TPRI08007000 11/29/2004 0 1 ft X A5
TP-RI-08007 TPRI08007001 11/29/2004 1 2 ft X A5
TP-RI-08007 TPRI08007003 11/29/2004 3 4 ft X A5
TP-RI-08008 TPRI08008000 11/29/2004 0 1 ft X A5
TP-RI-08008 TPRI08008001 11/29/2004 1 2 ft X A5
TP-RI-08008 TPRI08008003 11/29/2004 3 4 ft X A5
TP-RI-08009 TPRI08009000 11/30/2004 0 1 ft X A5
TP-RI-08009 TPRI08009002 11/30/2004 2 3 ft X A5
TP-RI-08009 TPRI08009003 11/30/2004 3 4 ft X A5
MW-S05 SBMWS05000 12/7/2004 0 2 ft Inaccessible 6 A6
MW-S05 SBMWS05008 12/7/2004 8 10 ft 6 A6
MW-S07 SBMWS07001 11/4/2004 1 3 ft 6 A6
MW-S07 SBMWS07008 11/4/2004 8 10 ft 6 A6
MW-S16 SBMWS16001 11/22/2004 1 3 ft 6 A6
MW-S16 SBMWS16008 11/22/2004 8 10 ft 6 A6
MW-S16 SBMWS16008MS 11/22/2004 8 10 ft 6 A6
MW-T24 SBMWT24000 11/17/2004 0 2 ft Inaccessible 6 A6
SB-RI-01009 SBRI01009000 11/3/2004 0 2 ft 6 A6
SB-RI-01009 SBRI01009004 11/3/2004 4 6 ft 6 A6
SB-RI-01009 SBRI01009008 11/3/2004 8 10 ft 6 A6
SB-RI-01010 SBRI01010000 10/27/2004 0 2 ft 6 A6
SB-RI-01010 SBRI01010000R 7/16/2007 0 1 ft 6 A6
SB-RI-01010 SBRI01010002 10/27/2004 2 4 ft 6 A6
SB-RI-01010 SBRI01010002R 7/30/2007 2 4 ft 6 A6
SB-RI-01010 SBRI01010008 10/27/2004 8 10 ft 6 A6
SB-RI-01011 SBRI01011000 10/26/2004 0 2 ft 6 A6
SB-RI-01011 SBRI01011002 10/26/2004 2 4 ft 6 A6
SB-RI-01011 SBRI01011008 10/26/2004 8 10 ft 6 A6
SB-RI-01018 SBRI01018001 11/11/2004 1 3 ft 6 A6
SB-RI-01018 SBRI01018008 11/11/2004 8 12 ft 6 A6
SB-RI-01019 SBRI01019000 11/11/2004 0 1 ft 6 A6
SB-RI-01019 SBRI01019001 11/11/2004 1 3 ft 6 A6
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SB-RI-01019 SBRI01019008 11/11/2004 8 12 ft 6 A6
SB-RI-07005 SBRI07005000 10/21/2004 0 1 ft Inaccessible 6 A6
SB-RI-07005 SBRI07005004 10/21/2004 4 6 ft 6 A6
SB-RI-07006 SBRI07006000 10/21/2004 0 1 ft Inaccessible 6 A6
SB-RI-07006 SBRI07006004 10/21/2004 4 6 ft 6 A6
SB-RI-07007 SBRI07007000 10/21/2004 0 1 ft Inaccessible 6 A6
SB-RI-07007 SBRI07007000R 11/11/2004 0 1 ft Inaccessible 6 A6
SB-RI-07007 SBRI07007004 10/21/2004 4 6 ft 6 A6
SB-RI-07007 SBRI07007004R 11/11/2004 4 6 ft 6 A6
SB-RI-07008 SBRI07008000 11/4/2004 0 1 ft 6 A6
SB-RI-07008 SBRI07008004 11/4/2004 4 6 ft 6 A6
SB-RI-07009 SBRI07009000 10/21/2004 0 1 ft 6 A6
SB-RI-07009 SBRI07009004 10/21/2004 4 6 ft 6 A6
SB-RI-07010 SBRI07010000 10/21/2004 0 1 ft 6 A6
SB-RI-07010 SBRI07010004 10/21/2004 4 6 ft 6 A6
SB-RI-07011 SBRI07011004 10/13/2005 4 6 ft 6 A6
SB-RI-07011 SBRI07011004DUP 10/13/2005 4 6 ft 6 A6
SB-RI-07011 SBRI07011008 10/13/2005 8 10 ft 6 A6
SB-RI-07012 SBRI07012004 10/13/2005 4 6 ft 6 A6
SB-RI-07012 SBRI07012008 10/13/2005 8 10 ft 6 A6
SB-RI-07014 SBRI07014004 10/13/2005 4 8 ft 6 A6
SB-RI-07014 SBRI07014008 10/13/2005 8 12 ft 6 A6
SB-RI-11001 SBRI11001000 11/10/2004 0 4 ft Inaccessible 6 A6
SB-RI-11001 SBRI11001000MSD 11/10/2004 0 4 ft Inaccessible 6 A6
SB-RI-11001 SBRI11001004 11/10/2004 4 8 ft 6 A6
SB-RI-11001 SBRI11001004DUP 11/10/2004 4 8 ft 6 A6
SB-RI-11002 SBRI11002001 11/5/2004 1 5 ft 6 A6
SB-RI-11002 SBRI11002001DUP 11/5/2004 1 5 ft 6 A6
SB-RI-11002 SBRI11002004 11/5/2004 4 8 ft 6 A6
SB-RI-11003 SBRI11003000 11/5/2004 0 4 ft Inaccessible 6 A6
SB-RI-11003 SBRI11003004 11/5/2004 4 8 ft 6 A6
SB-RI-11004 SBRI11004000 11/5/2004 0 4 ft Inaccessible 6 A6
SB-RI-11004 SBRI11004008 11/5/2004 8 12 ft 6 A6
SB-RI-11005 SBRI11005000 11/15/2004 0 2 ft 6 A6
SB-RI-11005 SBRI11005009 11/15/2004 9 11 ft 6 A6
SB-RI-11006 SBRI11006000 11/9/2004 0 4 ft 6 A6
SB-RI-11006 SBRI11006004 11/9/2004 4 8 ft 6 A6
SB-RI-11007 SBRI11007000 11/9/2004 0 4 ft 6 A6
SB-RI-11007 SBRI11007004 11/9/2004 4 8 ft 6 A6
SB-RI-11008 SBRI11008000 11/9/2004 0 4 ft Inaccessible 6 A6
SB-RI-11008 SBRI11008004 11/9/2004 4 8 ft 6 A6
SB-RI-11009 SBRI11009000 11/10/2004 0 4 ft Inaccessible 6 A6
SB-RI-11009 SBRI11009004 11/10/2004 4 8 ft 6 A6
SB-RI-11010 SBRI11010000 11/10/2004 0 4 ft 6 A6
SB-RI-11010 SBRI11010004 11/10/2004 4 8 ft 6 A6
SB-RI-11011 SBRI11011000 11/9/2004 0 4 ft Inaccessible 6 A6
SB-RI-11011 SBRI11011004 11/9/2004 4 8 ft 6 A6
SB-RI-11012 SBRI11012000 11/5/2004 0 4 ft Inaccessible 6 A6
SB-RI-11012 SBRI11012008 11/5/2004 8 12 ft 6 A6
SB-RI-11013 SBRI11013000 11/10/2004 0 4 ft 6 A6
SB-RI-11014 SBRI11014000 11/10/2004 0 4 ft 6 A6
SB-RI-11015 SBRI11015000 11/10/2004 0 4 ft 6 A6
SB-RI-11017 SBRI11017002 10/28/2005 2 4 ft 6 A6
SB-RI-11017 SBRI11017008 10/28/2005 8 10 ft 6 A6
SB-RI-11018 SBRI11018002 10/27/2005 2 4 ft 6 A6
SB-RI-11018 SBRI11018008 10/27/2005 8 10 ft 6 A6
SB-RI-11019 SBRI11019002 10/27/2005 2 4 ft 6 A6
SB-RI-11019 SBRI11019008 10/27/2005 8 10 ft 6 A6
SB-RI-11019 SBRI11019008DUP 10/27/2005 8 10 ft 6 A6
SB-RI-11020 SBRI11020002 10/26/2005 2 4 ft 6 A6
SB-RI-11020 SBRI11020008 10/26/2005 8 10 ft 6 A6
SB-RI-11021 SBRI11021002 10/26/2005 2 4 ft 6 A6
SB-RI-11021 SBRI11021008 10/26/2005 8 10 ft 6 A6
SB-RI-11022 SBRI11022002 10/26/2005 2 4 ft 6 A6
SB-RI-11022 SBRI11022008 10/26/2005 8 10 ft 6 A6
SB-RI-11023 SBRI11023002 10/28/2005 2 4 ft 6 A6
SB-RI-11023 SBRI11023008 10/28/2005 8 10 ft 6 A6
SB-RI-11024 SBRI11024001 10/28/2005 1 2 ft 6 A6
SB-RI-11024 SBRI11024008 10/28/2005 8 10 ft 6 A6
SB-RI-11025 SBRI11025002 10/27/2005 2 4 ft 6 A6
SB-RI-11025 SBRI11025008 10/27/2005 8 10 ft 6 A6
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SB-RI-11026 SBRI11026000 7/31/2007 0 2 ft Inaccessible 6 A6
SB-RI-11026 SBRI11026008 7/31/2007 8 10 ft 6 A6
SB-RI-11027 SBRI11027000 7/31/2007 0 2 ft Inaccessible 6 A6
SB-RI-11027 SBRI11027008 7/31/2007 8 10 ft 6 A6
SB-RI-11027 SBRI11027008A 7/31/2007 8 10 ft 6 A6
SB-RI-11028 SBRI11028000 7/31/2007 0 2 ft Inaccessible 6 A6
SB-RI-11028 SBRI11028008 7/31/2007 8 10 ft 6 A6
SB-RI-11028 SBRI11028008A 7/31/2007 8 10 ft 6 A6
SB-RI-11029 SBRI11029000 8/1/2007 0 2 ft 6 A6
SB-RI-11029 SBRI11029008 8/1/2007 8 10 ft 6 A6
SS-RI-07005 SSRI07005000 10/21/2004 0 1 ft 6 A6
SS-RI-07005 SSRI07005001 10/21/2004 1 2 ft 6 A6
SS-RI-07008 SSRI07008000 10/21/2004 0 1 ft 6 A6
SS-RI-07008 SSRI07008001 10/21/2004 1 2 ft 6 A6
SS-RI-07011 SSRI07011000 10/21/2004 0 1 ft 6 A6
SS-RI-07011 SSRI07011001 10/21/2004 1 2 ft 6 A6
SS-RI-07015 SSRI07015000 10/21/2004 0 1 ft 6 A6
SS-RI-07015 SSRI07015001 10/21/2004 1 2 ft 6 A6
SS-RI-07016 SSRI07016000 10/20/2004 0 1 ft Inaccessible 1 A6
SS-RI-07016 SSRI07016001 10/20/2004 1 2 ft 1 A6
SS-RI-15013 SSRI15013000 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15013 SSRI15013000MSD 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15014 SSRI15014000 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15015 SSRI15015000 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15016 SSRI15016000 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15017 SSRI15017000 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15018 SSRI15018000 11/8/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15019 SSRI15019000 11/9/2004 0 0.5 ft 6 A6
SS-RI-15019 SSRI15019002 11/17/2004 2 3 ft 6 A6
SS-RI-15020 SSRI15020000 11/9/2004 0 0.5 ft 6 A6
SS-RI-15021 SSRI15021000 11/9/2004 0 0.5 ft 6 A6
SS-RI-15021 SSRI15021002 11/17/2004 2 3 ft 6 A6
SS-RI-15022 SSRI15022000 11/9/2004 0 0.5 ft 6 A6
SS-RI-15022 SSRI15022000DUP 11/9/2004 0 0.5 ft 6 A6
SS-RI-15022 SSRI15022002 11/17/2004 2 3 ft 6 A6
SS-RI-15023 SSRI15023000 11/9/2004 0 0.5 ft 6 A6
SS-RI-15024 SSRI15024000 11/9/2004 0 0.5 ft 6 A6
SS-RI-15026 SSRI15026000 11/17/2004 0 0.5 ft Inaccessible 6 A6
SS-RI-15027 SSRI15027000 11/17/2004 0 0.5 ft 6 A6
SS-RI-15028 SSRI15028000 11/17/2004 0 0.5 ft 6 A6
SS-RI-15029 SSRI15029000 11/17/2004 0 0.5 ft 6 A6
SS-RI-15030 SSRI15030000 11/17/2004 0 1 ft 6 A6
SS-RI-15031 SSRI15031000 11/17/2004 0 1 ft Inaccessible 6 A6
TP-RI-01001 TPRI01001010 11/11/2004 0 1 ft 6 A6
MW-S09 SBMWS09001 11/3/2004 1 3 ft 6 A7
MW-S09 SBMWS09006 11/3/2004 6 8 ft 6 A7
SB-RI-05001 SBRI05001005 10/26/2004 5 9 ft X A7
SB-RI-05002 SBRI05002005 10/26/2004 5 9 ft X A7
SB-RI-05002 SBRI05002005DUP 10/26/2004 5 9 ft X A7
SB-RI-05003 SBRI05003005 10/26/2004 5 9 ft X A7
SB-RI-05004 SBRI05004005 10/27/2004 5 9 ft X A7
SB-RI-05004 SBRI05004005MSD 10/27/2004 5 9 ft X A7
SB-RI-05005 SBRI05005005 10/25/2004 5 9 ft 6 A7
SB-RI-05006 SBRI05006005 10/25/2004 5 9 ft 6 A7
SB-RI-05011 SBRI05011009 11/22/2004 9 11 ft X A7
SB-RI-05012 SBRI05012008 11/16/2004 8 10 ft X A7
SB-RI-05013 SBRI05013008 11/17/2004 8 10 ft 6 A7
SB-RI-05014 SBRI05014009 11/18/2004 9 11 ft X A7
SB-RI-05018 SBRI05018006 11/23/2004 6 8 ft X A7
SB-RI-05019 SBRI05019005 11/15/2004 5 7 ft X A7
SB-RI-05020 SBRI05020008 10/14/2005 8 10 ft X A7
SB-RI-05021 SBRI05021008 10/14/2005 8 10 ft X A7
SB-RI-05022 SBRI05022008 10/14/2005 8 10 ft X A7
SB-RI-05023 SBRI05023008 10/14/2005 8 10 ft X A7
SB-RI-07001 SBRI07001000 10/22/2004 0 1 ft Inaccessible 6 A7
SB-RI-07001 SBRI07001004 10/22/2004 4 6 ft 6 A7
SB-RI-07002 SBRI07002000 10/22/2004 0 1 ft Inaccessible 6 A7
SB-RI-07002 SBRI07002004 10/22/2004 4 6 ft Inaccessible 6 A7
SB-RI-07003 SBRI07003000 10/22/2004 0 1 ft Inaccessible 6 A7
SB-RI-07003 SBRI07003004 10/22/2004 4 6 ft 6 A7
SB-RI-07004 SBRI07004000 10/22/2004 0 1 ft Inaccessible 6 A7
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SB-RI-07004 SBRI07004004 10/22/2004 4 6 ft 6 A7
SB-RI-09010 SBRI09010000 10/12/2005 0 1 ft 6 A7
SB-RI-09010 SBRI09010003 10/12/2005 3 5 ft 6 A7
SB-RI-12002 SBRI12002006 11/12/2004 6 8 ft X A7
SS-RI-07001 SSRI07001000 10/21/2004 0 1 ft 6 A7
SS-RI-07001 SSRI07001001 10/21/2004 1 2 ft 6 A7
SS-RI-07002 SSRI07002000 10/21/2004 0 1 ft 6 A7
SS-RI-07002 SSRI07002001 10/21/2004 1 2 ft 6 A7
SS-RI-07003 SSRI07003000 10/21/2004 0 1 ft 6 A7
SS-RI-07003 SSRI07003001 10/21/2004 1 2 ft 6 A7
SS-RI-07004 SSRI07004000 10/21/2004 0 1 ft Inaccessible 6 A7
SS-RI-07004 SSRI07004001 10/21/2004 1 2 ft Inaccessible 6 A7
SS-RI-09010 SSRI09010000 10/27/2004 0 0.5 ft 6 A7
SS-RI-09010 SSRI09010000R 7/17/2007 0 0.5 ft 6 A7
SS-RI-09011 SSRI09011000 10/27/2004 0 0.5 ft 6 A7
SS-RI-09011 SSRI09011000R 7/16/2007 0 0.5 ft 6 A7
SS-RI-09011 SSRI09011001 10/27/2004 1 1.5 ft 6 A7
SS-RI-09011 SSRI09011001R 7/17/2007 1 1.5 ft 6 A7
SS-RI-09012 SSRI09012000 10/27/2004 0 0.5 ft 6 A7
SS-RI-09012 SSRI09012000R 7/16/2007 0 0.5 ft 6 A7
SS-RI-14035 SSRI14035000 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14036 SSRI14036000 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14036 SSRI14036000DUP 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14037 SSRI14037000 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14038 SSRI14038000 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14056 SSRI14056000 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14064 SSRI14064000 10/6/2004 0 1 ft Inaccessible X A7
SS-RI-14071 SSRI14071000 10/7/2004 0 1 ft Inaccessible 6 A7
SS-RI-15001 SSRI15001000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15002 SSRI15002000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15003 SSRI15003000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15004 SSRI15004000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15005 SSRI15005000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15006 SSRI15006000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15007 SSRI15007000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15008 SSRI15008000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15009 SSRI15009000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15010 SSRI15010000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15011 SSRI15011000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15011 SSRI15011002 11/17/2004 2 3 ft 6 A7
SS-RI-15012 SSRI15012000 11/9/2004 0 0.5 ft Inaccessible 6 A7
SS-RI-15025 SSRI15025000 11/17/2004 0 0.5 ft 6 A7
SS-RI-14078 SSRI14078000 10/27/2005 0 1 ft 1 A8
SS-RI-14079 SSRI14079000 10/27/2005 0 1 ft 1 A8
SS-RI-14080 SSRI14080000 10/27/2005 0 1 ft 1 A8
SS-RI-14081 SSRI14081000 10/27/2005 0 1 ft 1 A8
SS-RI-14082 SSRI14082000 10/27/2005 0 1 ft 1 A8
SS-RI-14083 SSRI14083000 10/27/2005 0 1 ft 1 A8
SS-RI-14084 SSRI14084000 10/27/2005 0 1 ft 1 A8
SS-RI-14085 SSRI14085000 10/27/2005 0 1 ft 1 A8
SS-RI-14086 SSRI14086000 10/27/2005 0 1 ft 1 A8
SS-RI-14087 SSRI14087000 10/27/2005 0 1 ft 1 A8
SS-RI-14088 SSRI14088000 10/27/2005 0 1 ft 1 A8
SB-RI-01007 SBRI01007000 11/15/2004 0 1 ft 6 B1
SB-RI-01007 SBRI01007001 11/15/2004 1 3 ft 6 B1
SB-RI-01007 SBRI01007008 11/15/2004 8 10 ft 6 B1
SB-RI-01008 SBRI01008000 12/3/2004 0 2 ft 6 B1
SB-RI-01008 SBRI01008009 12/3/2004 9 11 ft 6 B1
SB-RI-01012 SBRI01012000 10/25/2004 0 0.5 ft 6 B1
SB-RI-01012 SBRI01012001 10/25/2004 1 1.5 ft 6 B1
SB-RI-01012 SBRI01012008 10/25/2004 8 10 ft 6 B1
SB-RI-01013 SBRI01013000 11/5/2004 0 1 ft 6 B1
SB-RI-01013 SBRI01013001 11/5/2004 1 3 ft 6 B1
SB-RI-01013 SBRI01013008 11/5/2004 8 10 ft 6 B1
SB-RI-01014 SBRI01014000 11/8/2004 0 1 ft 6 B1
SB-RI-01014 SBRI01014001 11/8/2004 1 3 ft 6 B1
SB-RI-01014 SBRI01014008 11/9/2004 8 10 ft 6 B1
SB-RI-01015 SBRI01015000 11/17/2004 0 1 ft 6 B1
SB-RI-01015 SBRI01015000MSD 11/17/2004 0 1 ft 6 B1
SB-RI-01015 SBRI01015001 11/17/2004 1 3 ft 6 B1
SB-RI-01015 SBRI01015008 11/17/2004 8 10 ft 6 B1
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SB-RI-01015 SBRI01015008DUP 11/17/2004 8 10 ft 6 B1
SB-RI-01016 SBRI01016000 11/11/2004 0 1 ft 6 B1
SB-RI-01016 SBRI01016001 11/11/2004 1 3 ft 6 B1
SB-RI-01016 SBRI01016008 11/11/2004 8 12 ft 6 B1
SB-RI-01017 SBRI01017000 11/11/2004 0 1 ft 6 B1
SB-RI-01017 SBRI01017001 11/11/2004 1 3 ft 6 B1
SB-RI-01017 SBRI01017008 11/11/2004 8 12 ft 6 B1
SB-RI-01020 SBRI01020000 11/17/2004 0 1 ft 6 B1
SB-RI-01020 SBRI01020001 11/17/2004 1 3 ft 6 B1
SB-RI-01020 SBRI01020008 11/17/2004 8 12 ft 6 B1
SB-RI-01021 SBRI01021000 11/17/2004 0 1 ft 6 B1
SB-RI-01021 SBRI01021001 11/17/2004 1 3 ft 6 B1
SB-RI-01021 SBRI01021008 11/17/2004 8 12 ft 6 B1
SB-RI-01022 SBRI01022000 11/11/2004 0 1 ft 6 B1
SB-RI-01022 SBRI01022001 11/11/2004 1 3 ft 6 B1
SB-RI-01022 SBRI01022008 11/11/2004 8 12 ft 6 B1
SB-RI-03003 SBRI03003000 5/4/2005 0.5 2 ft X B1
SB-RI-03003 SBRI03003006 5/4/2005 6 8 ft X B1
SB-RI-03004 SBRI03004000 5/4/2005 0.5 2 ft X B1
SB-RI-03004 SBRI03004004 5/4/2005 4 6 ft X B1
SB-RI-03004 SBRI03004004DUP 5/4/2005 4 6 ft X B1
SB-RI-03005 SBRI03005000 5/4/2005 0.5 2 ft X B1
SB-RI-03005 SBRI03005004 5/4/2005 4 6 ft X B1
SB-RI-03005 SBRI03005008 5/4/2005 8 10 ft X B1
SB-RI-03006 SBRI03006000 5/3/2005 0.5 2 ft X B1
SB-RI-03006 SBRI03006004 5/3/2005 4 6 ft X B1
SB-RI-03006 SBRI03006008 5/3/2005 8 10 ft X B1
SB-RI-03007 SBRI03007000 5/3/2005 0.5 2 ft X B1
SB-RI-03007 SBRI03007004 5/3/2005 4 6 ft X B1
SB-RI-03007 SBRI03007008 5/3/2005 8 10 X B1
SB-RI-03008 SBRI03008000 5/3/2005 0.5 2 ft X B1
SB-RI-03008 SBRI03008004 5/3/2005 4 6 X B1
SB-RI-03008 SBRI03008008 5/3/2005 8 10 ft X B1
SB-RI-03009 SBRI03009000 5/2/2005 0.5 2 ft X B1
SB-RI-03009 SBRI03009004 5/2/2005 4 6 ft X B1
SB-RI-03010 SBRI03010000 5/2/2005 0.5 2 ft X B1
SB-RI-03010 SBRI03010004 5/2/2005 4 6 ft X B1
SB-RI-03010 SBRI03010008R 11/2/2005 8 12 ft X B1
SB-RI-03011 SBRI03011000 5/2/2005 0.5 2 ft X B1
SB-RI-03011 SBRI03011006 5/2/2005 6 8 X B1
SB-RI-03012 SBRI03012000 5/2/2005 0.5 2 ft X B1
SB-RI-03012 SBRI03012004 5/2/2005 4 6 ft X B1
SB-RI-03013 SBRI03013000 5/3/2005 0.5 2 ft X B1
SB-RI-03013 SBRI03013004 5/3/2005 4 6 ft X B1
SB-RI-03014 SBRI03014000 5/3/2005 0.5 2 ft X B1
SB-RI-03014 SBRI03014004 5/3/2005 4 6 ft X B1
SB-RI-03015 SBRI03015000 5/3/2005 0.5 2 ft X B1
SB-RI-03015 SBRI03015004 5/3/2005 4 6 ft X B1
SB-RI-03016 SBRI03016000 5/3/2005 0.5 2 ft X B1
SB-RI-03016 SBRI03016000DUP 5/3/2005 0.5 2 ft X B1
SB-RI-03016 SBRI03016004 5/3/2005 4 6 ft X B1
SB-RI-03017 SBRI03017000 10/21/2005 0.6 2 ft X B1
SB-RI-03017 SBRI03017008 10/21/2005 8 10 ft X B1
SB-RI-03018 SBRI03018000 10/21/2005 0.9 2 ft X B1
SB-RI-03018 SBRI03018008 10/21/2005 8 9 ft X B1
SB-RI-03020 SBRI03020000 11/2/2005 0 2 ft X B1
SB-RI-03020 SBRI03020008 11/2/2005 8 12 ft X B1
SB-RI-03021 SBRI03021000 11/2/2005 0 4 ft X B1
SB-RI-03021 SBRI03021000DUP 11/2/2005 0 4 ft X B1
SB-RI-03021 SBRI03021008 11/2/2005 8 12 ft X B1
SB-RI-03022 SBRI03022000 11/2/2005 0 4 ft X B1
SB-RI-03022 SBRI03022000DUP 11/2/2005 0 4 ft X B1
SB-RI-03022 SBRI03022008 11/2/2005 8 12 ft X B1
SB-RI-03023 SBRI03023000 11/3/2005 0 4 ft X B1
SB-RI-03023 SBRI03023000DUP 11/3/2005 0 4 ft X B1
SB-RI-03023 SBRI03023008 11/3/2005 8 12 ft X B1
SB-RI-03024 SBRI03024000 11/3/2005 0 4 ft X B1
SB-RI-03024 SBRI03024008 11/3/2005 8 12 ft X B1
SS-RI-04001 SSRI04001000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04001 SSRI04001001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04002 SSRI04002000 10/26/2004 0 0.5 ft 6 B1
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SS-RI-04002 SSRI04002001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04003 SSRI04003000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04003 SSRI04003001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04004 SSRI04004000 10/25/2004 0 0.5 ft X B1
SS-RI-04004 SSRI04004001 10/25/2004 1 1.5 ft X B1
SS-RI-04007 SSRI04007000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04007 SSRI04007001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04008 SSRI04008000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04008 SSRI04008001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04008 SSRI04008000R 10/26/2005 0 1 ft 6 B1
SS-RI-04009 SSRI04009000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04009 SSRI04009001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04010 SSRI04010000 10/25/2004 0 0.5 ft X B1
SS-RI-04010 SSRI04010001 10/25/2004 1 1.5 ft X B1
SS-RI-04010 SSRI04010000R 10/26/2005 0 1 ft X B1
SS-RI-04015 SSRI04015001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04015 SSRI04015001MSD 10/26/2004 1 1.5 ft 6 B1
SS-RI-04016 SSRI04016000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04016 SSRI04016001 10/26/2004 1 1.5 ft 6 B1
SS-RI-04017 SSRI04017000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04018 SSRI04018000 10/26/2004 0 0.5 ft 6 B1
SS-RI-04018 SSRI04018000DUP 10/26/2004 0 0.5 ft 6 B1
SS-RI-04019 SSRI04019000 10/22/2004 0 1 ft 6 B1
SS-RI-04019 SSRI04019000DUP 10/22/2004 0 1 ft 6 B1
SS-RI-04019 SSRI04019000R 11/12/2004 0 1 ft 6 B1
SS-RI-04019 SSRI04019000R 10/26/2005 0 1 ft 6 B1
SS-RI-04020 SSRI04020000 10/25/2004 0 0.5 ft 6 B1
SS-RI-04020 SSRI04020001R 7/16/2007 0 1 ft 6 B1
SS-RI-04029 SSRI04029000 7/16/2007 0 1 ft 6 B1
SS-RI-04030 SSRI04030000 7/16/2007 0 1 ft 6 B1
SS-RI-04031 SSRI04031000 7/16/2007 0 1 ft 6 B1
SS-RI-14041 SSRI14041000 10/15/2004 0 1 ft 6 B1
SS-RI-14042 SSRI14042000 10/15/2004 0 1 ft 6 B1
SS-RI-14073 SSRI14073000 10/15/2004 0 1 ft 6 B1
SS-RI-14095 SSRI14095000 7/16/2007 0 1 ft 6 B1
SS-RI-14096 SSRI14096000 7/16/2007 0 1 ft 6 B1
SS-RI-14097 SSRI14097000 7/16/2007 0 1 ft 6 B1
SS-RI-14098 SSRI14098000 7/13/2007 0 1 ft 6 B1
TS-RI-02S05 TSRI02S05008 12/16/2004 8 9 ft 6 B1
SB-RI-02003 SBRI02003008 10/18/2005 8 10 ft 6 B2
SB-RI-02004 SBRI02004008 10/18/2005 8 10 ft 6 B2
SB-RI-02005 SBRI02005000 10/17/2005 0 1 ft 6 B2
SB-RI-02006 SBRI02006000 10/17/2005 0 1 ft 6 B2
SB-RI-02007 SBRI02007000 10/17/2005 0 1 ft 6 B2
SB-RI-02007 SBRI02007008 10/17/2005 8 10 ft 6 B2
SB-RI-02008 SBRI02008000 10/17/2005 0 1 ft 6 B2
SB-RI-02008 SBRI02008000DUP 10/17/2005 0 1 ft 6 B2
SB-RI-02008 SBRI02008008 10/17/2005 8 10 ft 6 B2
SB-RI-04001 SBRI04001003 10/17/2005 3 5 ft 6 B2
SB-RI-04001 SBRI04001008 10/17/2005 8 10 ft 6 B2
SB-RI-04002 SBRI04002003 10/17/2005 3 5 ft 6 B2
SB-RI-04002 SBRI04002008 10/17/2005 8 10 ft 6 B2
SB-RI-04003 SBRI04003003 10/17/2005 3 5 ft 6 B2
SB-RI-04003 SBRI04003008 10/17/2005 8 10 ft 6 B2
SS-RI-04005 SSRI04005000 10/25/2004 0 0.5 ft 6 B2
SS-RI-04005 SSRI04005001 10/25/2004 1 1.5 ft 6 B2
SS-RI-04006 SSRI04006000 10/22/2004 0 0.5 ft 6 B2
SS-RI-04006 SSRI04006001 10/22/2004 1 1.5 ft 6 B2
SS-RI-04011 SSRI04011000 10/25/2004 0 0.5 ft 6 B2
SS-RI-04011 SSRI04011000R 10/26/2005 0 1 ft 6 B2
SS-RI-04011 SSRI04011001 10/25/2004 1 1.5 ft 6 B2
SS-RI-04012 SSRI04012000 10/22/2004 0 0.5 ft 6 B2
SS-RI-04012 SSRI04012000DUP 10/22/2004 0 0.5 ft 6 B2
SS-RI-04012 SSRI04012000R 10/26/2005 0 1 ft 6 B2
SS-RI-04012 SSRI04012001 10/22/2004 1 2 ft 6 B2
SS-RI-04013 SSRI04013000 10/25/2004 0 0.5 ft 6 B2
SS-RI-04013 SSRI04013000R 10/26/2005 0 1 ft 6 B2
SS-RI-04013 SSRI04013001 10/25/2004 1 1.5 ft 6 B2
SS-RI-04014 SSRI04014000 10/22/2004 0 0.5 ft 6 B2
SS-RI-04014 SSRI04014000R 10/26/2005 0 1 ft 6 B2
SS-RI-04014 SSRI04014001 10/22/2004 1 1.5 ft 6 B2



Soil_Sample_List_Current_Future

Page 10

SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
SS-RI-04015 SSRI04015000 10/26/2004 0 0.5 ft 6 B2
SS-RI-04015 SSRI04015000R 10/26/2005 0 1 ft 6 B2
SS-RI-04021 SSRI04021000 10/22/2004 0 0.5 ft 6 B2
SS-RI-04022 SSRI04022000 10/26/2005 0 1 ft 6 B2
SS-RI-04022 SSRI04022001 7/16/2007 1 2 ft 6 B2
SS-RI-04023 SSRI04023000 10/26/2005 0 1 ft 6 B2
SS-RI-04024 SSRI04024000 10/26/2005 0 1 ft 6 B2
SS-RI-04025 SSRI04025000 10/26/2005 0 1 ft 6 B2
SS-RI-04026 SSRI04026000 10/26/2005 0 1 ft 6 B2
SS-RI-04027 SSRI04027000 7/16/2007 0 1 ft 6 B2
SS-RI-04028 SSRI04028000 7/16/2007 0 1 ft 6 B2
SS-RI-04032 SSRI04032000 7/16/2007 0 1 ft 6 B2
SS-RI-04032 SSRI04032000A 7/16/2007 0 1 ft 6 B2
SS-RI-04033 SSRI04033000 7/16/2007 0 1 ft 6 B2
SS-RI-04034 SSRI04034000 7/16/2007 0 1 ft 6 B2
SS-RI-14072 SSRI14072000 10/15/2004 0 1 ft 6 B2
SS-RI-14094 SSRI14094000 7/16/2007 0 1 ft 6 B2
TS-RI-02B01 TSRI02B01008 12/14/2004 8 8.5 ft 6 B2
TS-RI-02S01 TSRI02S01002 12/14/2004 2 6 ft 6 B2
TS-RI-02S02 TSRI02S02002 12/14/2004 2 6 ft 6 B2
TS-RI-02S03 TSRI02S03002 12/14/2004 2 6 ft 6 B2
TS-RI-02S03 TSRI02S03002DUP 12/14/2004 2 6 ft 6 B2
TS-RI-02S06 TSRI02S06008 12/16/2004 8 9 ft 6 B2
SB-RI-05017 SBRI05017009 11/9/2004 9 11 ft X B3
SB-RI-05017 SBRI05017009DUP 11/9/2004 9 11 ft X B3
SS-RI-14040 SSRI14040000 10/14/2004 0 1 ft 1 B3
SS-RI-14044 SSRI14044000 10/14/2004 0 1 ft 1 B3
SS-RI-14074 SSRI14074000 10/14/2004 0 1 ft 1 B3
SS-RI-14074 SSRI14074001 11/3/2005 1 2 ft 1 B3
SS-RI-14074 SSRI14074003 7/13/2007 3 4 ft 1 B3
SS-RI-14075 SSRI14075000 10/14/2004 0 1 ft 1 B3
SS-RI-14076 SSRI14076000 10/14/2004 0 1 ft 1 B3
SS-RI-14076 SSRI14076003 7/13/2007 3 4 ft 1 B3
SS-RI-14077 SSRI14077000 10/14/2004 0 1 ft 1 B3
SS-RI-14099 SSRI14099000 7/13/2007 0 1 ft 1 B3
SS-RI-14100 SSRI14100000 7/13/2007 0 1 ft 1 B3
SS-RI-14101 SSRI14101000 7/13/2007 0 1 ft 1 B3
SS-RI-14102 SSRI14102000 7/13/2007 0 1 ft 1 B3
SS-RI-09019 SSRI09019000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09019 SSRI09019001R 7/17/2007 0 1 ft 4 B4
SS-RI-09020 SSRI09020000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09020 SSRI09020001 11/18/2004 1 1.5 ft 4 B4
SS-RI-09020 SSRI09020001R 7/17/2007 0 1 ft 4 B4
SS-RI-09021 SSRI09021000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09021 SSRI09021001R 7/17/2007 0 1 ft 4 B4
SS-RI-09022 SSRI09022000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09022 SSRI09022001R 7/17/2007 0 1 ft 4 B4
SS-RI-09023 SSRI09023000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09023 SSRI09023001 11/18/2004 1 1.5 ft 4 B4
SS-RI-09023 SSRI09023001R 7/17/2007 0 1 ft 4 B4
SS-RI-09024 SSRI09024000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09024 SSRI09024001R 7/17/2007 0 1 ft 4 B4
SS-RI-09025 SSRI09025000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09025 SSRI09025001 11/18/2004 1 1.5 ft 4 B4
SS-RI-09026 SSRI09026000 11/18/2004 0 0.5 ft 4 B4
SS-RI-09027 SSRI09027000 11/18/2004 0 0.5 ft 4 B4
HB-100 HB-100-S1-08181998-0ft 8/18/1998 0 ft X B5
HB-101 HB-101-S1-08181998-0ft 8/18/1998 0 ft X B5
HB-102 HB-102-S1-08181998-0ft 8/18/1998 0 ft X B5
HB-103 HB-103-S1-08181998-0ft 8/19/1998 0 ft X B5
HB-104 HB-104-S1-08181998-0ft 8/19/1998 0 ft X B5
HB-105 HB-105-S1-08181998-0ft 8/19/1998 0 ft X B5
HB-302 HB-302-S1-11111998-0ft 11/11/1998 0 ft X B5
HB-303 HB-303-S1-11111998-0ft 11/11/1998 0 ft X B5
HB-304 HB-304-S1-11111998-0ft 11/11/1998 0 ft X B5
HB-305 HB-305-S1-11111998-0ft 11/11/1998 0 ft X B5
HB-306 HB-306-S1-08181998-0ft 11/10/1998 0 ft X B5
HB-405 HB-405-S-1-12061999-0ft 12/6/1999 0 ft X B5
HB-406 HB-406-S-1-12061999-0ft 12/6/1999 0 ft X B5
HB-407 HB-407-S-1-12071999-0ft 12/7/1999 0 ft X B5
HB-408 HB-408-S-1-12071999-0ft 12/7/1999 0 ft X B5
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
HB-409 HB-409-S-1-12071999-0ft 12/7/1999 0 ft X B5
HB-410 HB-410-S-1-12281999-0ft 12/28/1999 0 ft X B5
HB-411 HB-411-S-1-12281999-0ft 12/28/1999 0 ft X B5
HB-412 HB-412-S-1-12081999-0ft 12/8/1999 0 ft X B5
HB-413 HB-413-S-1-12081999-0ft 12/8/1999 0 ft X B5
HB-414 HB-414-S-1-12081999-0ft 12/8/1999 0 ft X B5
HB-415 HB-415-S-1-12281999-0ft 12/28/1999 0 ft X B5
HB-416 HB-416-S-1-12281999-0ft 12/28/1999 0 ft X B5
HB-417 HB-417-S-1-12091999-0ft 12/9/1999 0 ft X B5
HB-418 HB-418-S-1-12091999-0ft 12/9/1999 0 ft X B5
HB-419 HB-419-S-1-12091999-0ft 12/9/1999 0 ft X B5
HB-420 HB-420-S-1-12091999-0ft 12/9/1999 0 ft X B5
HB-421 HB-421-S-1-12301999-0ft 12/30/1999 0 ft X B5
HB-422 HB-422-S-1-12301999-0ft 12/30/1999 0 ft X B5
HB-423 HB-423-S-1-12301999-0ft 12/30/1999 0 ft X B5
HB-424 HB-424-S-1-12101999-0ft 12/10/1999 0 ft X B5
HB-425 HB-425-S-1-12101999-0ft 12/10/1999 0 ft X B5
HB-426 HB-426-S-1-12131999-0ft 12/13/1999 0 ft X B5
HB-427 HB-427-S-1-12131999-0ft 12/13/1999 0 ft X B5
HB-428 HB-428-S-1-12131999-0ft 12/13/1999 0 ft X B5
HB-429 HB-429-S-1-12131999-0ft 12/13/1999 0 ft X B5
HB-430 HB-430-S-1-12301999-0ft 12/30/1999 0 ft X B5
HB-431 HB-431-S-1-12301999-0ft 12/30/1999 0 ft X B5
HB-432 HB-432-S-1-01042000-0ft 1/4/2000 0 ft X B5
HB-433 HB-433-S-1-01042000-0ft 1/4/2000 0 ft X B5
HB-434 HB-434-S-1-12141999-0ft 12/14/1999 0 ft X B5
HB-435 HB-435-S-1-12141999-0ft 12/14/1999 0 ft X B5
HB-436 HB-436-S-1-12141999-0ft 12/14/1999 0 ft X B5
HB-437 HB-437-S-1-12201999-0ft 12/20/1999 0 ft X B5
HB-438 HB-438-S-1-12201999-0ft 12/20/1999 0 ft X B5
HB-439 HB-439-S-1-12211999-0ft 12/21/1999 0 ft X B5
HB-440 HB-440-S-1-12221999-0ft 12/22/1999 0 ft X B5
HB-441 HB-441-S-1-12271999-0ft 12/27/1999 0 ft X B5
HB-442 HB-442-S-10-12291999-0ft 12/29/1999 0 ft X B5
HB-442 HB-442-S-1-12291999-0ft 12/29/1999 0 ft X B5
HB-443 HB-443-S-1-12291999-0ft 12/29/1999 0 ft X B5
HB-500-22 HB-500-22-S1-St-02282000 2/28/2000 0 ft X B5
HB-500-45 HB-500-45-S1-St-02282000 2/28/2000 0 ft X B5
HB-501-22 HB-501-22-S-1-St-0229200 2/29/2000 0 ft X B5
HB-501-45 HB-501-45-S-1-St-0229200 2/29/2000 0 ft X B5
HB-502-22 HB-502-22-S1-St-03012000 3/1/2000 0 ft X B5
HB-502-45 HB-502-45-S1-St-02292000 2/29/2000 0 ft X B5
HB-503-22 HB-503-22-S1-St-03022000 3/2/2000 0 ft X B5
HB-503-45 HB-503-45-S1-St-03022000 3/2/2000 0 ft X B5
HB-504-22 HB-504-22-S-1-St-0303200 3/3/2000 0 ft X B5
HB-504-45 HB-504-45-S-1-St-0303200 3/3/2000 0 ft X B5
HB-505-22 HB-505-22-S1-St-03062000 3/6/2000 0 ft X B5
HB-505-45 HB-505-45-S1-St-03062000 3/6/2000 0 ft X B5
HB-506-22 HB-506-22-S-5-St-0307200 3/7/2000 0 ft X B5
HB-506-45 HB-506-45-S1-St-03062000 3/6/2000 0 ft X B5
HB-507-22 HB-507-22-S-1-St-0307200 3/7/2000 0 ft X B5
HB-507-45 HB-507-45-S-1-St-0307200 3/7/2000 0 ft X B5
HB-620 HB-620-S-1-05242000-0_5f 5/24/2000 0.5 ft X B5
HB-621 HB-621-S-1-05252000-0ft 5/25/2000 0 ft X B5
HB-622 HB-622-S-1-05252000-0ft 5/25/2000 0 ft X B5
HB-623 HB-623-S-1-05302000-0ft 5/30/2000 0 ft X B5
HB-624 HB-624-S-1-05312000-0ft 5/31/2000 0 ft X B5
MEB-01A MEB-01A-09262001-0ft 9/26/2001 0 ft X B5
MEB-02A MEB-02A-10012001-0ft 10/1/2001 0 ft X B5
MEB-03A MEB-03A-09272001-0ft 9/27/2001 0 ft X B5
MEB-04A MEB-04A-10012001-0ft 10/1/2001 0 ft X B5
MEB-05A MEB-05A-09262001-0ft 9/26/2001 0 ft X B5
MEB-06A MEB-06A-09272001-0ft 9/27/2001 0 ft X B5
MEB-07A MEB-07A-09272001-0ft 9/27/2001 0 ft X B5
MEB-08A MEB-08A-09272001-0ft 9/27/2001 0 ft X B5
MEB-09A MEB-09A-10032001-0ft 10/3/2001 0 ft X B5
MEB-10A MEB-10A-09252001-0ft 9/25/2001 0 ft X B5
MEB-11A MEB-11A-09272001-0ft 9/27/2001 0 ft X B5
MEB-12A MEB-12A-10052001-0ft 10/5/2001 0 ft X B5
MEB-14A MEB-14A-09282001-0ft 9/28/2001 0 ft X B5
MEB-15A MEB-15A-10012001-0ft 10/1/2001 0 ft X B5
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
MEB-16A MEB-16A-10012001 DUP-0 10/1/2001 0 ft X B5
MEB-16A MEB-16A-10012001-0ft 10/1/2001 0 ft X B5
MEB-17A MEB-17A-10012001-0ft 10/1/2001 0 ft X B5
MEB-18A MEB-18A-10012001-0ft 10/1/2001 0 ft X B5
MEB-20A MEB-20A-10022001-0ft 10/2/2001 0 ft X B5
MEB-21A MEB-21A-10022001-0ft 10/2/2001 0 ft X B5
MEB-22A MEB-22A-09242001-0ft 9/24/2001 0 ft X B5
MEB-23A MEB-23A-09242001-0ft 9/24/2001 0 ft X B5
MEB-24A MEB-24A-09202001-0ft 9/20/2001 0 ft X B5
MEB-25A MEB-25A-09212001-0ft 9/21/2001 0 ft X B5
MEB-26A MEB-26A-10042001-0ft 10/4/2001 0 ft X B5
MEB-26B MEB-26B-10042001-1ft 10/4/2001 1 ft X B5
HB-100 HB-100-S2-08181998-2ft 8/18/1998 2 ft X B5
HB-100 HB-100-S3-08181998-4ft 8/18/1998 4 ft X B5
HB-100 HB-100-S4-08181998-6ft 8/18/1998 6 ft X B5
HB-100 HB-100-S5-08181998-8ft 8/18/1998 8 ft X B5
HB-101 HB-101-S2-08181998-2ft 8/18/1998 2 ft X B5
HB-101 HB-101-S3-08181998-4ft 8/18/1998 4 ft X B5
HB-101 HB-101-S4-08181998-6ft 8/18/1998 6 ft X B5
HB-101 HB-101-S5-08181998-8ft 8/18/1998 8 ft X B5
HB-102 HB-102-S2-08181998-2ft 8/18/1998 2 ft X B5
HB-102 HB-102-S3-08181998-4ft 8/18/1998 4 ft X B5
HB-102 HB-102-S4-08181998-6ft 8/18/1998 6 ft X B5
HB-102 HB-102-S5-08181998-8ft 8/18/1998 8 ft X B5
HB-103 HB-103-S2-08181998-2ft 8/19/1998 2 ft X B5
HB-103 HB-103-S3-08181998-4ft 8/19/1998 4 ft X B5
HB-103 HB-103-S4-08181998-6ft 8/19/1998 6 ft X B5
HB-103 HB-103-S5-08181998-8ft 8/19/1998 8 ft X B5
HB-104 HB-104-S2-08181998-2ft 8/19/1998 2 ft X B5
HB-104 HB-104-S3-08181998-4ft 8/19/1998 4 ft X B5
HB-104 HB-104-S4-08181998-6ft 8/19/1998 6 ft X B5
HB-104 HB-104-S5-08181998-8ft 8/19/1998 8 ft X B5
HB-105 HB-105-S2-08181998-2ft 8/19/1998 2 ft X B5
HB-105 HB-105-S3-08181998-4ft 8/19/1998 4 ft X B5
HB-105 HB-105-S4-08181998-6ft 8/19/1998 6 ft X B5
HB-105 HB-105-S5-08181998-8ft 8/19/1998 8 ft X B5
HB-302 HB-302-S2-11111998-5ft 11/11/1998 5 ft X B5
HB-303 HB-303-S2-11111998-5ft 11/11/1998 5 ft X B5
HB-305 HB-305-S2-11111998-5ft 11/11/1998 5 ft X B5
HB-306 HB-306-S2-08181998-2ft 11/10/1998 2 ft X B5
HB-307 HB-307-S2-08181998-2ft 11/10/1998 2 ft X B5
HB-307 HB-307-S3-08181998-4ft 11/10/1998 4 ft X B5
HB-307 HB-307-S4-08181998-6ft 11/10/1998 6 ft X B5
HB-308 HB-308-S2-08181998-2ft 11/10/1998 2 ft X B5
HB-308 HB-308-S3-08181998-4ft 11/10/1998 4 ft X B5
HB-308 HB-308-S4-08181998-6ft 11/10/1998 6 ft X B5
HB-405 HB-405-S-2-12061999-5ft 12/6/1999 5 ft X B5
HB-406 HB-406-S-2-12061999-5ft 12/6/1999 5 ft X B5
HB-407 HB-407-S-2-12071999-5ft 12/7/1999 5 ft X B5
HB-408 HB-408-S-2-12071999-5ft 12/7/1999 5 ft X B5
HB-409 HB-409-S-2-12071999-5ft 12/7/1999 5 ft X B5
HB-410 HB-410-S-2-12281999-5ft 12/28/1999 5 ft X B5
HB-411 HB-411-S-2-12281999-5ft 12/28/1999 5 ft X B5
HB-412 HB-412-S-2-12081999-5ft 12/8/1999 5 ft X B5
HB-413 HB-413-S-2-12081999-5ft 12/8/1999 5 ft X B5
HB-414 HB-414-S-2-12081999-5ft 12/8/1999 5 ft X B5
HB-415 HB-415-S-2-12281999-5ft 12/28/1999 5 ft X B5
HB-416 HB-416-S-2-12281999-5ft 12/28/1999 5 ft X B5
HB-417 HB-417-S-2-12091999-5ft 12/9/1999 5 ft X B5
HB-418 HB-418-S-2-12091999-5ft 12/9/1999 5 ft X B5
HB-419 HB-419-S-2-12091999-5ft 12/9/1999 5 ft X B5
HB-420 HB-420-S-2-12091999-5ft 12/9/1999 5 ft X B5
HB-421 HB-421-S-2-12301999-5ft 12/30/1999 5 ft X B5
HB-422 HB-422-S-2-12301999-5ft 12/30/1999 5 ft X B5
HB-423 HB-423-S-2-12301999-5ft 12/30/1999 5 ft X B5
HB-424 HB-424-S-2-12101999-5ft 12/10/1999 5 ft X B5
HB-425 HB-425-S-2-12101999-5ft 12/10/1999 5 ft X B5
HB-426 HB-426-S-2-12131999-5ft 12/13/1999 5 ft X B5
HB-427 HB-427-S-2-12131999-5ft 12/13/1999 5 ft X B5
HB-428 HB-428-S-2-12131999-5ft 12/13/1999 5 ft X B5
HB-429 HB-429-S-2-12131999-5ft 12/13/1999 5 ft X B5
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
HB-430 HB-430-S-2-12301999-5ft 12/30/1999 5 ft X B5
HB-431 HB-431-S-2-12301999-5ft 12/30/1999 5 ft X B5
HB-432 HB-432-S-2-01042000-5ft 1/4/2000 5 ft X B5
HB-433 HB-433-S-2-01042000-5ft 1/4/2000 5 ft X B5
HB-434 HB-434-S-2-12141999-5ft 12/14/1999 5 ft X B5
HB-435 HB-435-S-2-12141999-5ft 12/14/1999 5 ft X B5
HB-436 HB-436-S-2-12141999-5ft 12/14/1999 5 ft X B5
HB-437 HB-437-S-2-12201999-5ft 12/20/1999 5 ft X B5
HB-438 HB-438-S-2-12201999-5ft 12/20/1999 5 ft X B5
HB-439 HB-439-S-10-12211999-2ft 12/21/1999 2 ft X B5
HB-439 HB-439-S-11-12211999-5ft 12/21/1999 5 ft X B5
HB-439 HB-439-S-12-12211999-7ft 12/21/1999 7 ft X B5
HB-440 HB-440-S-10-12221999-2ft 12/22/1999 2 ft X B5
HB-440 HB-440-S-11-12221999-4ft 12/22/1999 4 ft X B5
HB-440 HB-440-S-12-12221999-6ft 12/22/1999 6 ft X B5
HB-441 HB-441-S-10-12271999-2ft 12/27/1999 2 ft X B5
HB-441 HB-441-S-11-12271999-4ft 12/27/1999 4 ft X B5
HB-441 HB-441-S-12-12271999-6ft 12/27/1999 6 ft X B5
HB-441 HB-441-S-13-12271999-8ft 12/27/1999 8 ft X B5
HB-442 HB-442-S-12-12291999-4ft 12/29/1999 4 ft X B5
HB-442 HB-442-S-13-12291999-6ft 12/29/1999 6 ft X B5
HB-442 HB-442-S-14-12291999-8ft 12/29/1999 8 ft X B5
HB-443 HB-443-S-11-12291999-4ft 12/29/1999 4 ft X B5
HB-443 HB-443-S-12-12291999-6ft 12/29/1999 6 ft X B5
HB-443 HB-443-S-13-12291999-8ft 12/29/1999 8 ft X B5
HB-500-45 HB-500-45-S2-St-02282000 2/28/2000 5 ft X B5
HB-501-22 HB-501-22-S-2-St-0229200 2/29/2000 5 ft X B5
HB-502-45A HB-502-45-S1A-St-0229200 2/29/2000 5 ft X B5
HB-502-45B HB-502-45B-1B-St-0229200 2/29/2000 5 ft X B5
HB-503-22 HB-503-22-S2-St-03022000 3/2/2000 5 ft X B5
HB-503-45A HB-503-45-S2A-St-0302200 3/2/2000 5 ft X B5
HB-504-22 HB-504-22-S-2-St-0303200 3/3/2000 5 ft X B5
HB-504-45 HB-504-45-S-2-St-0303200 3/3/2000 5 ft X B5
HB-505-22 HB-505-22-S2-St-03062000 3/6/2000 5 ft X B5
HB-505-45 HB-505-45-S2-St-03062000 3/6/2000 5 ft X B5
HB-506-22 HB-506-22-S1-St-03072000 3/7/2000 5 ft X B5
HB-506-45 HB-506-45-S2-St-03062000 3/6/2000 5 ft X B5
HB-507-22 HB-507-22-S-2-St-0307200 3/7/2000 5 ft X B5
HB-507-45 HB-507-45-S-2-St-0307200 3/7/2000 5 ft X B5
HB-620 HB-620-S-2-05242000-5ft 5/24/2000 5 ft X B5
HB-621 HB-621-S-2-05252000-2ft 5/25/2000 2 ft X B5
HB-621 HB-621-S-3-05252000-4ft 5/25/2000 4 ft X B5
HB-621 HB-621-S-4-05252000-6ft 5/25/2000 6 ft X B5
HB-621 HB-621-S-5-05252000-8ft 5/25/2000 8 ft X B5
HB-622 HB-622-S-2-05252000-2ft 5/25/2000 2 ft X B5
HB-622 HB-622-S-3-05252000-4ft 5/25/2000 4 ft X B5
HB-622 HB-622-S-4-05252000-6ft 5/25/2000 6 ft X B5
HB-622 HB-622-S-5-05252000-8ft 5/25/2000 8 ft X B5
HB-623 HB-623-S-2-05302000-2ft 5/30/2000 2 ft X B5
HB-623 HB-623-S-3-05302000-4ft 5/30/2000 4 ft X B5
HB-623 HB-623-S-4-05302000-6ft 5/30/2000 6 ft X B5
HB-623 HB-623-S-5-05302000-8ft 5/30/2000 8 ft X B5
HB-624 HB-624-S-2-05312000-2ft 5/31/2000 2 ft X B5
HB-624 HB-624-S-3-05312000-4ft 5/31/2000 4 ft X B5
HB-624 HB-624-S-4-05312000-6ft 5/31/2000 6 ft X B5
HB-624 HB-624-S-5-05312000-8ft 5/31/2000 8 ft X B5
MEB-01B MEB-01B-09262001 DUP-4 9/26/2001 4 ft X B5
MEB-01B MEB-01B-09262001-4ft 9/26/2001 4 ft X B5
MEB-01C MEB-01C-09262001-8ft 9/26/2001 8 ft X B5
MEB-02B MEB-02B-10012001-4ft 10/1/2001 4 ft X B5
MEB-02C MEB-02C-10012001-8ft 10/1/2001 8 ft X B5
MEB-03B MEB-03B-09272001-4ft 9/27/2001 4 ft X B5
MEB-03C MEB-03C-09272001-8ft 9/27/2001 8 ft X B5
MEB-04B MEB-04B-10012001-4ft 10/1/2001 4 ft X B5
MEB-04C MEB-04C-10012001-8ft 10/1/2001 8 ft X B5
MEB-05B MEB-05B-09262001-4ft 9/26/2001 4 ft X B5
MEB-05C MEB-05C-09262001-8ft 9/26/2001 8 ft X B5
MEB-06B MEB-06B-09272001-4ft 9/27/2001 4 ft X B5
MEB-07B MEB-07B-09272001-4ft 9/27/2001 4 ft X B5
MEB-07C MEB-07C-09272001-8ft 9/27/2001 8 ft X B5
MEB-08B MEB-08B-09272001-4ft 9/27/2001 4 ft X B5
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SS-RI-14046 SSRI14046000 10/8/2004 0 1 ft 1 A1
SS-RI-14048 SSRI14048000 10/7/2004 0 1 ft 1 A1
MEB-08C MEB-08C-09272001-8ft 9/27/2001 8 ft X B5
MEB-09B MEB-09B-10032001-8ft 10/3/2001 8 ft X B5
MEB-10B MEB-10B-09252001-8ft 9/25/2001 8 ft X B5
MEB-11B MEB-11B-09272001-4ft 9/27/2001 4 ft X B5
MEB-11B MEB-11B-09272002-4ft 9/27/2002 4 ft X B5
MEB-12B MEB-12B-10052001-8ft 10/5/2001 8 ft X B5
MEB-14B MEB-14B-09282001-8ft 9/28/2001 8 ft X B5
MEB-15B MEB-15B-10012001-4ft 10/1/2001 4 ft X B5
MEB-16B MEB-16B-10012001-8ft 10/1/2001 8 ft X B5
MEB-16B MEB-16B-10022001-8ft 10/2/2001 8 ft X B5
MEB-17B MEB-17B-10012001-4ft 10/1/2001 4 ft X B5
MEB-18B MEB-18B-10012001-8ft 10/1/2001 8 ft X B5
MEB-20B MEB-20B-10022001-8ft 10/2/2001 8 ft X B5
MEB-21B MEB-21B-10022001-8ft 10/2/2001 8 ft X B5
MEB-22B MEB-22B-09242001-8ft 9/24/2001 8 ft X B5
MEB-23B MEB-23B-09242001-8ft 9/24/2001 8 ft X B5
MEB-24B MEB-24B-09202001-8ft 9/20/2001 8 ft X B5
MEB-25B MEB-25B-09212001 DUP-4 9/21/2001 4 ft X B5
MEB-25B MEB-25B-09212001-4ft 9/21/2001 4 ft X B5
MEB-25C MEB-25C-09212001-8ft 9/21/2001 8 ft X B5
MEB-3C MEB-3C-09272002-8ft 9/27/2002 8 ft X B5
MEB-4C MEB-4C-10012001-8ft 10/1/2001 8 ft X B5
MEB-6B MEB-6B-09272002-4ft 9/27/2002 4 ft X B5
SB-RI-01001 SBRI01001008 10/28/2004 8 10 ft 6 B5
SB-RI-01002 SBRI01002008 10/27/2004 8 10 ft 6 B5
SB-RI-01004 SBRI01004008 10/26/2004 8 10 ft 6 B5
SB-RI-01006 SBRI01006009 10/25/2004 9 11 ft 6 B5
SB-RI-01006 SBRI1006009 10/25/2004 9 11 ft 6 B5
SS-RI-17001 SSRI17001000 10/12/2004 0 1 ft Background Background Background
SS-RI-17002 SSRI17002000 10/12/2004 0 1 ft Background Background Background
SS-RI-17003 SSRI17003000 10/12/2004 0 1 ft Background Background Background
SS-RI-17004 SSRI17004000 10/12/2004 0 1 ft Background Background Background
SS-RI-17005 SSRI17005000 10/12/2004 0 1 ft Background Background Background
SS-RI-17005 SSRI17005000DUP 10/12/2004 0 1 ft Background Background Background
SS-RI-17006 SSRI17006000 10/12/2004 0 1 ft Background Background Background
SS-RI-17007 SSRI17007000 10/12/2004 0 1 ft Background Background Background
SS-RI-17008 SSRI17008000 10/12/2004 0 1 ft Background Background Background
SS-RI-17009 SSRI17009000 10/13/2004 0 1 ft Background Background Background
SS-RI-17010 SSRI17010000 10/13/2004 0 1 ft Background Background Background
SS-RI-17010 SSRI17010000DUP 10/13/2004 0 1 ft Background Background Background
SS-RI-17010 SSRI17010000MS 10/13/2004 0 1 ft Background Background Background
SS-RI-17011 SSRI17011000 10/13/2004 0 1 ft Background Background Background
SS-RI-17012 SSRI17012000 10/13/2004 0 1 ft Background Background Background
SS-RI-17013 SSRI17013000 10/13/2004 0 1 ft Background Background Background
SS-RI-17014 SSRI17014000 10/13/2004 0 1 ft Background Background Background
SS-RI-17015 SSRI17015000 10/13/2004 0 1 ft Background Background Background
Note:   
"Inaccesible" refers to soil that is within a current use exposure area, but beneath pavement and therefore not included in the EPC calculations for current
     use.  These samples were included in the EPC calculations for future use exposure areas.
"X" indicates no exposure under current use and therefore excluded from all current use exposure areas.  Data were included in future use 
     exposure area EPC calculations.
Clean" refers to site perimeter samples with inorganics detections below background values and no organics detections.  These samples were
     excluded from both current and future use exposure area EPC calcuations.
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SURFACE WATER SAMPLE LIST
loc_name Field_Sample_ID Sample_date_no_time Water Body Current Exp Area Future Exp Area
SW-RI-04001 SWRI04001000 4/19/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04002 SWRI04002000 4/18/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04003 SWRI04003000 4/18/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04004 SWRI04004000 4/18/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04005 SWRI04005000 4/18/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04006 SWRI04006000 4/18/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04007 SWRI04007000 4/19/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-04007 SWRI04007000DUP 4/19/2005 Cooling Pond Current 6 Future SW/SD 3
SW-RI-06001 SWRI06001000 10/28/2004 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06001 SWRI06001R 9/20/2007 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06001 SWRI06001RX 9/20/2007 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06002 SWRI06002000 10/28/2004 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06003 SWRI06003000 10/28/2004 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06003 SWRI06003000DUP 10/28/2004 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06003 SWRI06003R 9/25/2007 Sphagnum Bog Current 6 Future SW/SD 1 & 2
SW-RI-06004 SWRI06004000 4/22/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06005 SWRI06005000 4/25/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06005 SWRI06005000R 5/2/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06006 SWRI06006000 4/22/2005 Sphagnum Bog Current 1 Future SW/SD 1 & 2
SW-RI-06006 SWRI06006R 9/19/2007 Sphagnum Bog Current 1 Future SW/SD 1 & 2
SW-RI-06007 SWRI06007000 4/22/2005 Sphagnum Bog Current 1 Future SW/SD 1 & 2
SW-RI-06007 SWRI06007R 9/21/2007 Sphagnum Bog Current 1 Future SW/SD 1 & 2
SW-RI-06008 SWRI06008000 4/22/2005 Sphagnum Bog Current 1 Future SW/SD 1 & 2
SW-RI-06009 SWRI06009000 4/22/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06010 SWRI06010000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06011 SWRI06011000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06012 SWRI06012000 4/25/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06012 SWRI06012000R 5/2/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06013 SWRI06013000 4/25/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06013 SWRI06013000R 5/2/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06014 SWRI06014000 4/25/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06014 SWRI06014000R 5/2/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06015 SWRI06015000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06015 SWRI06015000R 5/2/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06016 SWRI06016000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06017 SWRI06017000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06018 SWRI06018000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06018 SWRI06018000DUP 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06019 SWRI06019000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06020 SWRI06020000 4/26/2005 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-06050 SWRI06050 9/24/2007 Sphagnum Bog Future SW/SD 1 & 2
SW-RI-10001 SWRI10001000 5/4/2005 NE Wetland Current 3 Future SW/SD 4
SW-RI-10001 SWRI10001000DUP 5/4/2005 NE Wetland Current 3 Future SW/SD 4
SW-RI-10002 SWRI10002000 4/24/2008 NE Wetland Current 3 Future SW/SD 4
SW-RI-10003 SWRI10003000 4/24/2008 NE Wetland Current 3 Future SW/SD 4
SW-RI-10004 SWRI10004000 4/24/2008 NE Wetland Current 3 Future SW/SD 4
SW-RI-17001 SWRI17001000 11/2/2004 Assabet Embayment Background
SW-RI-17002 SWRI17002000 11/2/2004 Assabet Embayment Background
SW-RI-17003 SWRI17003000 11/2/2004 Assabet Embayment Background
SW-RI-17004 SWRI17004000 11/3/2004 Assabet Embayment Background
SW-RI-17005 SWRI17005000 11/3/2004 Assabet Embayment Background
SW-RI-17006 SWRI17006000 11/3/2004 Assabet Embayment Background
SW-RI-17007 SWRI17007000 11/3/2004 Assabet Embayment Background
SW-RI-17008 SWRI17008000 11/3/2004 Assabet Embayment Background
SW-RI-17009 SWRI17009000 11/3/2004 Assabet Embayment Background
SW-RI-17009 SWRI17009000DUP 11/3/2004 Assabet Embayment Background
SW-RI-17010 SWRI17010000 11/3/2004 Assabet Embayment Background
SW-RI-17026 SWRI17026000 11/4/2004 Background Maynard Pond
SW-RI-17027 SWRI17027000 11/4/2004 Background Maynard Pond
SW-RI-17028 SWRI17028000 11/4/2004 Background Maynard Pond
SW-RI-17029 SWRI17029000 11/4/2004 Background Maynard Pond
SW-RI-17030 SWRI17030000 11/4/2004 Background Maynard Pond
SW-RI-17046 SWRI17046000 5/4/2005 Background Conant Well
SW-RI-17049 SWRI17049000 5/4/2005 Background Conant Well
SW-RI-17050 SWRI17050000 5/4/2005 Background Conant Well
SW-RI-1753 SWRI1753 10/3/2007 Background Bog
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loc_name Field_Sample_ID Sample_date_no_time Water Body Current Exp Area Future Exp Area
SW-RI-1754 SWRI1754 10/3/2007 Background Bog
SW-RI-1755 SWRI1755 10/3/2007 Background Bog
SW-RI-1756 SWRI1756 10/3/2007 Background Bog
SW-RI-1757 SWRI1757 10/3/2007 Background Bog
SW-RI-18002 SWRI18002000 11/18/2004 Assabet Embayment Current 4 Future B4
SW-RI-18003 SWRI18003000 11/18/2004 Assabet Embayment Current 4 Future B4
SW-RI-18008 SWRI18008000 11/3/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18009 SWRI18009000 11/3/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18010 SWRI18010000 11/3/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18011 SWRI18011000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18012 SWRI18012000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18013 SWRI18013000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18014 SWRI18014000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18015 SWRI18015000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18015 SWRI18015000DUP 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18016 SWRI18016000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18017 SWRI18017000 11/2/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18018 SWRI18018000 11/1/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18019 SWRI18019000 11/1/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18020 SWRI18020000 11/1/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18021 SWRI18021000 11/1/2004 Assabet River Current 5 Future SW/SD-5
SW-RI-18022 SWRI18022000 11/1/2004 Assabet River Current 5 Future SW/SD-5
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loc_name field_sample_id Sample_date_no_time top_depth bottom_depth depth_uom Water Body Current Exp Area Future Exp Area
SC-RI-04005 SCRI04005000 11/3/2005 0 1 ft Cooling Pond Current 6 Future SW/SD-3
SC-RI-04005 SCRI04005000DUP 11/3/2005 0 1 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04001 SDRI04001000 4/20/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04002 SDRI04002000 4/20/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04003 SDRI04003000 4/20/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04004 SDRI04004000 4/20/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04005 SDRI04005000 4/21/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04006 SDRI04006000 4/19/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04007 SDRI04007000 4/20/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04008 SDRI04008000 4/21/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04009 SDRI04009000 4/20/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04010 SDRI04010000 4/19/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04011 SDRI04011000 4/21/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04012 SDRI04012000 4/21/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-04012 SDRI04012000DUP 4/21/2005 0 0.5 ft Cooling Pond Current 6 Future SW/SD-3
SD-RI-09001 SDRI09001000 11/5/2004 0 0.5 ft
SD-RI-09002 SDRI09002000 11/5/2004 0 0.5 ft
SD-RI-09002 SDRI09002000DUP 11/5/2004 0 0.5 ft
SD-RI-09003 SDRI09003000 11/5/2004 0 0.5 ft
SD-RI-09004 SDRI09004000 11/5/2004 0 0.5 ft
SD-RI-09010 SDRI09010XXX 7/17/2007 ft
SD-RI-10001 SDRI10001000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10002 SDRI10002000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10003 SDRI10003000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10004 SDRI10004000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10004 SDRI10004000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10005 SDRI10005000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10005 SDRI10005000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10006 SDRI10006000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10006 SDRI10006000R 5/4/2005 0 0.5 NE Wetland Current 3 Future SW/SD-4
SD-RI-10007 SDRI10007000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10007 SDRI10007000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10008 SDRI10008000 10/14/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10008 SDRI10008000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10009 SDRI10009000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10009 SDRI10009000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10010 SDRI10010000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10010 SDRI10010000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10011 SDRI10011000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10011 SDRI10011000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10012 SDRI10012000 10/18/2004 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-10012 SDRI10012000R 5/4/2005 0 0.5 ft NE Wetland Current 3 Future SW/SD-4
SD-RI-17001 SDRI17001000 11/2/2004 0 0.5 ft Background Upstream River Channel
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SD-RI-17002 SDRI17002000 11/2/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17003 SDRI17003000 11/2/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17004 SDRI17004000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17005 SDRI17005000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17006 SDRI17006000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17007 SDRI17007000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17008 SDRI17008000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17009 SDRI17009000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17009 SDRI17009000DUP 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17010 SDRI17010000 11/3/2004 0 0.5 ft Background Upstream River Channel
SD-RI-17026 SDRI17026000 11/4/2004 0 0.5 ft Background Pond
SD-RI-17027 SDRI17027000 11/4/2004 0 0.5 ft Background Pond
SD-RI-17028 SDRI17028000 11/5/2004 0 0.5 ft Background Pond
SD-RI-17029 SDRI17029000 11/5/2004 0 0.5 ft Background Pond
SD-RI-17030 SDRI17030000 11/4/2004 0 0.5 ft Background Pond
SD-RI-17031 SDRI17031000 11/5/2004 0 0.5 ft Background Pond
SD-RI-17031 SDRI17031000DUP 11/5/2004 0 0.5 ft Background Pond
SD-RI-17031 SDRI17031000MS 11/5/2004 0 0.5 ft Background Pond
SD-RI-17032 SDRI17032000 11/5/2004 0 0.5 ft Background Pond
SD-RI-17033 SDRI17033000 11/4/2004 0 0.5 ft Background Pond
SD-RI-17034 SDRI17034000 11/5/2004 0 0.5 ft Background Pond
SD-RI-17035 SDRI17035000 11/5/2004 0 0.5 ft Background Pond
SD-RI-17036 SDRI17036000 10/13/2004 0 0.5 ft Background Wetland
SD-RI-17037 SDRI17037000 10/13/2004 0 0.5 ft Background Conant Well
SD-RI-17038 SDRI17038000 10/13/2004 0 0.5 ft
SD-RI-17039 SDRI17039000 10/13/2004 0 0.5 ft Background Conant Well
SD-RI-17040 SDRI17040000 10/13/2004 0 0.5 ft Background Conant Well
SD-RI-17041 SDRI17041000 10/13/2004 0 0.5 ft Background Conant Well
SD-RI-17042 SDRI17042000 10/13/2004 0 0.5 ft Background Wetland
SD-RI-17043 SDRI17043000 10/13/2004 0 0.5 ft Background Conant Well
SD-RI-17044 SDRI17044000 10/13/2004 0 0.5 ft Background Wetland
SD-RI-17045 SDRI17045000 10/13/2004 0 0.5 ft Background Wetland
SD-RI-17046 SDRI17046000 5/4/2005 0 0.5 ft Background Conant Well
SD-RI-17047 SDRI17047000 5/4/2005 0 0.5 ft Background Conant Well
SD-RI-17048 SDRI17048000 5/4/2005 0 0.5 ft Background Conant Well
SD-RI-17049 SDRI17049000 5/4/2005 0 0.5 ft Background Conant Well
SD-RI-17050 SDRI17050000 5/4/2005 0 0.5 ft Background Conant Well
SD-RI-1753 SDRI175300 10/3/2007 ft Background Bog
SD-RI-1754 SDRI175400 10/3/2007 ft Background Bog
SD-RI-1755 SDRI175500 10/3/2007 ft Background Bog
SD-RI-1756 SDRI175600 10/3/2007 ft Background Bog
SD-RI-1757 SDRI175700 10/3/2007 ft Background Bog
SD-RI-18008 SDRI18008000 11/3/2004 0 0 ft Assabet River Current 5 Future SW/SD-5
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SD-RI-18009 SDRI18009000 11/3/2004 0 0 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18010 SDRI18010000 11/3/2004 0 0 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18011 SDRI18011000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18012 SDRI18012000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18013 SDRI18013000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18014 SDRI18014000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18015 SDRI18015000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18016 SDRI18016000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18017 SDRI18017000 11/2/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18038 SDRI18038000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18039 SDRI18039000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18040 SDRI18040000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18041 SDRI18041000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18042 SDRI18042000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18043 SDRI18043000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18044 SDRI18044000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18045 SDRI18045000 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18046 SDRI18046000 4/25/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18047 SDRI18047000 4/26/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18047 SDRI18048000D 4/24/2008 0 0.5 ft Assabet Embayment Background
SD-RI-18018 SDRI18018000 11/1/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18019 SDRI18019000 11/1/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18020 SDRI18020000 11/1/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18020 SDRI18020000DUP 11/1/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18021 SDRI18021000 11/1/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18022 SDRI18022000 11/1/2004 0 0.5 ft Assabet River Current 5 Future SW/SD-5
SD-RI-18001 SDRI18001000 11/18/2004 0 0 ft Assabet Embayment Current 4 Future B4
SD-RI-18002 SDRI18002000 11/18/2004 0 0 ft Assabet Embayment Current 4 Future B4
SD-RI-18003 SDRI18003000 11/18/2004 0 0.5 ft Assabet Embayment Current 4 Future B4
SD-RI-18004 SDRI18004000 11/18/2004 0 0 ft Assabet Embayment Current 4 Future B4
SD-RI-18004 SDRI18004000DUP 11/18/2004 0 0 ft Assabet Embayment Current 4 Future B4
SD-RI-18005 SDRI18005000 11/18/2004 0 0 ft Assabet Embayment Current 4 Future B4
SD-RI-18006 SDRI18006000 11/18/2004 0 0.5 ft Assabet Embayment Current 4 Future B4
SD-RI-18007 SDRI18007000 11/18/2004 0 0 ft Assabet Embayment Current 4 Future B4
SD-RI-18023 SDRI18023000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18024 SDRI18024000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18025 SDRI18025000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18026 SDRI18026000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18027 SDRI18027000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18028 SDRI18028000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18028 SDRI18028000A 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18029 SDRI18029000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18030 SDRI18030000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
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SD-RI-18031 SDRI18031000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18032 SDRI18032000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18033 SDRI18033000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18034 SDRI18034000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18035 SDRI18035000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18036 SDRI18036000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-18037 SDRI18037000 7/17/2007 0 1 ft Assabet Embayment Current 4 Future B4
SD-RI-06002 SDRI06002000 5/2/2005 0 0.5 ft Sphagnum Bog Current 6 SW/SD-1
SD-RI-06009 SDRI06009000 10/29/2004 0 0.5 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06009 SDRI06009000 5/17/2005 0 0.5 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06009 SDRI06009000R 9/19/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06009 SDRI0600900R 9/25/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06017 SDRI06017000 4/26/2005 0 0.5 ft Sphagnum Bog SW/SD-1
SD-RI-06017 SDRI0601700R 9/25/2007 0 1 ft Sphagnum Bog SW/SD-1
SD-RI-06021 SDRI06021000 4/28/2005 0 0.5 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06021 SDRI0602100R 9/19/2007 0 0.5 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06022 SDRI06022000 4/28/2005 0 0.5 ft Sphagnum Bog SW/SD-1
SD-RI-06025 SDRI06025000 4/26/2005 0 0.5 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06025 SDRI0602500R 9/21/2007 0 1 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06029 SDRI06029000 4/27/2005 0 0.5 ft Sphagnum Bog Current 6 SW/SD-1
SD-RI-06029 SDRI0602900R 9/20/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-1
SD-RI-06030 SDRI06030000 4/27/2005 0 0.5 Sphagnum Bog Current 6 SW/SD-2
SD-RI-06031 SDRI06031000 4/25/2005 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06031 SDRI06031000R 5/3/2005 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06031 SDRI06031000RDUP 5/3/2005 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06032 SDRI06032000 4/25/2005 0 0.5 ft Sphagnum Bog SW/SD-2
SD-RI-06033 SDRI06033000 4/28/2005 0 0.5 ft Sphagnum Bog SW/SD-1
SD-RI-06034 SDRI06034000 4/28/2005 0 0.5 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06035 SDRI06035000 4/28/2005 0 0.5 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06036 SDRI06036000 5/2/2005 0 1 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06036 SDRI0603600R 9/21/2007 0 1 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06038 SDRI06038000 5/2/2005 0 1 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06038 SDRI0603800R 9/21/2007 0 1 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06039 SDRI06039000 4/26/2005 0 0.5 ft Sphagnum Bog Current 1 SW/SD-1
SD-RI-06040 SDRI06040000 4/27/2005 0 0.5 ft Sphagnum Bog SW/SD-1
SD-RI-06008 SDRI06008000 5/3/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06010 SDRI06010000 4/25/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06013 SDRI06013000 4/28/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06014 SDRI06014000 4/28/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06015 SDRI06015000 4/28/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06016 SDRI06016000 4/28/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06018 SDRI06018000 4/28/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06019 SDRI06019000 4/28/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
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SD-RI-06020 SDRI06020000 4/28/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06023 SDRI06023000 4/28/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06024 SDRI06024000 4/28/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06026 SDRI06026000 5/3/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06027 SDRI06027000 5/3/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06028 SDRI06028000 5/3/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06037 SDRI06037000 5/2/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06041 SDRI06041000 4/26/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06042 SDRI06042000 4/27/2005 0 0.5 Sphagnum Bog Peat SW/SD-1
SD-RI-06044 SDRI06044000 4/27/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06001 SDRI06001000 10/29/2004 0 1 ft Sphagnum Bog Current 6 SW/SD-1
SD-RI-06001 SDRI06001000 5/17/2005 0 0.5 ft Sphagnum Bog Current 6 SW/SD-1
SD-RI-06001 SDRI0600100R 9/20/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-1
SD-RI-06005 SDRI06005000 10/29/2004 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06005 SDRI06005000 5/17/2005 0 0.5 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06005 SDRI0600500R 9/20/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06045 SDRI0604500 9/18/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06046 SDRI0604600 9/18/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06047 SDRI0604700 9/19/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06047 SDRI0604700X 9/19/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06048 SDRI0604800 9/19/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06049 SDRI0604900 9/18/2007 0 1 ft Sphagnum Bog Current 6 SW/SD-2
SD-RI-06050 SDRI0605000 9/24/2007 0 1 ft Sphagnum Bog SW/SD-1
SD-RI-06050 SDRI0605000X 9/24/2007 0 1 ft Sphagnum Bog SW/SD-1
SD-RI-06051 SDRI0605100 9/20/2007 0 1 ft Sphagnum Bog SW/SD-1
SD-RI-06052 SDRI0605200 9/24/2007 0 1 ft Sphagnum Bog SW/SD-1
SD-RI-06053 SDRI0605300 9/24/2007 0 1 ft Sphagnum Bog SW/SD-1
SD-RI-06007 SDRI06007000 5/3/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06011 SDRI06011000 4/25/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06012 SDRI06012000 4/25/2005 0 1 ft Sphagnum Bog Peat SW/SD-1
SD-RI-06043 SDRI06043000 4/27/2005 0 0.5 ft Sphagnum Bog Peat SW/SD-1
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GW-RI-16001 GWRI16001048 10/5/2004 48 49 ft Profile
GW-RI-16001 GWRI16001048DUP 10/5/2004 48 49 ft Profile
GW-RI-16001 GWRI16001053 10/5/2004 53 54 ft Profile
GW-RI-16001 GWRI16001058 10/5/2004 58 59 ft Profile
GW-RI-16001 GWRI16001063 10/6/2004 63 64 ft Profile
GW-RI-16001 GWRI16001068 10/6/2004 68 69 ft Profile
GW-RI-16002 GWRI16002048 10/6/2004 48 49 ft Profile
GW-RI-16002 GWRI16002053 10/7/2004 53 54 ft Profile
GW-RI-16002 GWRI16002058 10/7/2004 58 59 ft Profile
GW-RI-16002 GWRI16002066 10/7/2004 66 67 ft Profile
GW-RI-16002 GWRI16002069 10/7/2004 69 70 ft Profile
GW-RI-16003 GWRI16003052 10/8/2004 52 53 ft Profile
GW-RI-16003 GWRI16003058 10/8/2004 58 59 ft Profile
GW-RI-16003 GWRI16003063 10/11/2004 63 64 ft Profile
GW-RI-16003 GWRI16003063DUP 10/11/2004 63 64 ft Profile
GW-RI-16003 GWRI16003068 10/11/2004 68 69 ft Profile
GW-RI-16003 GWRI16003073 10/11/2004 73 74 ft Profile
GW-RI-16003 GWRI16003078 10/11/2004 78 79 ft Profile
GW-RI-16004 GWRI16004058 10/12/2004 58 59 ft Profile
GW-RI-16004 GWRI16004063 10/12/2004 63 64 ft Profile
GW-RI-16004 GWRI16004068 10/12/2004 68 69 ft Profile
GW-RI-16004 GWRI16004073 10/12/2004 73 74 ft Profile
GW-RI-16004 GWRI16004073DUP 10/12/2004 73 74 ft Profile
GW-RI-16004 GWRI16004078 10/12/2004 78 79 ft Profile
GW-RI-16004 GWRI16004083 10/13/2004 83 84 ft Profile
GW-RI-16004 GWRI16004088 10/13/2004 88 89 ft Profile
GW-RI-16004 GWRI16004093 10/13/2004 93 94 ft Profile
GW-RI-16005 GWRI16005058 10/14/2004 58 59 ft Profile
GW-RI-16005 GWRI16005063 10/14/2004 63 64 ft Profile
GW-RI-16005 GWRI16005073 10/15/2004 73 74 ft Profile
GW-RI-16005 GWRI16005078 10/15/2004 78 79 ft Profile
GW-RI-16005 GWRI16005083 10/15/2004 83 84 ft Profile
GW-RI-16006 GWRI16006058 10/18/2004 58 59 ft Profile
GW-RI-16006 GWRI16006063 10/19/2004 63 64 ft Profile
GW-RI-16006 GWRI16006068 10/19/2004 68 69 ft Profile
GW-RI-16006 GWRI16006073 10/19/2004 73 74 ft Profile
GW-RI-16006 GWRI16006078 10/19/2004 78 79 ft Profile
GW-RI-16006 GWRI16006083 10/19/2004 83 84 ft Profile
GW-RI-16007 GWRI16007062 10/29/2004 62 64 ft Profile
GW-RI-16007 GWRI16007067 11/1/2004 67 69 ft Profile
GW-RI-16007 GWRI16007072 11/1/2004 72 74 ft Profile
GW-RI-16008 GWRI16008063 11/1/2004 63 65 ft Profile
GW-RI-16008 GWRI16008068 11/2/2004 68 70 ft Profile
GW-RI-16008 GWRI16008073 11/2/2004 73 75 ft Profile
GW-RI-16009 GWRI16009064 11/4/2004 64 66 ft Profile
GW-RI-16009 GWRI16009069 11/3/2004 69 71 ft Profile
GW-RI-16009 GWRI16009074 11/3/2004 74 76 ft Profile
GW-RI-16016 GWRI16016032 11/8/2004 32 34 ft Profile
GW-RI-16016 GWRI16016037 11/9/2004 37 39 ft Profile
GW-RI-16016 GWRI16016042 11/9/2004 42 44 ft Profile
GW-RI-SW2A GWRISW2A249B 8/16/2007 249 259 ft Bedrock Y Y Y On-Property BR Groundwater Plume
GW-RI-SW2A GWRISW2A490A 8/17/2007 490 500 ft Bedrock Y Y Y On-Property BR Groundwater Plume
GW-RI-SW2A GWRISW2A490B 8/17/2007 490 500 ft Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-10-1 GZW-10-02252004 2/25/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-10-1 GZW-10-02252004 DUP 2/25/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-10-1 GZW-10-06092004 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-10-2 GWRI16GZW10-2 8/30/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
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GZW-10-2 GWRI16GZW10-2 9/19/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-10-2 GWRI16MWGZW10-2 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-10-2 MWRIGZW102 4/15/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-10-2 MWRIGZW102 11/1/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-11-2 MWRIGZW112 4/14/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-11-2 MWRIGZW112 10/31/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-5 MWRIGZW5 3/31/2005 Overburden On-Property OB Groundwater
GZW-5 MWRIGZW5 10/28/2005 Overburden On-Property OB Groundwater
GZW-6-1 MWRIGZW61 4/11/2005 Overburden On-Property OB Groundwater
GZW-6-3 GZW-6-3-02242004 2/24/2004 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-6-3 GZW-6-3-02252004 2/25/2004 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-7-1 GWRI16GZW7-1 9/19/2008 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-1 GWRI16MWGZW7-1 11/11/2009 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-1 GZW-7-1-02242004 2/24/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-1 GZW-7-1-06092004 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-1 GZW-7-1-06092004 DUP 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-1 MWRIGZW71 4/11/2005 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-1 MWRIGZW71 10/24/2005 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7-2 GWRI16GZW72 8/27/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-7-2 GWRI16GZW7-2 9/16/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-7-2 GWRI16MWGZW7-2 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-7-2 MWRIGZW72 4/4/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-7-2 MWRIGZW72 10/20/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
GZW-7S GWRI16GZW7S 8/27/2007 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7S GZW-7S-02242004 2/24/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7S GZW-7S-06082004 6/8/2004 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7S MWRIGZW7S 4/6/2005 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-7S MWRIGZW7S 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
GZW-8-1 MWRIGZW81 3/30/2005 Overburden On-Property OB Groundwater
GZW-8-1 MWRIGZW81 10/21/2005 Overburden On-Property OB Groundwater
GZW-8-2 GWRI16MWGZW8-2 11/10/2009 Bedrock On-Property BR Groundwater
GZW-8-2 MWRIGZW82 4/1/2005 Bedrock On-Property BR Groundwater
GZW-8-2 MWRIGZW82 10/21/2005 Bedrock On-Property BR Groundwater
GZW-9-1 MWRIGZW91 4/7/2005 Overburden On-Property OB Groundwater
GZW-9-1 MWRIGZW91 10/24/2005 Overburden On-Property OB Groundwater
GZW-9-2 MWRIGZW92 4/12/2005 Overburden On-Property OB Groundwater
HA-09 MWRIHA9 4/4/2005 Overburden On-Property OB Groundwater
HA-10A MWRIHA10 4/5/2005 Overburden On-Property OB Groundwater
HA-10A MWRIHA10A 10/19/2005 Overburden On-Property OB Groundwater
HA-11 MWRIHA11 3/31/2005 Overburden On-Property OB Groundwater
HB-07 HB-07-02242004 2/24/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-07 HB-07-06082004 6/8/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-07 MWRIHB07 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-07 MWRIHB7 4/11/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10 HB-10-02252004 2/25/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10 HB-10-06082004 6/8/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10 MWRIHB10 4/5/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10 MWRIHB10 10/26/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10S HB-10S-02252004 2/25/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10S HB-10S-06082004 6/8/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10S MWRIHB10S 4/11/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-10S MWRIHB10S 10/28/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-11 MWRIHB11 4/13/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-11 MWRIHB11 10/27/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 GWRI16HB12 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 GWRI16HB12 9/16/2008 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 GWRI16HB12 5/7/2009 Overburden Y Y Y On-Property OB Groundwater Plume
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HB-12 GWRI16HB12A 8/27/2007 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 GWRI16MWHB12 11/10/2009 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 HB-12 5/24/2006 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 HB-12-02242004 2/24/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 HB-12-06092004 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 HB12102804CB 10/28/2004 45 55 ft Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 HB-12-HYDRASL-06092004 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 MWRIHB12 4/6/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-12 MWRIHB12 11/1/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-620 MWRIHB620 4/6/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-620 MWRIHB620 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HB-620 MWRIHB620DUP 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R GWRI16HBPZ2R 8/27/2007 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R GWRI16HBPZ2R 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R GWRI16HBPZ2R 9/16/2008 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R GWRI16HBPZ2R 5/7/2009 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R GWRI16MWHBPZ2R 11/11/2009 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R HBPZ-2R 5/24/2006 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R HBPZ-2R-02252004 2/25/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R HBPZ-2R-06092004 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R MWRIHBPZ2R 4/4/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R MWRIHBPZ2R 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
HBPZ-2R MWRIHBPZ2RDUP 4/4/2005 Overburden Y Y Y On-Property OB Groundwater Plume
J2 GWRI16MWJ2 11/9/2009 Overburden On-Property OB Groundwater
J2-B1 GWRI16MWJ2B1 11/5/2009 Bedrock On-Property BR Groundwater
J2-B2 GWRI16MWJ2B2 11/5/2009 Overburden On-Property OB Groundwater
J3-B1 GWRI16J3B1 5/6/2009 Overburden On-Property OB Groundwater
J3-B2 GWRI16J3B2 5/6/2009 Overburden On-Property OB Groundwater
ML-1-1 MWRIML11 4/12/2005 Till On-Property OB Groundwater
ML-1-3 GWRI16MWML1-3 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
ML-1-3 ML-1-3-06092004 6/9/2004 Bedrock Y Y Y On-Property BR Groundwater Plume
ML-1-3 MWRIML13 4/4/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
ML-1-3 MWRIML13 10/20/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
ML-2-1 MWRIML21 4/12/2005 Till On-Property OB Groundwater
ML-3-1 MWRIML31 4/14/2005 Overburden On-Property OB Groundwater
ML-3-1 MWRIML31DUP 4/14/2005 Overburden On-Property OB Groundwater
ML-3-3 GWRI16MWML3-3 11/10/2009 Bedrock On-Property BR Groundwater
ML-3-3 MWRIML33 4/4/2005 Bedrock On-Property BR Groundwater
ML-3-3 MWRIML33 10/19/2005 Bedrock On-Property BR Groundwater
MW-1 GWRI16MW1 8/29/2007 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-1 GWRI16MW1 9/17/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-1 GWRI16MW1 11/6/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-1 GWRI16MW1A 8/29/2007 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-1 MWRIMW1 3/30/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-1 MWRIMW1 10/27/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-11 MWRIMW11 4/8/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-11 MWRIMW11 10/26/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-11 MWRIMW11DUP 4/8/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-11 MWRIMW11DUP 10/26/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-2 MWRIMW2 3/28/2005 Overburden On-Property OB Groundwater
MW-2 MWRIMW2 10/27/2005 Overburden On-Property OB Groundwater
MW-8A GWRI16MW8A 8/27/2007 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A GWRI16MW8A 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A GWRI16MW8A 9/16/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A GWRI16MW8A 5/7/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A GWRI16MW8A 11/10/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A GWRI16MW8AB 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
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MW-8A GWRI16MW8AB 9/16/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MW-8A 5/23/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MW-8A DUP 5/23/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MW-8A-02242004 2/24/2004 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MW-8A-06092004 6/9/2004 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MW8A102804CB 10/28/2004 60 70 ft Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MWRIMW8A 4/6/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-8A MWRIMW8A 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-BM03 GWRI16MWBM03 8/29/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BM03 GWRI16MWBM03 9/19/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BM03 GWRI16MWBM03 5/5/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BM03 GWRI16MWBM03 11/9/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BM03 GWRIMWBM03 11/13/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BM15 GWRI16MWBM15 8/29/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BM15 GWRI16MWBM15 4/22/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BM15 GWRI16MWBM15 9/18/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BM15 GWRIMWBM15 11/12/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS01 GWRI16MWBS01 4/23/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS01 GWRI16MWBS01 9/18/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS01 GWRI16MWBS01A 4/23/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS01 MWRIMWBS01 4/7/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS01 MWRIMWBS01 10/27/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS02 GWRI16MWBS02 8/27/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS02 GWRI16MWBS02 9/17/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS02 GWRI16MWBS02 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS02 MW-BS02 5/23/2006 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS02 MWRIMWBS02 3/30/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS02 MWRIMWBS02 10/31/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 GWRI16BS03 8/28/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 GWRI16MWBS03 8/29/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 GWRI16MWBS03 9/19/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 GWRI16MWBS03 5/6/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 GWRI16MWBS03 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 GWRI16MWBS03A 5/6/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 MWRIMWBS03 4/13/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS03 MWRIMWBS03 11/3/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS04 GWRI16MWBS04 9/19/2008 Bedrock On-Property BR Groundwater
MW-BS04 GWRI16MWBS04 11/9/2009 Bedrock On-Property BR Groundwater
MW-BS04 MWRIMWBS04 4/11/2005 Bedrock On-Property BR Groundwater
MW-BS04 MWRIMWBS04 10/28/2005 Bedrock On-Property BR Groundwater
MW-BS10 GWRI16MWBS10 8/28/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS10 GWRI16MWBS10 9/16/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS10 GWRI16MWBS10 5/6/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS10 GWRI16MWBS10 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS10 MW-BS10 5/25/2006 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS10 MWRIMWBS10 4/14/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS10 MWRIMWBS10 10/28/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS12 MW-BS12 5/24/2006 Bedrock-Bkg Background BR Groundwater
MW-BS12 MWRIMWBS12 4/8/2005 Bedrock-Bkg Background BR Groundwater
MW-BS12 MWRIMWBS12 11/1/2005 Bedrock-Bkg Background BR Groundwater
MW-BS13 GWRI16MWBS13 9/18/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS13 MW-BS13 5/24/2006 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS13 MWRIMWBS13 4/7/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS13 MWRIMWBS13 11/3/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRI16MWBS14 4/22/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRI16MWBS14 9/18/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRI16MWBS14 5/5/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
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MW-BS14 GWRI16MWBS14 11/5/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRI16MWBS14 11/10/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRI16MWBS14A 4/22/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRIMWBS14 11/12/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS14 GWRIMWBS14X 11/12/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15 8/30/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15 4/22/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15 9/18/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15 5/6/2009 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15 11/5/2009 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15A 8/30/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15A 4/22/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15A 9/18/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15A 5/6/2009 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRI16MWBS15A 11/5/2009 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS15 GWRIMWBS15 11/12/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS17 GWRI16MWBS17 9/17/2008 Bedrock On-Property BR Groundwater
MW-BS17 GWRI16MWBS17 11/9/2009 Bedrock On-Property BR Groundwater
MW-BS17 MWRIMWBS17 3/29/2005 Bedrock On-Property BR Groundwater
MW-BS17 MWRIMWBS17 10/24/2005 Bedrock On-Property BR Groundwater
MW-BS21 MW-BS21 5/25/2006 Bedrock-Bkg Background BR Groundwater
MW-BS21 MW-BS21 DUP 5/25/2006 Bedrock-Bkg Background BR Groundwater
MW-BS21 MWRIMWBS21 4/12/2005 Bedrock-Bkg Background BR Groundwater
MW-BS21 MWRIMWBS21 10/26/2005 Bedrock-Bkg Background BR Groundwater
MW-BS21 MWRIMWBS21 11/4/2005 Bedrock-Bkg Background BR Groundwater
MW-BS22 MWRIMWBS22 4/7/2005 Bedrock On-Property BR Groundwater
MW-BS22 MWRIMWBS22 10/21/2005 Bedrock On-Property BR Groundwater
MW-BS25 GWRI16MWBS25 9/19/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS25 GWRI16MWBS25 11/6/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS25 MWRIMWBS25 4/13/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS25 MWRIMWBS25 10/27/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS26 GWRI16MWBS26 4/23/2008 Bedrock On-Property BR Groundwater
MW-BS26 GWRI16MWBS26 9/18/2008 Bedrock On-Property BR Groundwater
MW-BS26 GWRI16MWBS26 5/5/2009 Bedrock On-Property BR Groundwater
MW-BS26 GWRI16MWBS26 11/5/2009 Bedrock On-Property BR Groundwater
MW-BS26 MWRIMWBS26 4/5/2005 Bedrock On-Property BR Groundwater
MW-BS26 MWRIMWBS26 10/27/2005 Bedrock On-Property BR Groundwater
MW-BS28 GWRI16BS28 8/28/2007 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 GWRI16MWBS28 4/23/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 GWRI16MWBS28 9/18/2008 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 GWRI16MWBS28 5/5/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 GWRI16MWBS28 11/6/2009 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 MW-BS28 5/23/2006 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 MWRIMWBS28 11/4/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS28 MWRIMWBS28DUP 11/4/2005 Bedrock Y Y Y On-Property BR Groundwater Plume
MW-BS31 GWRI16MWBS31 8/29/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS31 GWRI16MWBS31 9/17/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS31 GWRI16MWBS31 5/5/2009 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS31 GWRI16MWBS31 11/5/2009 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS31 GWRI16MWBS31A 9/17/2008 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-BS31 GWRIMWBS31 11/13/2007 Bedrock Y Y Y Off-Property BR Groundwater Plume
MW-S01 GWRI16MWS01 9/17/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S01 MWRIMWS01 3/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S01 MWRIMWS01 10/24/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S02 GWRI16MWS02 8/27/2007 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S02 GWRI16MWS02 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S02 GWRI16MWS02 9/17/2008 Overburden Y Y Y On-Property OB Groundwater Plume
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MW-S02 GWRI16MWS02 5/7/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S02 GWRI16MWS02 11/10/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S02 MWRIMWS02 3/29/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S02 MWRIMWS02 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S03 GWRI16MWS03 11/9/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S03 MWRIMWS03 4/8/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S03 MWRIMWS03 10/27/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S04 GWRI16MWS04 9/19/2008 Overburden On-Property OB Groundwater
MW-S04 MWRIMWS04 4/6/2005 Overburden On-Property OB Groundwater
MW-S04 MWRIMWS04 11/1/2005 Overburden On-Property OB Groundwater
MW-S05 GWRI16MWS05 11/10/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S05 MWRIMWS05 3/29/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S05 MWRIMWS05 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S05 MW-S05 5/23/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S06 GWRI16MWS06 8/28/2007 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S06 GWRI16MWS06 9/17/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S06 GWRI16MWS06 5/6/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S06 MWRIMWS06 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S06 MW-S06 5/23/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S07 MWRIMWS07 4/5/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S07 MWRIMWS07 11/1/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S08 GWRI16MWS08 11/9/2009 Overburden On-Property OB Groundwater
MW-S08 MWRIMWS08 3/30/2005 Overburden On-Property OB Groundwater
MW-S08 MWRIMWS08 10/24/2005 Overburden On-Property OB Groundwater
MW-S09 MWRIMWS09 4/7/2005 Overburden On-Property OB Groundwater
MW-S09 MWRIMWS09 10/24/2005 Overburden On-Property OB Groundwater
MW-S11 MWRIMWS11 3/29/2005 Overburden-Bkg Background OB Groundwater
MW-S11 MWRIMWS11 10/28/2005 Overburden-Bkg Background OB Groundwater
MW-S12 MWRIMWS12 4/7/2005 Overburden-Bkg Background OB Groundwater
MW-S12 MWRIMWS12 10/27/2005 Overburden-Bkg Background OB Groundwater
MW-S12 MWRIMWS12DUP 4/7/2005 Overburden-Bkg Background OB Groundwater
MW-S14 MWRIMWS14 3/30/2005 Overburden On-Property OB Groundwater
MW-S14 MWRIMWS14 10/26/2005 Overburden On-Property OB Groundwater
MW-S15 MWRIMWS15 3/30/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-S15 MWRIMWS15 10/26/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
MW-S16 GWRI16MWS16 8/28/2007 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S16 GWRI16MWS16 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S16 GWRI16MWS16 9/16/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S16 MWRIMWS16 4/5/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S16 MWRIMWS16 11/1/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S16 MW-S16 5/22/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S17 GWRI16MWS17 9/16/2008 Overburden On-Property OB Groundwater
MW-S17 MWRIMWS17 3/29/2005 Overburden On-Property OB Groundwater
MW-S17 MWRIMWS17 11/1/2005 Overburden On-Property OB Groundwater
MW-S18 MWRIMWS18 4/8/2005 Overburden On-Property OB Groundwater
MW-S18 MWRIMWS18 10/20/2005 Overburden On-Property OB Groundwater
MW-S18 MW-S18 5/25/2006 Overburden On-Property OB Groundwater
MW-S19 MWRIMWS19 3/29/2005 Overburden-Bkg Background OB Groundwater
MW-S19 MWRIMWS19 10/20/2005 Overburden-Bkg Background OB Groundwater
MW-S20 MWRIMWS20 4/6/2005 Overburden On-Property OB Groundwater
MW-S20 MWRIMWS20 10/20/2005 Overburden On-Property OB Groundwater
MW-S21 MWRIMWS21 4/12/2005 Overburden-Bkg Background OB Groundwater
MW-S21 MWRIMWS21 10/27/2005 Overburden-Bkg Background OB Groundwater
MW-S22 MWRIMWS22 4/7/2005 Overburden On-Property OB Groundwater
MW-S22 MWRIMWS22 10/21/2005 Overburden On-Property OB Groundwater
MW-S23 MWRIMWS23 4/4/2005 Overburden On-Property OB Groundwater
MW-S23 MWRIMWS23 10/24/2005 Overburden On-Property OB Groundwater
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MW-S24 GWRI16MWS24 8/27/2007 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 GWRI16MWS24 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 GWRI16MWS24 9/16/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 GWRI16MWS24 5/7/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 GWRI16MWS24 11/10/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 MWRIMWS24 4/6/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 MWRIMWS24 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S24 MW-S24 5/22/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S27 GWRI16MWS27 9/17/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S27 MWRIMWS27 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S27 MW-S27 5/23/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S28 MWRIMWS28 11/4/2005 Overburden On-Property OB Groundwater
MW-S28 MW-S28 5/24/2006 Overburden On-Property OB Groundwater
MW-S29 MWRIMWS29 11/3/2005 Overburden On-Property OB Groundwater
MW-S29 MW-S29 5/23/2006 Overburden On-Property OB Groundwater
MW-S30 GWRI16MWS30 4/21/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S30 GWRI16MWS30 9/17/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S30 MWRIMWS30 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-S30 MW-S30 5/22/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD01 GWRI16MWSD01 4/23/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD01 GWRI16MWSD01 9/19/2008 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD01 GWRI16MWSD01 11/6/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD01 MWRIMWSD01 3/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD01 MWRIMWSD01 10/26/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD02 MWRIMWSD02 3/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD02 MWRIMWSD02 11/1/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD06 GWRI16MWSD06 11/10/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD06 MWRIMWSD06 4/14/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD06 MWRIMWSD06 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD10 MWRIMWSD10 4/11/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD10 MWRIMWSD10 11/3/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD13 MWRIMWSD13 4/1/2005 Overburden On-Property OB Groundwater
MW-SD13 MWRIMWSD13 11/1/2005 Overburden On-Property OB Groundwater
MW-SD13 MWRIMWSD13DUP 11/1/2005 Overburden On-Property OB Groundwater
MW-SD17 MWRIMWSD17 3/29/2005 Overburden On-Property OB Groundwater
MW-SD17 MWRIMWSD17 10/27/2005 Overburden On-Property OB Groundwater
MW-SD27 MWRIMWSD27 11/2/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD27 MW-SD27 5/22/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD27 MW-SD27 DUP 5/22/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD29 MWRIMWSD29 11/3/2005 Overburden On-Property OB Groundwater
MW-SD29 MW-SD29 5/24/2006 Overburden On-Property OB Groundwater
MW-SD30 MWRIMWSD30 11/3/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SD30 MW-SD30 5/22/2006 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SM13 GWRI16MWSM13 11/9/2009 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SM13 MWRIMWSM13 3/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-SM13 MWRIMWSM13 10/31/2005 Overburden Y Y Y On-Property OB Groundwater Plume
MW-T10 GWRI16MWT10 11/11/2009 Till Y Y Y On-Property OB Groundwater Plume
MW-T10 GWRI16MWT10A 11/11/2009 Till Y Y Y On-Property OB Groundwater Plume
MW-T10 MWRIMWT10 4/13/2005 Till Y Y Y On-Property OB Groundwater Plume
MW-T10 MWRIMWT10 11/3/2005 Till Y Y Y On-Property OB Groundwater Plume
MW-T24 GWRI16MWT24 5/7/2009 Till Y Y Y On-Property OB Groundwater Plume
MW-T24 GWRI16MWT24 11/10/2009 Till Y Y Y On-Property OB Groundwater Plume
MW-T24 MWRIMWT24 4/11/2005 Till Y Y Y On-Property OB Groundwater Plume
MW-T24 MWRIMWT24 10/28/2005 Till Y Y Y On-Property OB Groundwater Plume
OW-1 GWRI16OW1 8/29/2007 Overburden Y Y Y Off-Property OB Groundwater Plume
OW-1 GWRI16OW1 9/18/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
OW-1 GWRI16OW1 11/10/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
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OW-1 MWRIOW1 4/13/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
OW-1 MWRIOW1 10/20/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
OW-1 MWRIOW1DUP 10/20/2005 Overburden Y Y Y Off-Property OB Groundwater Plume
OW-2 GWRI16OW2 11/9/2009 Overburden On-Property OB Groundwater
OW-2 MWRIOW2 4/13/2005 Overburden On-Property OB Groundwater
OW-2 MWRIOW2 10/26/2005 Overburden On-Property OB Groundwater
OW-3 GWRI16OW3 9/18/2008 Overburden On-Property OB Groundwater
OW-3 MWRIOW3 3/30/2005 Overburden On-Property OB Groundwater
OW-3 MWRIOW3 10/27/2005 Overburden On-Property OB Groundwater
P-1 MWRIP1 3/30/2005 Overburden On-Property OB Groundwater
P-1 MWRIP1 10/21/2005 Overburden On-Property OB Groundwater
P-1A MWRIP1A 3/30/2005 Overburden On-Property OB Groundwater
P-1A MWRIP1A 10/21/2005 Overburden On-Property OB Groundwater
P-1A MWRIP1ADUP 3/30/2005 Overburden On-Property OB Groundwater
P-2 MWRIP2 4/13/2005 Overburden On-Property OB Groundwater
P-2A MWRIP2A 4/13/2005 Overburden On-Property OB Groundwater
P-3 MWRIP3 4/13/2005 Overburden On-Property OB Groundwater
P-3 MWRIP3 10/21/2005 Overburden On-Property OB Groundwater
P-3 MWRIP3DUP 4/13/2005 Overburden On-Property OB Groundwater
P-3A MWRIP3A 4/13/2005 Overburden On-Property OB Groundwater
P-4 MWRIP4 4/14/2005 Overburden On-Property OB Groundwater
P-4 MWRIP4 10/31/2005 Overburden On-Property OB Groundwater
PT-01AB1 GWRI16PT01AB1 5/6/2009 Overburden On-Property OB Groundwater
PT-03B1 GWRI16MWPT03B1 11/5/2009 Bedrock On-Property BR Groundwater
PT-03B2 GWRI16MWPT03B2 11/5/2009 Overburden On-Property OB Groundwater
PT-03P GWRI16MWPT03P 11/9/2009 Overburden On-Property OB Groundwater
PT-09 GWRI16MWPT09 11/9/2009 Overburden On-Property OB Groundwater
PT-09 GWRI16PT09 4/22/2008 Overburden On-Property OB Groundwater
PT-09 GWRI16PT09 9/22/2008 Overburden On-Property OB Groundwater
PT-09 GWRI16PT09 5/7/2009 Overburden On-Property OB Groundwater
PT-10 GWRI16PT10 5/6/2009 Overburden On-Property OB Groundwater
PT-11B1 GWRI16MWPT11B1 11/5/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B1 GWRI16PT11B1 4/23/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B1 GWRI16PT11B1 9/16/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B1 GWRI16PT11B1 5/5/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B1 GWRI16PT11B1 5/6/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B2 GWRI16MWPT11B2 11/5/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B2 GWRI16PT11B2 4/23/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B2 GWRI16PT11B2 9/16/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B2 GWRI16PT11B2 5/5/2009 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B3 GWRI16PT11B3 4/23/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11B3 GWRI16PT11B3 9/16/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11P GWRI16PT11P 4/22/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11P GWRI16PT11P 9/17/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PT-11P GWRI16PT11PA 9/17/2008 Overburden Y Y Y Off-Property OB Groundwater Plume
PW-4 MWRIPW4 4/12/2005 Overburden On-Property OB Groundwater
PW-5 MWRIPW5 4/4/2005 Overburden On-Property OB Groundwater
PW-5 MWRIPW5 10/24/2005 Overburden On-Property OB Groundwater
PW-6 MWRIPW6 4/5/2005 Overburden On-Property OB Groundwater
PW-6 MWRIPW6 10/19/2005 Overburden On-Property OB Groundwater
PZ-RI-S03 PZRIS03 11/3/2005 Overburden On-Property OB Groundwater
PZ-RI-S03 PZ-RI-S03 5/22/2006 Overburden On-Property OB Groundwater
SW-1 GWRI16SW1 5/6/2009 Overburden On-Property OB Groundwater
SW-1 GWRI16SW1 11/10/2009 Overburden On-Property OB Groundwater
SW-1 MWRISW1 3/31/2005 Overburden On-Property OB Groundwater
SW-1 MWRISW1 11/3/2005 Overburden On-Property OB Groundwater
SW-1 MWRISW1DUP 11/3/2005 Overburden On-Property OB Groundwater
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TW-2 MWRITW2 4/14/2005 Overburden On-Property OB Groundwater
TW-4 MWRITW4 4/12/2005 Overburden Y Y Y On-Property OB Groundwater Plume



Identification of Groundwater Analytical Results Excluded from HHRA

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix B\
5. GW-Nov2010Locations-Metals-to EXCLUDE.xls, Sheet1 Page 1 of 3

Comments loc_name Field_Sample_ID mple_date_no_ Group fraction Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium Silica Silver Sodium Thallium Thorium Titanium Tungsten Uranium Uranium-235 Vanadium Zinc Zirconium
Bedrock GZW-10-2 MWRIGZW102 15-Apr-05 5a-Metals T 0.0124 U 0.0017 U 0.00081 U 0.0144 0.000042 U 0.000045 U 173 0.0025 U 0.0026 0.0028 U 0.897 0.000025 U 51.7 J 0.47 0.000022 UJ 0.0058 0.0101 U 9.87 0.0031 U 0.000002 U 53.2 0.000053 U 0.000091 U 0.0017 U 0.113 0.064 J 0.0048 U 0.0086 U 0.000019 U
Bedrock GZW-10-2 MWRIGZW102 01-Nov-05 5a-Metals T 0.0037 U 0.0019 U 0.0008 U 0.0144 0.00002 U 0.000022 154 0.0019 U 0.0021 0.0027 U 0.56 0.00002 U 48.8 0.278 0.00006 U 0.0049 0.0105 U 8.37 0.0009 U 14.2 0.00001 U 47.6 0.00002 U 0.00009 U 0.0019 U 0.0939 0.0595 J 0.001 U 0.0079 0.0004 U
Bedrock GZW-10-2 GWRI16GZW10-2 30-Aug-07 5a-Metals T 0.0714 
Bedrock GZW-10-2 GWRI16GZW10-2 19-Sep-08 5a-Metals T 0.0738 
Bedrock GZW-10-2 GWRI16MWGZW10-2 10-Nov-09 5a-Metals T 0.24 0.0752 

Overburden GZW-7-1 GZW-7-1-02242004 24-Feb-04 5a-Metals T 0.0024 B 14 0.0583 3.1 E 0.00208 B 9.07 
Overburden GZW-7-1 GZW-7-1-06092004 09-Jun-04 5a-Metals T 0.0199 15.5 0.0024 J 10.7 
Overburden GZW-7-1 GZW-7-1-06092004 DUP 09-Jun-04 5a-Metals T 0.0694 3.56 E 0.128 E
Overburden GZW-7-1 MWRIGZW71 11-Apr-05 5a-Metals T 0.0173 U 0.00007 U 0.0018 U 0.0032 0.000042 U 0.000017 U 20 0.00042 U 0.00034 0.0167 U 0.161 0.000085 UJ 4.75 0.0027 0.000022 U 0.0016 0.0016 U 2.76 0.0036 U 0.000036 U 10.7 0.000012 UJ 0.000091 U 0.0025 U 0.000231 U 0.129 J 0.0019 0.0052 U 0.00045 U
Overburden GZW-7-1 MWRIGZW71 24-Oct-05 5a-Metals T 0.0026 U 0.00015 U 0.0008 U 0.0027 0.00002 U 0.00002 U 16.4 0.0004 U 0.0003 0.0136 U 0.0827 U 0.000029 U 4.01 0.0014 0.00006 U 0.0013 U 0.0011 U 2.18 0.0009 U 0.000026 8.31 J 0.000031 U 0.00009 U 0.0024 U 0.000075 U 0.124 0.001 U 0.0033 U 0.00075 U
Overburden GZW-7-1 GWRI16GZW7-1 19-Sep-08 5a-Metals T 14.2 0.0736 0.0018 0.152 
Overburden GZW-7-1 GWRI16MWGZW7-1 11-Nov-09 5a-Metals T 0.132 

Bedrock GZW-7-2 MWRIGZW72 04-Apr-05 5a-Metals T 14.6 0.0005 U 0.0067 U 0.157 0.00063 0.00043 U 94.1 0.0228 0.0072 0.0367 U 19.4 0.0116 25.9 0.489 0.0013 0.0382 0.0198 10 0.0013 U 0.000095 UJ 122 0.00011 UJ 0.0067 0.524 0.0441 0.045 0.0286  0.0707 0.003 
Bedrock GZW-7-2 MWRIGZW72 20-Oct-05 5a-Metals T 17.6 0.00074 U 0.0105 0.169 0.00064 0.00046 122 0.0312 0.0088 J 0.0667 21.7 0.0167 24.7 J 0.619 0.0019 0.0402 0.0244 10.9 J 0.0009 U 64.9 0.00013 U 122 0.00025 U 0.0065 0.769 0.0506 0.0501 0.0319 0.104 0.0031 
Bedrock GZW-7-2 GWRI16GZW72 27-Aug-07 5a-Metals T 0.0774 J
Bedrock GZW-7-2 GWRI16GZW7-2 16-Sep-08 5a-Metals T 124 40.5 0.78 0.0973 J
Bedrock GZW-7-2 GWRI16MWGZW7-2 10-Nov-09 5a-Metals T 0.709 0.00139 J 0.00806 0.233 0.0538 
Bedrock GZW-7-2 MWRIGZW72 20-Oct-05 5a-Metals D 0.0016 U 0.00028 U 0.0022 U 0.0753 0.00002 U 0.000045 118 0.0004 U 0.00065 J 0.0042 0.343 0.00027 24.6 J 0.281 0.00004 U 0.0383 0.0042 7.29 0.0009 U 0.00001 U 116 0.00002 U 0.00009 U 0.0013 U 0.0167 0.0434 0.001 U 0.0079 U 0.0004 U
Bedrock GZW-7-2 GWRI16GZW7-2 16-Sep-08 5a-Metals D 112 0.646 J 0.308 0.0614 
Bedrock GZW-7-2 GWRI16MWGZW7-2 10-Nov-09 5a-Metals D 0.416 0.000711 0.0027 0.0972 

Bedrock GZW-8-2 MWRIGZW82 01-Apr-05 5a-Metals T 2.79 0.00021 U 0.00081 U 0.0664 0.00015 0.00025 26.3 0.0027 J 0.0056 0.0127 3.82 0.003 9.6 0.924 0.000022 UJ 0.0024 0.0061 5.49 J 0.00092 U 0.000014 U 39.3 J 0.000006 UJ 0.0016 0.0562 0.0018 0.001 0.00142 UJ 0.0653 0.001 U
Bedrock GZW-8-2 MWRIGZW82 21-Oct-05 5a-Metals T 0.114 0.00011 U 0.0035 U 0.0524 0.00002 U 0.00002 U 27.4 0.0004 U 0.0032 J 0.00097 U 3.2 0.00015 U 10.2 J 0.887 0.00004 U 0.0014 0.0021 U 7.08 J 0.0009 U 27.3 0.00001 U 24 0.00002 U 0.00009 U 0.0044 U 0.00072 0.00016 0.001 U 0.0154 0.0004 U
Bedrock GZW-8-2 GWRI16MWGZW8-2 10-Nov-09 5a-Metals T 0.00192 J 0.989 
Bedrock GZW-8-2 GWRI16MWGZW8-2 10-Nov-09 5a-Metals D 0.000939 0.517 

Overburden HB-12 HB-12-02242004 24-Feb-04 5a-Metals T 0.156 16 0.314 9.49 E 0.0227 15.2 
Overburden HB-12 HB-12-06092004 09-Jun-04 5a-Metals T 0.165 15.3 0.314 8.97 0.0191 21.8 
Overburden HB-12 HB-12-HYDRASL-06092004 09-Jun-04 5a-Metals T 1.71 
Overburden HB-12 HB12102804CB 28-Oct-04 5a-Metals T 4.75 
Overburden HB-12 MWRIHB12 06-Apr-05 5a-Metals T 0.0153 U 0.000098 U 0.0022 U 0.0073 0.000042 U 0.000013 U 15.2 0.00027 UJ 0.00078  0.0122 U 0.0968 U 0.000036 U 8.22 0.0169 0.000022 UJ 0.415 0.0014 U 2.33 0.0029 U 0.000002 UJ 21.6 0.000006 UJ 0.000091 U 0.0022 U 0.000231 U 2.49 0.00142 U 0.0043 U 0.00019 U
Overburden HB-12 MWRIHB12 01-Nov-05 5a-Metals T 0.0163 U 0.0001 U 0.0008 U 0.003 0.00002 U 0.000026 16.4 0.0015 0.00079 0.0126 U 0.132 U 0.000034 U 10.7 0.0118 0.00006 U 0.408 0.0017 U 1.71 0.0009 U 15.5 0.000018 14.5 0.000033 U 0.00009 U 0.0024 U 0.00006 U 1.46 0.0028 U 0.0023 U 0.0004 U
Overburden HB-12 HB-12 24-May-06 5a-Metals T 13.9 0.0759 7.37 1.9 12.5 1.16 
Overburden HB-12 GWRI16HB12A 27-Aug-07 5a-Metals T 1.64 
Overburden HB-12 GWRI16HB12 21-Apr-08 5a-Metals T 0.696 
Overburden HB-12 GWRI16HB12 16-Sep-08 5a-Metals T 15.5 0.0956 0.009 0.836 J
Overburden HB-12 GWRI16HB12 07-May-09 5a-Metals T 0.0205 UJ 0.00106 U 16.6 0.118 7.21 0.0111 15.7 0.56 J 0.00113 J 0.002 UJ
Overburden HB-12 GWRI16MWHB12 10-Nov-09 5a-Metals T 0.821 
Overburden HB-12 GWRI16HB12 16-Sep-08 5a-Metals D 15 0.0652 J 0.0076 0.789 J
Overburden HB-12 GWRI16HB12 07-May-09 5a-Metals D 0.0174 U 0.0005 U 15.3 0.0409 U 6.13 0.00908 13.8 0.0009 UJ

Overburden HBPZ-2R HBPZ-2R-02252004 25-Feb-04 5a-Metals T 0.00536 B 11.5 0.0437 6.49 E 0.0261 13.6 
Overburden HBPZ-2R HBPZ-2R-06092004 09-Jun-04 5a-Metals T 0.0581 12.5 0.103 7.54 E 0.0298 14.2 2.61 E
Overburden HBPZ-2R MWRIHBPZ2R 04-Apr-05 5a-Metals T 0.0012 UJ 0.0236 U 0.042 U 0.000014 U 2.21 J 0.00092 U 0.000012 U 0.0017 U 0.0023 U 0.000019 U
Overburden HBPZ-2R MWRIHBPZ2RDUP 04-Apr-05 5a-Metals T 0.0068 U 0.00007 U 0.00081 U 0.0033 0.000042 U 0.000013 U 15.5 0.0018 7.97 0.0374 0.000022 UJ 0.76 0.0039 15.5 J 0.00013 J 0.000091 U 0.000231 U 2.39 0.00142 UJ
Overburden HBPZ-2R MWRIHBPZ2R 02-Nov-05 5a-Metals T 0.0077 U 0.0002 U 0.0008 U 0.0025 0.00002 U 0.000062 12.3 0.001 0.0015 0.019 0.0474 0.00002 U 7.63 0.0307 0.00006 U 0.47 0.003 U 1.95 0.0009 U 22.4 0.00001 U 13.4 0.00002 U 0.00009 U 0.002 U 0.00006 U 1.8 J 0.0026 U 0.0034 U 0.0004 U
Overburden HBPZ-2R HBPZ-2R 24-May-06 5a-Metals T 14.4 0.044 7.74 2.06 14.7 1.57 
Overburden HBPZ-2R GWRI16HBPZ2R 27-Aug-07 5a-Metals T 1.67 
Overburden HBPZ-2R GWRI16HBPZ2R 21-Apr-08 5a-Metals T 1.16 
Overburden HBPZ-2R GWRI16HBPZ2R 16-Sep-08 5a-Metals T 11.6 0.0549 0.0267 1.35 J
Overburden HBPZ-2R GWRI16HBPZ2R 07-May-09 5a-Metals T 0.931 J 0.00188 J
Overburden HBPZ-2R GWRI16MWHBPZ2R 11-Nov-09 5a-Metals T 1.38 
Overburden HBPZ-2R GWRI16HBPZ2R 16-Sep-08 5a-Metals D 11.5 0.0464 J 0.0267 1.36 J

Bedrock ML-1-3 ML-1-3-06092004 09-Jun-04 5a-Metals T 14.6 38.5 6.67 9.77 E 0.145 7.34 0.0134 E
Bedrock ML-1-3 MWRIML13 04-Apr-05 5a-Metals T 3.56 0.00032 U 0.0043 U 0.0205 0.00018  0.00089 U 33.4 0.00027 UJ 0.00053  0.0116 U 2.11 0.0057 7.13 0.119 0.000022 UJ 0.0035 0.003 4.87 0.0018 U 0.00001 UJ 7.88 0.000006 UJ 0.0039 0.0312 0.001  0.0086 0.00142 U 0.0592 0.0016  
Bedrock ML-1-3 MWRIML13 20-Oct-05 5a-Metals T 14.8 0.00056 U 0.0107 0.0391 0.00079 0.0004 38.4 0.0069 0.0017 J 0.0288 7.23 0.0263 8.43 J 0.144 0.00004 U 0.0033 0.0065 U 6.05 J 0.0009 U 64.2 0.000065 U 5.92 0.000052 U 0.0223 0.0615 0.004 0.0146 0.002 U 0.0483 0.0033 
Bedrock ML-1-3 GWRI16MWML1-3 10-Nov-09 5a-Metals T 2.01 0.00555 0.00164 U
Bedrock ML-1-3 GWRI16MWML1-3 10-Nov-09 5a-Metals D 0.00907 U 0.000098 U 0.0002 U

Bedrock ML-3-3 MWRIML33 04-Apr-05 5a-Metals T 17.9 0.0011 U 0.0179 U 0.0457 0.0009 0.00013 U 13.2 0.0022 UJ 0.00056  0.0045 U 6.91 0.0119 5.52 0.192 0.000022 UJ 0.0546 0.0044 2.96 0.0012 U 0.000047 UJ 120 0.000006 UJ 0.0234 0.0443 0.0012  0.0191 0.00142 U 0.026 U 0.0054 
Bedrock ML-3-3 MWRIML33 19-Oct-05 5a-Metals T 12.7 0.00074 U 0.0069 0.0321 0.00068 0.000075 10.7 0.0011 0.00045 J 0.0046 U 4.98 0.0091 4.43 J 0.132 0.00004 U 0.0058 0.0029 U 2.87 J 0.0009 U 81.4 0.000024 U 33.9 0.000054 U 0.0189 0.0324 0.00057 0.007 0.001 U 0.0187 0.0027 
Bedrock ML-3-3 GWRI16MWML3-3 10-Nov-09 5a-Metals T 0.382 0.000974 J 0.0002 U
Bedrock ML-3-3 MWRIML33 19-Oct-05 5a-Metals D 0.0112 U 0.00056 U 0.003 U 0.0099 0.00002 U 0.00002 U 4.4 0.002 0.00004 UJ 0.0012 0.361 0.0003 0.993 J 0.0547 0.00004 U 0.0035 0.001 2.67 0.0009 U 0.00001 U 30.2 0.00002 U 0.00009 U 0.0016 U 0.0044 U 0.00036 0.001 U 0.0083 U 0.0004 U
Bedrock ML-3-3 GWRI16MWML3-3 10-Nov-09 5a-Metals D 0.00316 U 0.000255 U 0.0002 U

Overburden MW-1 MWRIMW1 30-Mar-05 5a-Metals T 0.0521 U 0.00007 U 0.0011 U 0.0089 0.000042 U 0.000056 U 15.1 0.0035 U 0.00085 0.0044 U 0.12 U 0.00014 U 3.12 0.0053 J 0.000022 U 0.0012 0.0038 2.33 0.0019 U 0.000026 U 18.8 J 0.000081 J 0.000091 U 0.0033 0.000231 U 0.00004 U 0.00142 U 0.0028 U 0.0016 U
Overburden MW-1 MWRIMW1 27-Oct-05 5a-Metals T 2.03 0.0001 UJ 0.0033 0.0515 0.00013 0.000071 19.9 0.005 J 0.0031 0.0057 U 2.51 J 0.0034 4.36 0.0554 0.00006 UJ 0.00056 U 0.0054 UJ 3.32 0.0009 U 0.000088 143 0.00036 U 0.0016 0.0933 0.00051 U 0.00046 0.004 U 0.0094 0.00075 
Overburden MW-1 GWRI16MW1 06-Nov-09 5a-Metals T 0.00293 U

Overburden MW-8A MW-8A-02242004 24-Feb-04 5a-Metals T 0.0136 B 11.6 0.0581 6.24 E 0.0119 10.8 0.534 
Overburden MW-8A MW-8A-06092004 09-Jun-04 5a-Metals T 0.144 12.3 0.172 7.02 E 0.0187 13.3 0.729 E
Overburden MW-8A MW8A102804CB 28-Oct-04 5a-Metals T 0.509 
Overburden MW-8A MWRIMW8A 06-Apr-05 5a-Metals T 0.009 U 0.00059 U 0.00093 U 0.0084 0.000042 U 0.000048 U 13.7 0.00027 UJ 0.00012 U 0.0064 U 0.0443 U 0.00003 U 7.38 0.0217 0.000022 UJ 0.122 0.0018 U 2.13 0.0021 U 0.000005 UJ 12.9 0.000006 UJ 0.000091 U 0.0021 U 0.000231 U 0.574 0.00142 U 0.0027 U 0.000019 U
Overburden MW-8A MWRIMW8A 02-Nov-05 5a-Metals T 0.0123 U 0.0006 U 0.0008 U 0.007 0.00002 U 0.00003 11.5 0.0014 0.00015 0.0057 U 0.0444 U 0.00002 U 5.99 0.0184 0.00006 U 0.115 0.0018 U 1.86 0.0009 U 15.9 0.00001 U 10.3 0.00002 U 0.00009 U 0.0015 U 0.00006 U 0.645 J 0.0018 U 0.0024 U 0.0004 U
Overburden MW-8A MW-8A 23-May-06 5a-Metals T 0.0433 15 8.63 0.726 
Overburden MW-8A MW-8A DUP 23-May-06 5a-Metals T 14.3 6.85 2.28 
Overburden MW-8A GWRI16MW8A 27-Aug-07 5a-Metals T 0.771 
Overburden MW-8A GWRI16MW8AB 21-Apr-08 5a-Metals T 0.982 
Overburden MW-8A GWRI16MW8A 16-Sep-08 5a-Metals T 0.0146 0.799 J
Overburden MW-8A GWRI16MW8AB 16-Sep-08 5a-Metals T 13.1 0.0704 J
Overburden MW-8A GWRI16MW8A 07-May-09 5a-Metals T 0.0202 UJ 0.0012 UJ 16.1 J 0.0954 J 4.08 J 0.0176 J 11.7 J 0.797 J 0.00164 J 0.0023 UJ
Overburden MW-8A GWRI16MW8A 10-Nov-09 5a-Metals T 0.728 
Overburden MW-8A GWRI16MW8A 16-Sep-08 5a-Metals D 12.8 0.77 J
Overburden MW-8A GWRI16MW8AB 16-Sep-08 5a-Metals D 0.102 J 0.0145 
Overburden MW-8A GWRI16MW8A 07-May-09 5a-Metals D 0.0124 U 0.0005 U 14.5 0.0397 U 3.47 0.0148 10.3 0.0009 UJ

Bedrock MW-BM03 GWRIMWBM03 13-Nov-07 5a-Metals T 0.136 0.0173 0.253 0.104 0.00002 U 0.0001 U 113 0.00042 U 0.0077 0.0031 0.548 J 0.00041 U 9.35 0.0473 0.00003 UJ 0.116 0.0177 J 45.5 J 0.001 U 16.6 0.000007 U 108 0.00012 U 0.0002 U 0.0039 0.0523 0.0483 J 0.0136 U 0.0086 U 0.00063 U
Bedrock MW-BM03 GWRI16MWBM03 19-Sep-08 5a-Metals T 0.106 
Bedrock MW-BM03 GWRI16MWBM03 05-May-09 5a-Metals T 0.0907 J 0.000659 J
Bedrock MW-BM03 GWRI16MWBM03 09-Nov-09 5a-Metals T 0.00528 0.0595 0.000499 0.0919 0.00652 
Bedrock MW-BM03 GWRI16MWBM03 29-Aug-07 5a-Metals D 0.003 U 0.002 U 0.0026 0.0295 J 0.00002 U 0.00013 38.6 0.00087 U 0.0154 0.0012 J 0.295 J 0.0014 J 12.3 0.369 0.00003 UJ 0.0135 0.0097 8.75 0.001 U 0.000004 UJ 58.1 0.00045 U 0.00065 J 0.0014 U 0.0435 J 0.016 0.001 U 0.016 J 0.0001 U
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Comments loc_name Field_Sample_ID mple_date_no_ Group fraction Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium Silica Silver Sodium Thallium Thorium Titanium Tungsten Uranium Uranium-235 Vanadium Zinc Zirconium
Bedrock MW-BS02 MWRIMWBS02 30-Mar-05 5a-Metals T 0.0829 0.0017 0.0053 U 0.0384 0.000042 U 0.000035 U 41.7 0.0168 0.00036 0.0025 U 0.242 0.00027 U 0.782 0.0116 0.00004  0.0168 0.0023 U 23.1 0.0023 U 0.00002 U 43.2 J 0.000006 UJ 0.000091 U 0.0049 0.152 0.0021 0.00142 U 0.006 U 0.00055 U
Bedrock MW-BS02 MWRIMWBS02 31-Oct-05 5a-Metals T 0.438 0.0039 0.0444 0.0056 0.000059 0.00036 44.7 0.0028 0.0011 0.002 U 0.757 0.0011 12.9 0.433 0.00006 U 0.0179 0.0046 U 4.05 0.0009 U 19.6 0.00001 U 40 0.000072 U 0.00025 0.0131 0.0341 0.106 0.0035 U 0.0208 0.0004 U
Bedrock MW-BS02 MW-BS02 23-May-06 5a-Metals T 0.122 
Bedrock MW-BS02 GWRI16MWBS02 27-Aug-07 5a-Metals T 0.134 J
Bedrock MW-BS02 GWRI16MWBS02 17-Sep-08 5a-Metals T 50.5 0.223 0.526 0.134 J
Bedrock MW-BS02 GWRI16MWBS02 10-Nov-09 5a-Metals T 0.0363 0.549 0.138 
Bedrock MW-BS02 GWRI16MWBS02 17-Sep-08 5a-Metals D 51 0.213 J 0.53 

Bedrock MW-BS03 MWRIMWBS03 13-Apr-05 5a-Metals T 2.33 0.0055 J 0.047 0.146 0.00019 0.00015 U 85.5 0.0493 0.0067 0.0195 U 5.17 0.0037 U 23.8 J 0.481 0.000022 U 0.0225 0.0587 17.8 0.0025 U 0.00014 U 59.6 0.000082 U 0.0013 0.0815 0.0146 0.217 J 0.0055 U 0.0223 U 0.0016 
Bedrock MW-BS03 MWRIMWBS03 03-Nov-05 5a-Metals T 0.0973 0.004 0.0431 0.0589 0.000032 0.00002 U 72.2 0.0004 UJ 0.0061 J 0.001 U 0.598 0.00013 U 24.1 J 0.494 0.00006 U 0.0102 0.0171 UJ 8.15 0.0009 U 16.3 0.00001 U 46.9 0.00021 UJ 0.00009 U 0.004 U 0.00073 U 0.204 J 0.0021 U 0.0048 U 0.0004 U
Bedrock MW-BS03 GWRI16BS03 28-Aug-07 5a-Metals T 0.196 
Bedrock MW-BS03 GWRI16MWBS03 29-Aug-07 5a-Metals T 1.99 J 0.0002 U 0.0085 0.0462 0.0011 0.00028 41.3 0.0055 J 0.0165 0.0082 J 7.4 J 0.0093 J 11.6 0.523 0.00003 UJ 0.0039 0.018 9.04 0.001 U 74.8 J 0.000064 U 54.1 0.00035 U 0.0064 J 0.0025 J 0.0451 J 0.0176 0.001 UJ 0.0378 J 0.0086 
Bedrock MW-BS03 GWRI16MWBS03 19-Sep-08 5a-Metals T 52.6 1.04 0.576 0.142 
Bedrock MW-BS03 GWRI16MWBS03 06-May-09 5a-Metals T 0.0281 68.1 23.2 0.179 J 0.00133 J
Bedrock MW-BS03 GWRI16MWBS03A 06-May-09 5a-Metals T 0.0969 J 1.11 0.628 47.4 0.00154 UJ
Bedrock MW-BS03 GWRI16MWBS03 10-Nov-09 5a-Metals T 0.00326 UJ 0.0265 0.00592 J 0.584 0.154 
Bedrock MW-BS03 GWRI16MWBS03 19-Sep-08 5a-Metals D 48.7 0.314 0.39 
Bedrock MW-BS03 GWRI16MWBS03 06-May-09 5a-Metals D 0.0123 U 0.645 41.8 
Bedrock MW-BS03 GWRI16MWBS03A 06-May-09 5a-Metals D 0.0191 66.9 21.7 0.557 0.0009 UJ

Bedrock MW-BS04 MWRIMWBS04 11-Apr-05 5a-Metals T 9.56 0.00041 U 0.0048 0.0541 0.00041 0.00011 36.2 0.0146 0.0031 0.0391 13.2 0.0048 5.17 J 0.352 0.000022 UJ 0.0054 0.0385 4.74 0.00092 U 0.000031 U 8.93 J 0.000079 UJ 0.00073 0.261 0.0154 0.0012 0.0122 0.0165 0.00068 U
Bedrock MW-BS04 MWRIMWBS04 28-Oct-05 5a-Metals T 2.68 0.0001 UJ 0.0072 0.0277 0.00012 0.00002 U 16.2 0.0054 J 0.002 0.0146 U 13.5 0.0011 4.45 0.222 0.00006 UJ 0.0056 0.0227 J 2.75 0.0009 U 28.3 J 0.000026 U 7.45 0.00002 U 0.00098 0.106 0.0013 U 0.00098 0.0072 U 0.0074 0.00075 
Bedrock MW-BS04 GWRI16MWBS04 09-Nov-09 5a-Metals T 0.338 
Bedrock MW-BS04 GWRI16MWBS04 09-Nov-09 5a-Metals D 0.263 

Bedrock MW-BS10 MWRIMWBS10 14-Apr-05 5a-Metals T 25.1 0.00056 U 0.0042 U 0.133 0.0011 0.00021 U 19.7 0.0742 0.0095 0.021 U 22.1 0.0102 10.4 J 0.439 0.000022 UJ 0.0653 0.0462 12.1 0.0017 U 0.00011 U 28.8 0.00037 U 0.0045 0.854 0.0056 0.0056 J 0.0429 0.0686 0.0038 
Bedrock MW-BS10 MWRIMWBS10 28-Oct-05 5a-Metals T 0.589 0.0001 UJ 0.0016 0.0119 0.000026 0.00002 U 14.8 0.00053 J 0.00032 0.0012 U 0.736 0.00035 U 5.8 0.249 0.00006 UJ 0.0172 0.0014 UJ 2.72 0.0009 U 15.6 J 0.00001 U 12.6 0.00002 U 0.00019 0.0232 0.00035 U 0.0285 0.0025 U 0.0058 U 0.00059 
Bedrock MW-BS10 MW-BS10 25-May-06 5a-Metals T 0.0399 
Bedrock MW-BS10 GWRI16MWBS10 28-Aug-07 5a-Metals T 0.0449 
Bedrock MW-BS10 GWRI16MWBS10 16-Sep-08 5a-Metals T 15.7 0.885 0.317 0.0398 
Bedrock MW-BS10 GWRI16MWBS10 06-May-09 5a-Metals T 0.0416 J 0.0003 J
Bedrock MW-BS10 GWRI16MWBS10 10-Nov-09 5a-Metals T 0.233 0.000173 J 0.365 0.016 J 0.0002 U 0.00317 U
Bedrock MW-BS10 GWRI16MWBS10 16-Sep-08 5a-Metals D 14.9 0.0865 J 0.236 
Bedrock MW-BS10 GWRI16MWBS10 10-Nov-09 5a-Metals D 0.001 U 0.000052 U 0.173 0.017 0.0002 U 0.00136 U

Bedrock MW-BS14 GWRIMWBS14 12-Nov-07 5a-Metals T 0.00037 UJ 0.00016 U 12.1 J 0.000004 U 20.4 0.00012 U 0.0002 U 0.00097 U 0.0032 U 0.0061 U 0.00021 U
Bedrock MW-BS14 GWRIMWBS14X 12-Nov-07 5a-Metals T 0.675 0.0019 U 0.0547 0.00002 U 0.0001 U 74.1 0.0051 0.0045 0.0039 1.75 J 16 0.919 0.00003 UJ 0.0059 0.0105 J 0.001 U 21.7 0.0406 0.0039 J
Bedrock MW-BS14 GWRI16MWBS14 22-Apr-08 5a-Metals T 0.0007 U 0.002 U 0.000041 42.6 0.0001 U 0.0118 13.8 0.834 0.0214 0.00041 0.0087 0.0031 0.0144 
Bedrock MW-BS14 GWRI16MWBS14A 22-Apr-08 5a-Metals T 0.0215 J 0.059 0.00002 UJ 0.0017 J 0.093 0.000062 0.000043 U 0.0084 17 0.001 U 0.00001 U 27.8 0.000088 U 0.0021 0.003 0.0007 U
Bedrock MW-BS14 GWRI16MWBS14 18-Sep-08 5a-Metals T 0.0037 
Bedrock MW-BS14 GWRI16MWBS14 05-Nov-09 5a-Metals T 0.0106 0.976 0.00398 J
Bedrock MW-BS14 GWRI16MWBS14 05-Nov-09 5a-Metals D 0.0108 1.04 

Bedrock MW-BS15 GWRI16MWBS15 30-Aug-07 5a-Metals T 24.1 J 0.0061 0.213 0.0012 0.00034 383 0.0076 J 0.0804 0.0138 J 20.1 J 0.0213 J 121 0.0261 0.0444 129 J 0.00012 147 0.0183 J 0.0959 J 0.0552 J 0.0199 0.0065 J 0.096 J 0.0036 J
Bedrock MW-BS15 GWRI16MWBS15A 30-Aug-07 5a-Metals T 0.0002 U 4.13 0.00003 UJ 32.6 0.001 U 0.00011 U
Bedrock MW-BS15 GWRIMWBS15 12-Nov-07 5a-Metals T 0.223 0.00041 UJ 0.0019 U 0.1 0.00002 U 0.0001 U 335 0.003 U 0.0628 0.0037 2.09 J 0.00044 U 99 2.26 0.00003 UJ 0.0481 0.0292 J 33.9 J 0.001 U 12.2 0.00006 132 0.00052 U 0.00044 U 0.0064 0.128 0.018 J 0.0031 U 0.0314 0.00041 U
Bedrock MW-BS15 GWRI16MWBS15 22-Apr-08 5a-Metals T 0.016 
Bedrock MW-BS15 GWRI16MWBS15 18-Sep-08 5a-Metals T 0.0136 
Bedrock MW-BS15 GWRI16MWBS15 06-May-09 5a-Metals T 0.0125 J 0.000089 J
Bedrock MW-BS15 GWRI16MWBS15 05-Nov-09 5a-Metals T 0.568 J 0.0284 
Bedrock MW-BS15 GWRI16MWBS15A 05-Nov-09 5a-Metals T 0.000768 U 0.909 0.000583 U 0.0128 J
Bedrock MW-BS15 GWRI16MWBS15 30-Aug-07 5a-Metals D 0.00028 U 390 4.13 32.9 149 
Bedrock MW-BS15 GWRI16MWBS15A 30-Aug-07 5a-Metals D 20.7 J 0.001 U 0.193 J 0.00089 0.00032 0.0062 0.0863 0.0107 J 17.1 J 0.0173 J 120 0.00003 UJ 0.0249 0.0481 0.001 U 0.000092 J 0.00015 U 0.0152 J 0.0927 J 0.044 J 0.0185 0.0058 0.0855 J 0.0031 
Bedrock MW-BS15 GWRI16MWBS15 05-Nov-09 5a-Metals D 0.0266 0.922 0.0002 U
Bedrock MW-BS15 GWRI16MWBS15A 05-Nov-09 5a-Metals D 0.00183 UJ 0.00002 U

Bedrock MW-BS17 MWRIMWBS17 29-Mar-05 5a-Metals T 0.358 0.00012 U 0.0046 U 0.0347 0.000042 U 0.00002 U 35.1 0.0018 U 0.00057 0.0015 U 0.403 0.00032 U 2.48 0.164 0.000022 U 0.0134 0.0017 U 7.48 0.0016 U 0.000002 U 22.8 J 0.000006 UJ 0.000091 U 0.0059 0.0379 0.0016 0.0093 U 0.0037 U 0.000076 U
Bedrock MW-BS17 MWRIMWBS17 24-Oct-05 5a-Metals T 0.172 J 0.00012 U 0.0018 0.0166 0.00002 U 0.000062 20 0.0004 U 0.00079 0.00086 U 0.34 U 0.00018 U 5.38 0.333 0.00006 U 0.002 U 0.0015 U 2.64 0.0009 U 20.6 0.00001 U 10.6 J 0.00002 U 0.00009 U 0.0103 0.002 U 0.0021 0.004 U 0.0039 U 0.0004 U
Bedrock MW-BS17 GWRI16MWBS17 09-Nov-09 5a-Metals T 0.284 
Bedrock MW-BS17 GWRI16MWBS17 09-Nov-09 5a-Metals D 0.281 

Bedrock MW-BS25 MWRIMWBS25 13-Apr-05 5a-Metals T 0.662 0.00068 U 0.0033 U 4.65 0.000042 U 0.00014 569 0.0038 0.0023 0.0048 U 2.95 0.00074 UJ 0.128 0.0029 U 0.000022 U 0.0028 0.0138 151 0.001 U 0.000051 U 86.6 0.000036 UJ 0.000091 U 0.0092 0.0023 0.00012 J 0.00142 U 0.005 U 0.00013 U
Bedrock MW-BS25 MWRIMWBS25 27-Oct-05 5a-Metals T 0.46 0.0001 UJ 0.0008 U 2.86 0.00002 U 0.000058 520 0.0004 UJ 0.00068 0.0032 U 1.67 0.00068 0.114 U 0.00034 U 0.00006 UJ 0.0027 0.009 UJ 48.9 0.0009 U 2.13 J 0.00001 U 36.9 0.00002 U 0.00009 U 0.0011 U 0.00041 U 0.000049 U 0.001 U 0.0032 U 0.0004 U
Bedrock MW-BS25 GWRI16MWBS25 06-Nov-09 5a-Metals T 0.0279 
Bedrock MW-BS25 GWRI16MWBS25 06-Nov-09 5a-Metals D 0.0131 

Bedrock MW-BS28 MWRIMWBS28 04-Nov-05 5a-Metals T 0.0848 0.0008 U 0.0665 0.00002 U 241 0.0004 UJ 0.0033 J 73.5 J 1.22 0.00006 U 0.0073 0.0194 J 0.0009 U 19 0.00001 U 57.8 0.00002 UJ 0.00009 U 0.0066  0.0082 0.0346 J 0.0011 U 0.0082 0.0004 U
Bedrock MW-BS28 MWRIMWBS28DUP 04-Nov-05 5a-Metals T 0.0001 U 0.000049 0.0023 U 0.808 0.000049 U 16.6 
Bedrock MW-BS28 MW-BS28 23-May-06 5a-Metals T 0.131 0.00049 UJ 0.001 U 0.0429 0.00003 UJ 0.00003 UJ 205 0.0033 0.0028 0.0034 1.02 0.00013 UJ 62.5 1.11 0.00004 U 0.0057 0.0168 16.7 0.0005 U 11.9 0.00002 UJ 60.9 0.0001 U 0.00005 U 0.01 UJ 0.0214 0.0292 0.001 U 0.0096 UJ 0.00011 UJ
Bedrock MW-BS28 GWRI16BS28 28-Aug-07 5a-Metals T 0.0363 
Bedrock MW-BS28 GWRI16MWBS28 23-Apr-08 5a-Metals T 1.31 13.6 0.0331 
Bedrock MW-BS28 GWRI16MWBS28 18-Sep-08 5a-Metals T 161 1.05 1.05 0.0338 
Bedrock MW-BS28 GWRI16MWBS28 05-May-09 5a-Metals T 0.0355 J 0.000253 J
Bedrock MW-BS28 GWRI16MWBS28 06-Nov-09 5a-Metals T 1.23 0.0382 
Bedrock MW-BS28 GWRI16MWBS28 18-Sep-08 5a-Metals D 167 0.625 1.11 

Bedrock MW-BS31 GWRI16MWBS31 29-Aug-07 5a-Metals T 0.111 J 0.0002 U 0.001 U 0.0448 0.00002 U 0.00001 U 116 0.0002 UJ 0.00097 0.0025 J 23.3 J 0.00023 U 42.3 2.16 0.00003 UJ 0.0014 U 0.0037 21.6 0.001 U 18 J 0.000034 U 50 0.00015 U 0.00032 U 0.0063 J 0.0023 J 0.00087 0.001 UJ 0.0049 U 0.00035 U
Bedrock MW-BS31 GWRIMWBS31 13-Nov-07 5a-Metals T 0.101 0.0002 UJ 0.0015 U 0.0549 0.000039 U 0.0001 U 135 0.0002 U 0.00062 0.0024 31.5 J 0.00004 U 47.6 2.28 0.00003 UJ 0.0017 0.0022 J 22.1 J 0.001 U 16.8 0.000025 U 51 0.00005 U 0.0002 U 0.0049 0.0027 0.00078 J 0.0024 U 0.0023 U 0.00023 U
Bedrock MW-BS31 GWRI16MWBS31 17-Sep-08 5a-Metals T 87.5 17.6 1.07 0.00017 UJ
Bedrock MW-BS31 GWRI16MWBS31 05-Nov-09 5a-Metals T 0.687 
Bedrock MW-BS31 GWRI16MWBS31 17-Sep-08 5a-Metals D 84.7 17.8 J 1.04 
Bedrock MW-BS31 GWRI16MWBS31 05-Nov-09 5a-Metals D 0.668 

Overburden MW-S02 MWRIMWS02 29-Mar-05 5a-Metals T 0.0222 U 0.00007 UJ 0.00081 U 0.0303 0.000042 U 0.00013 U 27.7 0.00027 UJ 0.0027 0.855 J 0.0902 U 0.000004 UJ 3.71 0.0549 0.000022 U 0.00062 0.0039 3.22 0.0032 U 0.000012 U 40 0.00046 UJ 0.000091 U 0.0026 U 0.000231 U 0.0309 0.00142 U 0.0123 U 0.00014 U
Overburden MW-S02 MWRIMWS02 31-Oct-05 5a-Metals T 0.0463 0.00023 U 0.0008 U 0.025 0.00002 U 0.00013 20.5 0.0016 0.0022 1.59 0.116 U 0.000051 U 3.51 0.0348 0.00006 U 0.00039 U 0.0033 U 2.1 0.0009 U 16.1 0.00001 U 28.6 0.00013 U 0.00009 U 0.003 U 0.00006 U 0.0263 0.0026 U 0.0123 0.0004 U
Overburden MW-S02 GWRI16MWS02 27-Aug-07 5a-Metals T 0.0093 
Overburden MW-S02 GWRI16MWS02 21-Apr-08 5a-Metals T 0.002 
Overburden MW-S02 GWRI16MWS02 17-Sep-08 5a-Metals T 16 0.12 0.0363 0.0161 J
Overburden MW-S02 GWRI16MWS02 07-May-09 5a-Metals T 0.029 UJ 0.00124 U 14.5 0.116 1.46 0.00484 20.3 0.00146 J 0.000004 UJ 0.00239 UJ
Overburden MW-S02 GWRI16MWS02 10-Nov-09 5a-Metals T 0.0316 
Overburden MW-S02 GWRI16MWS02 17-Sep-08 5a-Metals D 15.6 0.0841 J 0.0359 0.0286 J
Overburden MW-S02 GWRI16MWS02 07-May-09 5a-Metals D 0.0156 U 0.0005 U 12.4 0.0473 U 1.4 0.0038 15.8 0.0009 UJ



Identification of Groundwater Analytical Results Excluded from HHRA
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Comments loc_name Field_Sample_ID mple_date_no_ Group fraction Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium Silica Silver Sodium Thallium Thorium Titanium Tungsten Uranium Uranium-235 Vanadium Zinc Zirconium
Overburden MW-S05 MWRIMWS05 29-Mar-05 5a-Metals T 1.29 0.00007 UJ 0.0017 U 0.0157 J 0.000042 U 0.000023 U 31.5 0.0011 UJ 0.00069 0.006 UJ 1.45 0.00071 UJ 4.99 0.032 0.000025  0.0041 0.0027 4.54 0.0039 U 0.00001 U 9.78 J 0.0001 U 0.00049 0.075 0.0021 0.0266 0.0023 U 0.0053 U 0.00064 U
Overburden MW-S05 MWRIMWS05 02-Nov-05 5a-Metals T 0.0734 0.0001 U 0.0014 0.008 0.00002 U 0.00002 U 24.8 0.0011 0.00019 0.0014 U 0.172 U 0.000037 U 5.64 0.0018 0.00006 U 0.00055 U 0.00089 U 2.55 0.0009 U 16.5 0.00001 U 8.05 0.00002 U 0.00009 U 0.0062 0.00071 U 0.0053 J 0.0025 U 0.0019 U 0.0004 U
Overburden MW-S05 MW-S05 23-May-06 5a-Metals T 22.6 0.346 6.18 2.2 17.2 7.85 0.0022 
Overburden MW-S05 GWRI16MWS05 10-Nov-09 5a-Metals T 0.000533 

Overburden MW-S24 MWRIMWS24 06-Apr-05 5a-Metals T 0.282 0.00007 U 0.00081 U 0.0095 0.000042 U 0.000059 U 18.8 0.0015 U 0.0021 0.0204 U 0.438 0.00024 U 7.95 J 0.0502 0.000022 U 0.78 0.0031 2.55 0.00092 U 0.000007 U 12.4 J 0.00032 J 0.00013 0.0207 0.000231 U 3.71 0.00142 U 0.0051 U 0.000077 U
Overburden MW-S24 MWRIMWS24 31-Oct-05 5a-Metals T 0.0591 0.00018 U 0.0008 U 0.0069 0.00002 U 0.0001 15.9 0.0012 0.0014 0.0162 U 0.134 U 0.00005 U 7.97 0.0322 0.00006 U 0.925 0.0024 U 2.29 0.0009 U 14.6 0.00001 U 13.3 0.00009 U 0.00009 U 0.0046 U 0.00006 U 3.84 0.002 U 0.004 U 0.0004 U
Overburden MW-S24 MW-S24 22-May-06 5a-Metals T 16.2 0.055 6.62 2.29 14.4 11.9 2.88 
Overburden MW-S24 GWRI16MWS24 27-Aug-07 5a-Metals T 3.94 
Overburden MW-S24 GWRI16MWS24 21-Apr-08 5a-Metals T 5.36 
Overburden MW-S24 GWRI16MWS24 16-Sep-08 5a-Metals T 16.1 0.0821 0.0292 4.03 J
Overburden MW-S24 GWRI16MWS24 07-May-09 5a-Metals T 0.00864 UJ 0.00202 U 24.8 0.132 13.8 0.0475 14.3 5.48 J 0.0113 J 0.00177 UJ
Overburden MW-S24 GWRI16MWS24 10-Nov-09 5a-Metals T 3.41 
Overburden MW-S24 GWRI16MWS24 16-Sep-08 5a-Metals D 16.4 0.0741 J 0.03 4.16 J
Overburden MW-S24 GWRI16MWS24 07-May-09 5a-Metals D 0.014 U 0.0005 U 21.6 0.0579 U 12.2 0.0421 12.6 0.0009 UJ

Overburden MW-SD01 MWRIMWSD01 31-Mar-05 5a-Metals T 0.0873 0.001 U 0.00081 U 0.0317 0.000042 U 0.00006 U 21.7 0.00027 UJ 0.0021 0.0118 U 0.178 0.000083 U 4.99 0.0654 0.000022 UJ 0.0021 0.0045 3.69 J 0.00092 U 0.000002 U 19 J 0.000006 UJ 0.000091 U 0.0064 U 0.000231 U 0.00081 0.00142 UJ 0.0038 U 0.000019 U
Overburden MW-SD01 MWRIMWSD01 26-Oct-05 5a-Metals T 0.262 J 0.00095 U 0.0008 U 0.0232 0.000022 0.000046 19.8 0.0025 U 0.0022 0.0095 U 0.447 0.00028 U 5.04 0.0141 0.00006 U 0.0013 U 0.0037 U 2.85 0.0009 U 19.8 0.00001 U 22.6 J 0.00002 U 0.000093 U 0.018 0.00006 U 0.0038 0.0032 U 0.006 0.0004 U
Overburden MW-SD01 GWRI16MWSD01 19-Sep-08 5a-Metals T 20.1 3.35 0.0538 0.0105 
Overburden MW-SD01 GWRI16MWSD01 06-Nov-09 5a-Metals T 0.00565 J
Overburden MW-SD01 GWRI16MWSD01 23-Apr-08 5a-Metals D 0.0053 
Overburden MW-SD01 GWRI16MWSD01 19-Sep-08 5a-Metals D 18.9 0.0599 0.002 

Overburden MW-SD06 MWRIMWSD06 14-Apr-05 5a-Metals T 1.05 0.00007 UJ 0.00081 U 0.0329 0.000046 0.000018 U 22.4 0.0052 U 0.0015 0.0032 U 1.63 0.00052 U 7.98 J 0.0881 0.000022 U 0.0018 0.0034 4.81 0.0023 U 0.000006 U 19.6 0.000044 U 0.00038 U 0.0818 0.00027 0.00083 J 0.0084 U 0.0118 U 0.0002 U
Overburden MW-SD06 MWRIMWSD06 31-Oct-05 5a-Metals T 0.376 0.0001 U 0.0008 U 0.0301 0.00002 U 0.00002 U 21.1 0.0017 0.00054 0.0016 U 0.611 0.00025 U 8.2 0.015 0.00006 U 0.0013 U 0.0017 U 3.74 0.0009 U 0.00001 U 18.7 0.000032 U 0.00017 0.0244 0.00006 U 0.0018 0.0021 U 0.0065 U 0.0008 
Overburden MW-SD06 GWRI16MWSD06 10-Nov-09 5a-Metals T 0.0012 

Till MW-T10 MWRIMWT10 13-Apr-05 5a-Metals T 34.1 0.00057 UJ 0.0321 0.242 0.0016 0.00049 U 15.2 0.089 0.021 0.0749 40.4 0.018 12.4 J 0.596 0.000022 U 0.0182 0.065 12.2 0.00092 U 0.0005 U 16 0.00069 0.0117 1.78 0.0113 0.0067 J 0.072 0.116 0.0094 
Till MW-T10 MWRIMWT10 03-Nov-05 5a-Metals T 0.401 0.0002 U 0.0075 0.0057 0.00002 U 0.00002 U 9.73 0.0027 0.00026 0.0013 U 0.581 0.00023 U 2.74 0.119 0.00006 U 0.0093 0.0013 U 1.69 0.0009 U 0.00001 U 10.4 0.00002 U 0.00021 0.0252 0.00038 U 0.00019 J 0.0017 U 0.0046 U 0.0006 
Till MW-T10 GWRI16MWT10 11-Nov-09 5a-Metals T 2.39 J 0.0128 0.00103 J 0.000945 0.198 0.118 J
Till MW-T10 GWRI16MWT10A 11-Nov-09 5a-Metals T 0.000446 U 0.00422 U
Till MW-T10 GWRI16MWT10 11-Nov-09 5a-Metals D 0.0306 J 0.164 0.00344 J
Till MW-T10 GWRI16MWT10A 11-Nov-09 5a-Metals D 0.0122 0.000063 U 0.000183 J 0.0002 U 0.00115 U

Till MW-T24 MWRIMWT24 11-Apr-05 5a-Metals T 3.19 0.00014 U 0.0027 U 0.05 0.00015 0.00015 59.2 0.0069 0.002 0.0071 3.79 0.0012 J 13.8  0.525 0.000022 U 0.0352 0.0067 8.74 0.0032 U 0.000006 U 52.3 0.00041 U 0.0012 0.199 0.0009 0.0753 J 0.0077 0.0094 0.00099 U
Till MW-T24 MWRIMWT24 28-Oct-05 5a-Metals T 9.17 0.00025 U 0.0031 0.0949 0.00039 0.00016 66.1 0.0209 0.0054 0.0193 10.5 0.0039 14.8 0.465 0.00006 U 0.0433 0.0146 U 12.6 0.0009 U 54 0.000024 49.9 0.00039 U 0.0029 0.584 0.0016 U 0.12 0.0222 0.025 0.0021 
Till MW-T24 GWRI16MWT24 07-May-09 5a-Metals T 0.0262 J 0.000061 J
Till MW-T24 GWRI16MWT24 10-Nov-09 5a-Metals T 0.0874 
Till MW-T24 MWRIMWT24 28-Oct-05 5a-Metals D 0.0085 U 0.0001 UJ 0.00098 0.0307 0.00002 U 0.000084 61.3 0.0004 U 0.00044 0.00088 0.236 0.00002 U 12.6 0.321 0.00006 UJ 0.0414 0.0028 J 10.2 0.0009 U 0.00001 U 48.8 0.00081 U 0.00009 U 0.00088 U 0.00082 U 0.111 J 0.0017 U 0.003 U 0.0004 U

Overburden OW-2 MWRIOW2 13-Apr-05 5a-Metals T 1.1 0.00007 UJ 0.00081 U 0.208 0.00069 0.00044 U 18.4 0.0029 U 0.0011 0.00073 U 0.215 0.00015 U 3.32 J 0.237 0.000022 U 0.0001 U 0.0074 11.5 0.0024 U 0.000015 U 42.7 0.00017 U 0.000091 U 0.0045 U 0.000231 U 0.000071 J 0.005 U 0.0034 U 0.000052 U
Overburden OW-2 MWRIOW2 26-Oct-05 5a-Metals T 0.417 J 0.0001 U 0.0018 0.118 0.00033 0.00038 14.3 0.0004 U 0.0011 0.0011 U 0.257 U 0.00019 U 2.69 0.112 0.00006 U 0.00017 U 0.0053 U 6.24 0.0009 U 0.000026 49.2 J 0.00016 U 0.00009 U 0.0082 0.00021 U 0.000095 0.0015 U 0.0032 U 0.0004 U
Overburden OW-2 GWRI16OW2 09-Nov-09 5a-Metals T 0.00322 U
Overburden OW-2 GWRI16OW2 09-Nov-09 5a-Metals D 0.0022 U

Overburden SW-1 MWRISW1 31-Mar-05 5a-Metals T 0.0092 U 0.0019 0.00081 U 0.0112 0.000042 U 0.000019 U 21.5 0.00027 UJ 0.000072 0.131 0.0553 0.0213 5.85 0.00049 U 0.000022 UJ 0.0025 0.0018 2.11 J 0.00092 U 0.000004 U 14.3 J 0.000006 UJ 0.000091 U 0.00088 U 0.000231 U 0.00016 0.00142 UJ 0.0363 0.000019 U
Overburden SW-1 MWRISW1 03-Nov-05 5a-Metals T 0.002 U 0.0008 U 0.0106 0.00002 U 0.00002 U 19.3 0.000062 U 0.1 U 0.0009 U 0.0017 0.00006 U 0.002 0.00098 U 2.26 0.0009 U 0.00001 U 14.9 0.00002 U 0.00009 U 0.0017 U 0.00006 U 0.00007 UJ 0.001 U 0.0015 
Overburden SW-1 MWRISW1DUP 03-Nov-05 5a-Metals T 0.001 U 0.0015 0.0639 5.35 0.012 
Overburden SW-1 GWRI16SW1 10-Nov-09 5a-Metals T 0.00465 
Overburden SW-1 GWRI16SW1 10-Nov-09 5a-Metals D 0.000168 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI01007000  
11/15/2004     

0-1 ft

SBRI01008000  
12/3/2004      

0-2 ft

SBRI01009000  
11/3/2004      

0-2 ft

SBRI01010000  
10/27/2004     

0-2 ft

SBRI01010000R  
7/16/2007       

0-1 ft

SBRI01011000  
10/26/2004     

0-2 ft

SBRI01012000  
10/25/2004     

0-0.5 ft

SBRI01013000  
11/5/2004      

0-1 ft

SBRI01014000  
11/8/2004      

0-1 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI01007000  
11/15/2004     

0-1 ft

SBRI01008000  
12/3/2004      

0-2 ft

SBRI01009000  
11/3/2004      

0-2 ft

SBRI01010000  
10/27/2004     

0-2 ft

SBRI01010000R  
7/16/2007       

0-1 ft

SBRI01011000  
10/26/2004     

0-2 ft

SBRI01012000  
10/25/2004     

0-0.5 ft

SBRI01013000  
11/5/2004      

0-1 ft

SBRI01014000  
11/8/2004      

0-1 ft
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI01007000  
11/15/2004     

0-1 ft

SBRI01008000  
12/3/2004      

0-2 ft

SBRI01009000  
11/3/2004      

0-2 ft

SBRI01010000  
10/27/2004     

0-2 ft

SBRI01010000R  
7/16/2007       

0-1 ft

SBRI01011000  
10/26/2004     

0-2 ft

SBRI01012000  
10/25/2004     

0-0.5 ft

SBRI01013000  
11/5/2004      

0-1 ft

SBRI01014000  
11/8/2004      

0-1 ft
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI01007000  
11/15/2004     

0-1 ft

SBRI01008000  
12/3/2004      

0-2 ft

SBRI01009000  
11/3/2004      

0-2 ft

SBRI01010000  
10/27/2004     

0-2 ft

SBRI01010000R  
7/16/2007       

0-1 ft

SBRI01011000  
10/26/2004     

0-2 ft

SBRI01012000  
10/25/2004     

0-0.5 ft

SBRI01013000  
11/5/2004      

0-1 ft

SBRI01014000  
11/8/2004      

0-1 ft
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum 8270 J 8800 8320 12800 3440 6000 10800 10900 
Antimony 0.1 UJ 0.042 U 0.073 UJ 0.044 U 0.0232 UJ 0.0231 U 0.039 UJ 0.064 UJ
Arsenic 5.4 J 4.8 5.7 10.3 2 4.5 J 11.1 J 10 
Barium 37.7 J 113 29 39.5 9.8 19.5 J 40.6 31.4 
Beryllium 0.96 J 0.68 0.45 0.83 0.16 0.25 0.72 0.53 
Cadmium 0.15 0.17 0.086 0.29 0.055 0.039 0.13 0.11 
Calcium 1310 J 3210 583 J 6590 913 580 2440 1370 
Chromium 12.9 J 20.5 13.1 84.5 9.4 11.4 23.8 24 J
Cobalt 3.7 J 5.9 2.8 8.7 2.1 2.9 J 6.4 6 J
Copper 23.3 U 65.3 U R 61.9 U 45 9.2 U 135 J 30.4 J
Iron 10000 14300 10500 21500 6000 6240 J 14400 11500 
Lead 22.5 10.9 9.3 35.6 2.5 4.7 8.4 10.5 J
Magnesium 2640 4160 2230 9660 1470 2400 5270 4170 
Manganese 124 153 91.2 429 66.4 66.7 J 193 176 J
Mercury 0.034 J 0.019 0.027 J 0.025 0.016 0.0056 U 0.013 0.012 
Molybdenum 0.99 0.76 0.85 1.7 0.7 0.24 U 1.1 0.53 J
Nickel 10.1 J 14.4 7.7 J 41.5 7.5 7.4 18.7 J 17.2 J
Potassium 1530 1530 1440 J 3630 786 1210 2020 1820 
Selenium 1.3 U 2.2 U 0.72 U 0.93 U 1.2 U 0.62 U 1.2 U 1.6 U
Silver 0.053 U 0.046 U 0.056 U 0.13 U 0.025 U 0.021 U 0.098 U 0.059 U
Sodium 71.1 UJ 117 U 48.8 U 147 U 30.5 U 58.6 UJ 111 88.5 UJ
Thallium 0.1 U 0.088 U 0.12 U 0.43 0.097 UJ 0.09 UJ 0.16 0.16 J
Thorium 3.2 5 6.5 9.3 4.1 5.6 5.4 J 5.9 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI01007000  
11/15/2004     

0-1 ft

SBRI01008000  
12/3/2004      

0-2 ft

SBRI01009000  
11/3/2004      

0-2 ft

SBRI01010000  
10/27/2004     

0-2 ft

SBRI01010000R  
7/16/2007       

0-1 ft

SBRI01011000  
10/26/2004     

0-2 ft

SBRI01012000  
10/25/2004     

0-0.5 ft

SBRI01013000  
11/5/2004      

0-1 ft

SBRI01014000  
11/8/2004      

0-1 ft
Titanium 481 J 483 465 834 195 385 699 535 
Tungsten 1.2 0.63 U 0.34 0.62 0.088 U 0.13 U 0.31 0.15 J
Uranium 22.1 42.2 21.4 14 31.7 3.5 73.9 14.4 
Vanadium 16.2 J 22.2 16.7 J 37.3 7.2 12 26.7 19.2 
Zinc 40 J 50.4 U 29 U 45.6 U 12.1 UJ 14.1 UJ 33.8 31.1 
Zirconium 2 J 4.3 1.9 J 12.7 2.2 1.4 4.7 3 J
Corrosivity (s.u.)
Nitrate as N 3.33 5.53 0.359 U 0.977 J 0.336 UJ 0.349 UJ R 1.04 UJ
Percent Moisture (%) 14.9758454 8.67768595 10.2272727 5.17928287 5.39568345 4.94350282 7.3935773 6.13931523 
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI01015000  
11/17/2004     

0-1 ft

SBRI01015000
MSD          

11/17/2004     
0-1 ft

SBRI01016000  
11/11/2004     

0-1 ft

SBRI01017000  
11/11/2004     

0-1 ft

SBRI01019000  
11/11/2004     

0-1 ft

SBRI01020000  
11/17/2004     

0-1 ft

SBRI01021000  
11/17/2004     

0-1 ft

SBRI01022000  
11/11/2004     

0-1 ft

TPRI01001010  
11/11/2004     

0-1 ft

0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U

0.000918 UJ 0.00106 U
0.000918 U 0.00106 U

0.000918 UJ 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U

0.000918 UJ 0.00106 U
0.000918 UJ 0.00106 U
0.000918 UJ 0.00106 U

0.00459 UJ 0.00529 U
0.00459 UJ 0.00529 U
0.00459 U 0.0068 
0.00459 U 0.0857 

0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.00459 UJ 0.00529 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 UJ
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U

0.00459 U 0.00529 U
0.000918 U 0.00106 U

0.000918 UJ 0.00106 U
0.000918 UJ 0.00106 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 6 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI01015000  
11/17/2004     

0-1 ft

SBRI01015000
MSD          

11/17/2004     
0-1 ft

SBRI01016000  
11/11/2004     

0-1 ft

SBRI01017000  
11/11/2004     

0-1 ft

SBRI01019000  
11/11/2004     

0-1 ft

SBRI01020000  
11/17/2004     

0-1 ft

SBRI01021000  
11/17/2004     

0-1 ft

SBRI01022000  
11/11/2004     

0-1 ft

TPRI01001010  
11/11/2004     

0-1 ft
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U
0.000918 U 0.00106 U

0.000918 UJ 0.00106 U
 R 0.00529 UJ

0.000918 U 0.00106 U
0.00184 U 0.00212 U

0.000918 U 0.00106 U

0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.734 U 0.751 U
0.367 U 0.375 U
0.367 U 0.375 U

0.0367 U 0.0375 U
0.367 U 0.375 U

0.0367 U 0.0375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U

0.0367 U 0.0375 U
0.0367 U 0.0375 U
0.0367 U 0.0375 U
0.0367 U 0.0375 U
0.0367 U 0.0375 U
0.0367 U 0.0375 U
0.0367 U 0.0375 U
0.0367 U 0.0375 U

0.734 U 0.751 UJ
0.367 U 0.375 U
0.367 U 0.375 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI01015000  
11/17/2004     

0-1 ft

SBRI01015000
MSD          

11/17/2004     
0-1 ft

SBRI01016000  
11/11/2004     

0-1 ft

SBRI01017000  
11/11/2004     

0-1 ft

SBRI01019000  
11/11/2004     

0-1 ft

SBRI01020000  
11/17/2004     

0-1 ft

SBRI01021000  
11/17/2004     

0-1 ft

SBRI01022000  
11/11/2004     

0-1 ft

TPRI01001010  
11/11/2004     

0-1 ft
0.184 U 0.0422 
0.367 U 0.375 U
0.367 U 0.375 U

0.0367 U 0.0375 U
0.0367 U 0.0375 U

0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U

0.0367 U 0.0375 U
0.0367 U 0.0375 U

0.367 U 0.375 U
0.367 U 0.375 U

0.367 UJ 0.375 U
0.367 UJ 0.375 U
0.0367 U 0.0375 U

0.367 U 0.375 U

0.0367 U 0.0375 U
0.367 U 0.375 U
0.367 U 0.375 U
0.367 U 0.375 U

0.0367 U 0.0375 U
0.367 U 0.375 U

0.0367 U 0.0375 U

0.0184 UJ 0.0188 U
0.0184 UJ 0.0188 U
0.0184 UJ 0.0188 U

0.00184 UJ 0.00188 U
0.00184 UJ 0.00188 U
0.00184 UJ 0.00188 U
0.00184 UJ 0.00188 U

0.000918 UJ 0.000939 U
0.00184 UJ 0.00188 U
0.00184 UJ 0.00188 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI01015000  
11/17/2004     

0-1 ft

SBRI01015000
MSD          

11/17/2004     
0-1 ft

SBRI01016000  
11/11/2004     

0-1 ft

SBRI01017000  
11/11/2004     

0-1 ft

SBRI01019000  
11/11/2004     

0-1 ft

SBRI01020000  
11/17/2004     

0-1 ft

SBRI01021000  
11/17/2004     

0-1 ft

SBRI01022000  
11/11/2004     

0-1 ft

TPRI01001010  
11/11/2004     

0-1 ft
0.00369 UJ 0.00194 U

0.0184 UJ 0.0188 U
0.00184 UJ 0.00188 U

0.0184 UJ 0.0188 U
0.0184 UJ 0.0188 U

0.00316 UJ 0.00188 U

0.00367 UJ
0.00367 U
0.00367 U
0.00367 U
0.00367 U

0.0811 
0.0153 J

7400 J 4220 J 12300 11700 J 8650 9590 J 10500 J 7610 
0.083 UJ 0.024 UJ 0.0231 UJ 0.058 UJ 0.052 U 0.14 UJ 0.13 UJ 0.0242 UJ

5.2 J 3.9 J 1.9 2.4 J 5 6.6 J 11.2 J 4.2 
22.1 J 21.3 J 85.4 62.9 J 25.9 25.7 J 32.6 J 47.3 
0.38 J 0.17 J 0.25 0.37 J 0.74 1.2 J 0.97 J 0.45 
0.058 0.046 0.14 0.16 0.18 0.16 0.14 0.054 
763 J 686 J 8980 J 8840 J 2710 977 J 1180 J 588 J
11.3 J 8.7 J 28.3 J 20.4 J 14.1 19.2 J 24 J 13.9 J

3 J 1.6 J 16.2 13.2 J 3.3 4.4 J 5.2 J 2.8 
24.9 6 U 83.8 74.5 26.5 U 28.9 110 31.4 

6940 5830 25800 22000 8720 11400 12100 11200 
7.5 2.5 4.6 6.8 15.9 12 14.7 3.8 

1880 1470 8540 7110 1980 3380 4130 2730 
85.3 62.3 336 248 97.7 135 165 102 

0.015 J 0.00179 U 0.00188 U 0.0055 J 0.018 U 0.042 0.025 J 0.004 
0.53 0.21 U 2.8 J 1.1 0.99 2.6 0.92 0.6 J
7.8 J 4.6 J 26.1 J 21.5 J 9.4 14.3 18.3 J 6.8 J
1000 1100 4360 J 3360 1100 1220 1580 2590 J
1.7 U 0.306 U 0.82 U 1.3 U 1.5 U 0.79 U 1.4 U 0.8 

0.069 U 0.011 U 0.054 U 0.058 U 0.075 U 0.065 U 0.15 U 0.073 
66.8 UJ 54.4 UJ 342 289 J 65.5 U 46.2 UJ 84.5 UJ 207 
0.12 U 0.093 U 0.16 J 0.16 U 0.11 U 0.1 U 0.15 U 0.15 J

5.3 4.6 3.4 J 4.6 4.7 3.9 6.8 5.7 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI01015000  
11/17/2004     

0-1 ft

SBRI01015000
MSD          

11/17/2004     
0-1 ft

SBRI01016000  
11/11/2004     

0-1 ft

SBRI01017000  
11/11/2004     

0-1 ft

SBRI01019000  
11/11/2004     

0-1 ft

SBRI01020000  
11/17/2004     

0-1 ft

SBRI01021000  
11/17/2004     

0-1 ft

SBRI01022000  
11/11/2004     

0-1 ft

TPRI01001010  
11/11/2004     

0-1 ft
407 J 310 J 1070 1130 J 375 394 J 568 J 509 

0.19 U 0.11 U 0.16 J 0.23 U 1.5 2.3 UJ 0.36 0.14 J
10.7 1.1 1.1 2.5 46.6 13.3 J 46.4 11.7 

11.8 J 9.2 J 52.9 J 41.1 J 15.6 17.2 J 19.2 J 18.6 J
20.7 U 9.8 U 53.6 J 54.1 J 37.6 U 34.2 J 31.3 J 17.5 J

1.3 J 1.3 J 2.2 3.1 J 1.5 4.8 J 3.5 J 1.8 

1.06 U 1.13 0.985 UJ 1.05 UJ 2.63 2.29 1.05 
9.351362 2.54237288 5.14851485 8.30737279 7.04845815 11.778291 7.28269381 11.2149533 

18.7 U
8.8 U
6.6 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI02005000  
10/17/2005     

0-1 ft

SBRI02006000  
10/17/2005     

0-1 ft

SBRI02007000  
10/17/2005     

0-1 ft

SBRI02008000  
10/17/2005     

0-1 ft

SBRI02008000
DUP          

10/17/2005     
0-1 ft

SBRI02009018  
9/27/2007      

- ft

SBRI03003000  
5/4/2005       
0.5-2 ft

SBRI03004000  
5/4/2005       
0.5-2 ft

SBRI03005000  
5/4/2005       
0.5-2 ft

0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ

0.0044 U 0.006 U 0.0045 U 0.0043 U 0.00438 U 0.00461 U 0.00709 U
0.0044 U 0.006 U 0.0045 U 0.0043 U 0.00438 U 0.00461 U 0.00709 UJ
0.0044 U 0.006 U 0.0045 U 0.0043 U 0.00438 U 0.00461 U 0.00709 UJ
0.0078 U 0.006 U 0.0045 U 0.0375 UJ 0.0047 U 0.0417 UJ 0.00709 U

0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U

0.0044 U 0.006 U 0.0045 U 0.0043 U 0.00438 U 0.00461 U 0.00709 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 UJ 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U

0.0044 U 0.006 U 0.0045 U 0.0043 U 0.00438 U 0.00461 U 0.00709 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00082 J 0.0012 U 0.0009 U 0.00085 U 0.00093 0.003 J 0.0123 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI02005000  
10/17/2005     

0-1 ft

SBRI02006000  
10/17/2005     

0-1 ft

SBRI02007000  
10/17/2005     

0-1 ft

SBRI02008000  
10/17/2005     

0-1 ft

SBRI02008000
DUP          

10/17/2005     
0-1 ft

SBRI02009018  
9/27/2007      

- ft

SBRI03003000  
5/4/2005       
0.5-2 ft

SBRI03004000  
5/4/2005       
0.5-2 ft

SBRI03005000  
5/4/2005       
0.5-2 ft

0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.00037 J 0.000922 U 0.00142 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 UJ 0.00142 U

0.0044 U 0.006 U 0.0045 U 0.0043 UJ 0.00438 U 0.00461 U 0.00709 U
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 U

0.0018 U 0.0024 U 0.0018 U 0.0017 U 0.00175 U 0.00184 U 0.00284 UJ
0.00088 U 0.0012 U 0.0009 U 0.00085 U 0.000876 U 0.000922 U 0.00142 UJ

0.362 U 0.369 U 0.359 U
0.375 UJ 0.367 UJ 0.372 UJ 0.362 U 0.384 U 0.428 U 0.368 U

0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.724 U 0.737 U 0.719 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U

0.0362 U 0.0369 U 0.0359 U
0.362 U 0.369 U 0.359 U

0.0362 U 0.0369 U 0.0359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U

0.0362 U 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U
0.0125 J 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U

0.724 U 0.737 U 0.719 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI02005000  
10/17/2005     

0-1 ft

SBRI02006000  
10/17/2005     

0-1 ft

SBRI02007000  
10/17/2005     

0-1 ft

SBRI02008000  
10/17/2005     

0-1 ft

SBRI02008000
DUP          

10/17/2005     
0-1 ft

SBRI02009018  
9/27/2007      

- ft

SBRI03003000  
5/4/2005       
0.5-2 ft

SBRI03004000  
5/4/2005       
0.5-2 ft

SBRI03005000  
5/4/2005       
0.5-2 ft

0.362 U 0.0751 J 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U

0.0362 U 0.0369 U 0.0359 U
0.0362 U 0.0369 U 0.0359 U

0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.0688 0.046 0.0359 U

0.0362 U 0.0369 U 0.0359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U

0.0362 U 0.0369 U 0.0359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U

0.0362 U 0.0369 U 0.0359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.362 U 0.369 U 0.359 U
0.0536 0.0212 J 0.0359 U

0.362 U 0.369 U 0.359 U
0.0649 0.0368 J 0.0359 U

0.145 U 0.0737 U 0.018 U
0.145 U 0.0737 U 0.0492 U
0.145 U 0.0737 U 0.018 U

0.0145 U 0.00737 U 0.0018 U
0.0145 U 0.00737 U 0.0018 U
0.0244 U 0.0115 U 0.0018 U
0.0145 U 0.00737 U 0.0018 U
0.0157 U 0.0053 U 0.000899 U
0.0316 J 0.0162 J 0.0018 U
0.0145 U 0.00737 U 0.0018 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI02005000  
10/17/2005     

0-1 ft

SBRI02006000  
10/17/2005     

0-1 ft

SBRI02007000  
10/17/2005     

0-1 ft

SBRI02008000  
10/17/2005     

0-1 ft

SBRI02008000
DUP          

10/17/2005     
0-1 ft

SBRI02009018  
9/27/2007      

- ft

SBRI03003000  
5/4/2005       
0.5-2 ft

SBRI03004000  
5/4/2005       
0.5-2 ft

SBRI03005000  
5/4/2005       
0.5-2 ft

0.0524 0.0254 0.0018 U
0.145 U 0.0737 U 0.018 U

0.0145 U 0.0101 U 0.0018 U
0.145 U 0.0737 U 0.018 U

0.0448 J 0.0176 J 0.018 U
0.0454 0.0222 0.0018 U

0.375 U 0.367 U 0.372 U 0.181 U 0.00341 U 0.0181 U 0.184 U 0.00359 U
0.375 U 0.367 U 0.372 U 0.181 U 0.00341 U 0.0181 U 0.184 U 0.00359 U
0.375 U 0.367 U 0.372 U 0.181 U 0.00341 U 0.0181 U 0.184 U 0.00359 U
0.375 U 0.367 U 0.372 U 0.181 U 0.00341 U 0.0181 U 0.184 U 0.00359 U
0.375 U 0.367 U 0.372 U 0.181 U 0.00341 U 0.0181 U 0.184 U 0.00359 U

7.45 8.19 5.41 4.24 0.00341 U 0.228 1.63 0.00359 U
0.807 J 1.33 0.647 J 0.577 J 0.00341 U 0.0329 0.339 0.00359 U

7690 J 7280 J 9030 J 7130 J 8820 8410 11300 
0.21 UJ 0.14 UJ 0.16 UJ 0.14 UJ 0.045 UJ 0.052 UJ 0.0215 UJ

13.2 J 10.7 J 9.3 J 8.9 J 5 6.1 5.9 
24.6 J 25.3 J 23.2 J 24.1 J 32.1 25.7 25.3 

2.1 J 1.4 J 1.2 J 1.1 J 3.4 4.1 0.43 
0.36 0.21  0.27 0.21 0.2 0.13 0.057 

1020 J 648 J 779 J 783 J 710 J 591 J 417 J
12.8 J 14.2 J 16.2 J 14.4 J 17 15.6 13.3 

5 3.7 4.8 3.3 3.7 3.2 3.6 
360  248  325  174  28.2 J 76.3 J 7.1 U

8770 J 7890 J 9640 J 7840 J 8950 J 7770 J 9280 J
47 J 35.1 J 46.9 J 32.5 J 10.8 J 19.3 J 6.2 J

1800  2170  2170  2240  2120 1900 2200 
254 J 154 J 156 J 122 J 105 J 82.3 J 79.5 J
0.16 0.057 0.035 0.056 0.59 0.44 0.016 

1.1 1.4 1.1 2.5 2.1 1.5 0.48 
12.6 J 11.3 J 10.2 J 11 J 10.8 10 9.4 
1050  1120  959  954  1180 1010 905 
1.8 J 2.3 J 1.9 J 1.3 J 0.39 U 0.44 U 0.39 U
0.45 0.3 0.3 0.19  0.62 U 0.73 U 0.034 U
70.4 75.7 67.8 96.2 69.6 60.9 64.9 

0.18 U 0.11 U 0.11 U 0.097 U 0.14 U 0.12 U 0.11 U
6.9 3.4 4.2 3.6 4.9 4.6 5.2 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI02005000  
10/17/2005     

0-1 ft

SBRI02006000  
10/17/2005     

0-1 ft

SBRI02007000  
10/17/2005     

0-1 ft

SBRI02008000  
10/17/2005     

0-1 ft

SBRI02008000
DUP          

10/17/2005     
0-1 ft

SBRI02009018  
9/27/2007      

- ft

SBRI03003000  
5/4/2005       
0.5-2 ft

SBRI03004000  
5/4/2005       
0.5-2 ft

SBRI03005000  
5/4/2005       
0.5-2 ft

373 375 453 361 516 421 499 
1.1 J 0.6 J 0.47 J 0.7 J 1 J 1.6 J 0.15 UJ

37.2 J 30.6 J 27.3 J 32.9 J 13.2 20.5 1.3 
12.7 12.1 16.6 12.3 16.7 15.7 17.8 
41.2  36.1  32  28  22.9 21.4 16.2 
3.9 J 1.6 J 3 J 2.1 J 5.1 J 3.4 J 2.6 J

7.97 9.6 7.27 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI03006000  
5/3/2005       
0.5-2 ft

SBRI03007000  
5/3/2005       
0.5-2 ft

SBRI03008000  
5/3/2005       
0.5-2 ft

SBRI03009000  
5/2/2005       
0.5-2 ft

SBRI03010000  
5/2/2005       
0.5-2 ft

SBRI03011000  
5/2/2005       
0.5-2 ft

SBRI03012000  
5/2/2005       
0.5-2 ft

SBRI03013000  
5/3/2005       
0.5-2 ft

SBRI03014000  
5/3/2005       
0.5-2 ft

0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.00432 U 0.0044 U 0.00458 U 0.00488 U 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U
0.00432 U 0.0044 U 0.00458 U 0.00488 U 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U
0.00432 U 0.0044 U 0.00458 U 0.00488 U 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U

0.0043 U 0.0051 U 0.0132 UJ 0.0029 J 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.00432 U 0.0044 U 0.00458 U 0.00488 U 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 UJ 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.00432 U 0.036 0.00458 U 0.00488 U 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.0031 0.0046 0.0265 J 0.0011 0.002 0.0131 0.0096 0.0042 0.00055 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI03006000  
5/3/2005       
0.5-2 ft

SBRI03007000  
5/3/2005       
0.5-2 ft

SBRI03008000  
5/3/2005       
0.5-2 ft

SBRI03009000  
5/2/2005       
0.5-2 ft

SBRI03010000  
5/2/2005       
0.5-2 ft

SBRI03011000  
5/2/2005       
0.5-2 ft

SBRI03012000  
5/2/2005       
0.5-2 ft

SBRI03013000  
5/3/2005       
0.5-2 ft

SBRI03014000  
5/3/2005       
0.5-2 ft

0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.00084 J 0.00046 J 0.001 J 0.00028 J 0.00065 J 0.0049 0.00058 J 0.01 0.00081 J
0.000864 U 0.00088 U 0.000916 UJ 0.000976 UJ 0.000792 UJ 0.001 UJ 0.00084 UJ 0.000915 UJ 0.00106 UJ

0.00432 U 0.0044 U 0.00458 U 0.00488 U 0.00396 U 0.00501 U 0.0042 U 0.00457 U 0.00532 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.00173 U 0.00176 U 0.00183 U 0.00195 U 0.00158 U 0.00201 U 0.00168 U 0.00183 U 0.00213 U
0.000864 U 0.00088 U 0.000916 U 0.000976 U 0.000792 U 0.001 U 0.00084 U 0.000915 U 0.00106 U

0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.423 U 0.351 U 0.359 U 0.341 U 0.353 U 0.419 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.714 U 0.704 U 0.721 U 0.703 U 0.718 U 0.682 U 0.706 U 0.732 U 0.738 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U

0.0357 U 0.0352 U 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.0369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U

0.0357 U 0.0352 U 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.02 J
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U

0.0357 U 0.0138 J 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.197 
0.0357 U 0.0352 U 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.0369 U
0.0136 J 0.03 J 0.0081 J 0.0351 U 0.0099 J 0.0341 U 0.0353 U 0.0366 U 0.45 
0.0357 U 0.0894 0.0477 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 1.07 
0.0357 U 0.0945 0.036 U 0.0351 UJ 0.0328 J 0.0341 UJ 0.0353 UJ 0.0366 UJ 0.98 J
0.0357 U 0.121 0.036 U 0.0351 U 0.0642 0.0341 U 0.0353 U 0.0366 U 1.3 
0.0357 U 0.0352 U 0.036 U R R R R R 0.542 J
0.0357 U 0.0595 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.502 

0.714 U 0.704 U 0.645 J 0.624 J 0.718 U 0.682 U 0.706 U 0.753 0.676 J
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI03006000  
5/3/2005       
0.5-2 ft

SBRI03007000  
5/3/2005       
0.5-2 ft

SBRI03008000  
5/3/2005       
0.5-2 ft

SBRI03009000  
5/2/2005       
0.5-2 ft

SBRI03010000  
5/2/2005       
0.5-2 ft

SBRI03011000  
5/2/2005       
0.5-2 ft

SBRI03012000  
5/2/2005       
0.5-2 ft

SBRI03013000  
5/3/2005       
0.5-2 ft

SBRI03014000  
5/3/2005       
0.5-2 ft

0.357 U 0.0836 J 0.0795 J 0.15 J 0.0857 J 0.13 J 0.353 U 0.366 U 0.208 J
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.205 J

0.0357 U 0.113 0.0515 0.0351 U 0.0431 0.0341 U 0.0353 U 0.0366 U 1 
0.0357 U 0.0352 U 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.0369 U

0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.0875 J
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.0832 0.234 0.0816 0.0351 U 0.0803 0.0239 J 0.0353 U 0.0538 2.2 

0.0357 U 0.0178 J 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.221 
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U

0.0357 U 0.0352 U 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.478 
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U

0.0357 U 0.0111 J 0.036 U 0.0351 U 0.0359 U 0.0341 U 0.0353 U 0.0366 U 0.0552 
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.366 U 0.369 U
0.0572 0.206 0.041 0.0351 U 0.0512 0.0167 J 0.0353 U 0.0316 J 1.73 

0.357 U 0.352 U 0.36 U 0.351 U 0.359 U 0.341 U 0.353 U 0.0841 J 0.369 U
0.0682 0.247 0.0826 0.0351 U 0.062 0.0179 J 0.0353 U 0.051 1.93 

0.0714 U 0.0704 U 0.018 U 0.0176 U 0.018 U 0.017 U 0.0176 U 0.0183 U 0.184 U
0.0714 U 0.0704 U 0.0881 U 0.0176 U 0.0477 U 0.017 U 0.0176 U 0.129 U 0.184 U
0.0714 U 0.0704 U 0.018 U 0.0176 U 0.0124 J 0.0378 0.0176 U 0.0183 U 0.416 

0.00714 U 0.0226 J 0.0018 U 0.00176 U 0.046 J 0.0749 0.00176 U 0.00183 U 0.914 
0.00714 U 0.0171 0.0191 0.00485 U 0.0352 0.0547 0.00176 U 0.0175 0.698 
0.00714 U 0.0178  0.0324 U 0.00176 U 0.0018 U 0.0615 0.00176 U 0.00183 U 0.769 

0.0497 U 0.00704 U 0.0216 U 0.00176 U 0.0252 U 0.0303 0.00176 U 0.0136 0.389 
0.00357 U 0.0103  0.0158 U 0.00304 U 0.000898 U 0.0269 0.000882 U 0.011 U 0.321 

0.0272 J 0.0192 J 0.0217 0.00614 J 0.0323 0.0508 0.00176 U 0.0192 0.584 
0.00714 U 0.00704 U 0.00384 U 0.00176 U 0.00474 U 0.0017 U 0.00176 U 0.00183 U 0.0184 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI03006000  
5/3/2005       
0.5-2 ft

SBRI03007000  
5/3/2005       
0.5-2 ft

SBRI03008000  
5/3/2005       
0.5-2 ft

SBRI03009000  
5/2/2005       
0.5-2 ft

SBRI03010000  
5/2/2005       
0.5-2 ft

SBRI03011000  
5/2/2005       
0.5-2 ft

SBRI03012000  
5/2/2005       
0.5-2 ft

SBRI03013000  
5/3/2005       
0.5-2 ft

SBRI03014000  
5/3/2005       
0.5-2 ft

0.0352 0.0316 0.0364 0.00789 0.0765 0.15 0.00176 U 0.0286 1.55 
0.0714 U 0.0704 U 0.018 U 0.0176 U 0.0109 J 0.02 J 0.0176 U 0.0183 U 0.23 J

0.142 U 0.0102  0.0158 U 0.00257 U 0.0018 U 0.0017 U 0.00176 U 0.0112 U 0.0184 U
0.0714 U 0.0704 U 0.018 U 0.0176 U 0.018 U 0.017 U 0.0176 U 0.0183 U 0.184 U

0.019 J 0.0169 J 0.0234 J 0.00401 J 0.072 0.149 0.0176 U 0.0277 J 1.38 
0.0305 J 0.028 0.032 0.00718 0.0668  0.127 0.00176 U 0.032 1.27 

0.0714 U 0.0352 U 0.036 U 0.00351 U 0.359 U 0.00341 U 0.00353 U 0.0732 U 0.0369 U
0.0714 U 0.0352 U 0.036 U 0.00351 U 0.359 U 0.00341 U 0.00353 U 0.0732 U 0.0369 U
0.0714 U 0.0352 U 0.036 U 0.00351 U 0.359 U 0.00341 U 0.00353 U 0.0732 U 0.0369 U
0.0714 U 0.0352 U 0.036 U 0.00351 U 0.359 U 0.00341 U 0.00353 U 0.0732 U 0.0369 U
0.0714 U 0.0352 U 0.036 U 0.00351 U 0.359 U 0.00341 U 0.00353 U 0.0732 U 0.0369 U

1.64 0.318 0.66 0.0169 4.46 0.044 0.00353 U 0.836 0.197 J
0.202 0.0604 0.0932 0.00351 U 0.359 U 0.043 0.00353 UJ 0.0732 U 0.0369 U

8130 8070 8080 6820 6520 4550 11100 7010 8100 
0.093 UJ 0.048 UJ 0.077 UJ 0.056 UJ 0.068 UJ 0.063 UJ 0.038 UJ 0.086 UJ 0.21 UJ

5 5.4 6.2 5.1 J 4.9 J 4.7 J 5.7 J 6.2 J 6.3 J
38.8 31.8 40.9 20.5 25 163 18.4 26.9 29.1 

6.5 4.8 16.9 0.51 3.7 6.3 0.42 0.86 0.77 
0.59 0.37 0.83 0.065 0.45 0.16 0.077 0.14 0.11 

992 J 942 J 843 J 566 J 1260 J 894 J 302 J 3270 J 2770 J
24.3 15 14.5 16.2 J 12 J 12.2 J 16.7 J 27.6 J 15.9 J

4.5 3.8 4.1 2.8 3.4 3.3 3.9 4.4 4 
35.1 J 21.4 J 43.9 J 11.7 UJ 21.5 UJ 21.7 UJ 9.8 UJ 17.7 UJ 19.3 UJ

9230 J 8470 J 8480 J 7540 J 7090 J 7310 J 9620 J 7210 J 11100 J
24.9 J 16.9 J 22 J 7 J 24.4 J 8.8 J 5.8 J 16 J 23.8 J
3240 2410 2270 2450 2040 2250 2620 2160 2410 
130 J 110 J 92 J 79.2  109  213  82.9  125  106 

1.2 0.31 0.37 0.13 J 0.43 J 0.14 J 0.0073 J 0.22 J 0.29 J
5.2 2.5 4.2 0.37 6.4 3.3 0.43 20.3 1.7 

15.5 12.2 12.5 9 J 11.7 J 11.5 J 10.3 J 9.8 J 14.6 J
1690 1540 1190 1150 998 1220 1150 1020 1090 

0.97 U 0.54 U 0.43 U 0.77 U 1.1 U 0.75 U 0.93 U 1 U 0.86 U
0.17 U 0.12 U 0.26 U 0.04 U 0.098 U 0.15 U 0.027 U 0.057 U 0.06 U

84.9 92 75.2 69.7 74.1 72.6 52 63.2 57.2 
0.14 U 0.12 U 0.12 U 0.11 U 0.099 U 0.11 U 0.12 U 0.1 U 0.11 U

5.6 4.7 6.4 5.4 5 4.9 5.3 4.9 4.3 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI03006000  
5/3/2005       
0.5-2 ft

SBRI03007000  
5/3/2005       
0.5-2 ft

SBRI03008000  
5/3/2005       
0.5-2 ft

SBRI03009000  
5/2/2005       
0.5-2 ft

SBRI03010000  
5/2/2005       
0.5-2 ft

SBRI03011000  
5/2/2005       
0.5-2 ft

SBRI03012000  
5/2/2005       
0.5-2 ft

SBRI03013000  
5/3/2005       
0.5-2 ft

SBRI03014000  
5/3/2005       
0.5-2 ft

526 485 490 368 321 284 558 340 437 
0.91 J 1.3 J 2.4 J 0.15 U 0.99 1.3 0.13 U 17.9 1.1 

58.6 19.5 43.2 3.7 20.8 6.4 1.3 23.3 13 
27.2 20.2 18 13.1 J 41.3 J 22.6 J 17.8 J 13.6 J 14.9 J
47.4 29 37.5 37.7 61.1 29.3 18.3 23.8 24.8 

12.4 J 13.2 J 47.8 J 2 J 5.8 J 3.5 J 2.1 J 3.6 J 3 J

6.64 5.3 7.49 5.16 7.19 2.22 5.56 8.88 9.63 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI03015000  
5/3/2005       
0.5-2 ft

SBRI03016000  
5/3/2005       
0.5-2 ft

SBRI03016000
DUP          

5/3/2005       
0.5-2 ft

SBRI03017000  
10/21/2005     

0.6-2 ft

SBRI03018000  
10/21/2005     

0.9-2 ft

SBRI03020000  
11/2/2005      

0-2 ft

SBRI03021000  
11/2/2005      

0-4 ft

SBRI03021000
DUP          

11/2/2005      
0-4 ft

SBRI03022000  
11/2/2005      

0-4 ft

0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00519 U 0.00524 U 0.0057 U 0.0056 U 0.0051 UJ 0.0049 U
0.00519 U 0.00524 U 0.0057 U 0.0056 U 0.0051 UJ 0.0049 U
0.00519 U 0.00524 U 0.0057 U 0.0056 U 0.0051 UJ 0.0049 U
0.00519 U 0.0095 0.016 U 0.0056 U 0.0051 UJ 0.0049 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00519 U 0.00524 U 0.0057 U 0.0056 U 0.0051 UJ 0.0049 UJ
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00519 U 0.00524 U 0.0057 U 0.0056 U 0.0051 UJ 0.0049 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00039 J 0.008 J 0.0011 J 0.0011 U 0.00026 J 0.0042 J 0.00092 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI03015000  
5/3/2005       
0.5-2 ft

SBRI03016000  
5/3/2005       
0.5-2 ft

SBRI03016000
DUP          

5/3/2005       
0.5-2 ft

SBRI03017000  
10/21/2005     

0.6-2 ft

SBRI03018000  
10/21/2005     

0.9-2 ft

SBRI03020000  
11/2/2005      

0-2 ft

SBRI03021000  
11/2/2005      

0-4 ft

SBRI03021000
DUP          

11/2/2005      
0-4 ft

SBRI03022000  
11/2/2005      

0-4 ft
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00104 U 0.0583 J 0.009 0.0011 U 0.001 UJ 0.00099 U 0.0036 J

0.00104 UJ 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00519 U R 0.0057 U 0.0056 U 0.0051 UJ 0.0049 UJ  R
0.00104 U 0.00105 U 0.0011 U 0.0011 U 0.001 UJ 0.00099 U
0.00207 U 0.00209 UJ 0.0023 U 0.0022 U 0.002 UJ 0.002 U
0.00104 U 0.00105 UJ 0.0011 U 0.0011 U 0.001 UJ 0.00099 U

0.373 U 0.36 UJ 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.367 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.747 U 0.719 U 0.733 U 0.768 U 0.721 UJ 0.779 UJ 0.705 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0373 U 0.036 U 0.0366 U 0.0384 U 0.036 U 0.0389 U 0.0353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0373 U 0.0311 J 0.0113 J 0.0172 J 0.036 U 0.0389 U 0.0353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 UJ 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0373 U 0.261 J 0.0827 0.194 0.036 U 0.0389 U 0.0353 U
0.0373 U 0.0129 J 0.0366 U 0.0384 U 0.036 U 0.0389 U 0.0353 U
0.0373 U 0.603 J 0.183 0.423 0.036 U 0.0389 U 0.0353 U
0.0373 U 2.11 J 0.498 1.3 0.036 U 0.0268 J 0.0353 U

0.0373 UJ 1.94 J 0.482 1.09 0.0303 J 0.0241 J
0.0373 U 2.57 J 0.745 1.88 0.036 U 0.0354 J

 R 1.06 J 0.301 0.577 0.0228 J 0.0125 J 0.0353 U
0.0373 U 1.06 J 0.0366 U 0.0384 U 0.036 U 0.0242 J 0.0353 U

0.824 0.744 0.733 U 0.457 J 0.721 U 0.779 U 0.705 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI03015000  
5/3/2005       
0.5-2 ft

SBRI03016000  
5/3/2005       
0.5-2 ft

SBRI03016000
DUP          

5/3/2005       
0.5-2 ft

SBRI03017000  
10/21/2005     

0.6-2 ft

SBRI03018000  
10/21/2005     

0.9-2 ft

SBRI03020000  
11/2/2005      

0-2 ft

SBRI03021000  
11/2/2005      

0-4 ft

SBRI03021000
DUP          

11/2/2005      
0-4 ft

SBRI03022000  
11/2/2005      

0-4 ft
0.13 J 0.145 J 0.19 J 0.0902 J 0.109 J 0.0848 J 0.107 J

0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.291 J 0.0936 J 0.289 J 0.36 U 0.389 U 0.353 U

0.0373 U 1.87 J 0.501 1.11 0.036 U 0.0329 J
0.0373 U 0.036 U 0.0366 U 0.0384 U 0.036 U 0.0389 UJ 0.0353 U

0.373 U 0.13 J 0.366 U 0.0815 J 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 UJ 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.0753 3.3 J 1.01 2.68 0.0644 0.056 0.0234 J

0.0373 U 0.284 J 0.0813 0.194 0.036 U 0.0389 U 0.0353 U
0.373 U 0.36 UJ 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 UJ 0.389 U 0.353 U
0.373 U 0.36 UJ 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0373 U 0.982 J 0.284 0.533 0.101 0.0389 UJ 0.0353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0373 U 0.0679 0.0208 J 0.035 J 0.036 U 0.0389 U 0.0353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U
0.373 U 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0262 J 2.17 J 0.679 1.84 0.0348 J 0.0268 J 0.0119 J
0.0988 J 0.36 U 0.366 U 0.384 U 0.36 U 0.389 U 0.353 U

0.0746 3.59 J 0.893 2.16 0.067 0.0669 0.0201 J

0.0187 U 2.37 J
0.181 U 0.18 U

0.0187 U 5.18 J
0.0173 J 7.6 J

0.0102 5.57 J
0.0112 U 5.55 J
0.0149 U 2.77 J

0.00731 U 0.287
0.0102 4.7 J

0.00187 U 0.358 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI03015000  
5/3/2005       
0.5-2 ft

SBRI03016000  
5/3/2005       
0.5-2 ft

SBRI03016000
DUP          

5/3/2005       
0.5-2 ft

SBRI03017000  
10/21/2005     

0.6-2 ft

SBRI03018000  
10/21/2005     

0.9-2 ft

SBRI03020000  
11/2/2005      

0-2 ft

SBRI03021000  
11/2/2005      

0-4 ft

SBRI03021000
DUP          

11/2/2005      
0-4 ft

SBRI03022000  
11/2/2005      

0-4 ft
0.0193 14.9 J

0.0187 U 2.83 J
0.00613 U 0.018 U

0.0187 U 2.85 J
0.0145 J 16.2 J

0.0167 12.3 J

0.0373 U 0.0036 U 0.0036 U 0.0038 U 0.0036 U 0.0039 U 0.0035 U
0.0373 U 0.0036 U 0.0036 U 0.0038 U 0.0036 U 0.0039 U 0.0035 U
0.0373 U 0.0036 U 0.0036 U 0.0038 U 0.0036 U 0.0039 U 0.0035 U
0.0373 U 0.0036 U 0.0036 U 0.0038 U 0.0036 U 0.0039 U 0.0035 U
0.0373 U 0.0036 U 0.0036 U 0.0038 U 0.0036 U 0.0039 U 0.0035 U

0.202 0.0036 U 0.0036 U 0.0841 0.142 0.0193 0.0105 
0.0373 U 0.0036 UJ 0.0036 U 0.0273 J 0.0317 0.0088 0.0062 

12200 8410 6420 9320 6540 13400 7140 
0.071 UJ 0.17 UJ 0.23 UJ 0.32 UJ 0.091 UJ 0.099 U

5.9 J 6 J 4.9 J 5.7 J 5.3 8.3 
29.9 29.1 21.5 26.5 23.3 J 35.4 22.4 J

1.5 0.38 0.28 0.78 0.82 0.59 0.29 
0.14 0.13 0.1 0.17 0.14  0.08 0.11 

496 J 804 J 1990 4730 511 469 
15.7 J 14.5 J 10.4 J 13.6 J 10.7 14.3 11.4 

3.2 3.4 2.5 J 2.8 J 2.6 3 2.6 
26.5 UJ 11.1 UJ 7.1 UJ 14.5 UJ 20.3 9.8 U
11500 J 8640 J 6800 9990 7480 11500 8100 

19.1 J 19 J 8.1 21.8 17.3 25.6 
2160 2250 1820 2250 1850 J 1730 2140 J
96.4  110  89 J 107 J 94.4 J 213 103 J
0.2 J 0.2 J 0.083 J 0.22 J 0.34 0.061 0.049 

2.5 0.55 0.53 U 1.8 1.4 1.8 
10.9 J 8.7 J 6.4 J 8.7 J 7.5  9.5 7.1 

769 1280 1000 950 906 743 1190 
0.79 U 0.48 U 0.194 U 0.25 0.195 U 0.27 0.189 U

0.091 U 0.035 U 0.019 U 0.054 U 0.072 U 0.065 U
45 58.8 73.3 J 73 J 47.1  55.5 57.3 

0.11 U 0.11 U 0.089 U 0.1 U 0.088 U 0.16 U
6.2 7.4 5.7 J 4.7 J 4.2 5.9 4.8 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 24 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI03015000  
5/3/2005       
0.5-2 ft

SBRI03016000  
5/3/2005       
0.5-2 ft

SBRI03016000
DUP          

5/3/2005       
0.5-2 ft

SBRI03017000  
10/21/2005     

0.6-2 ft

SBRI03018000  
10/21/2005     

0.9-2 ft

SBRI03020000  
11/2/2005      

0-2 ft

SBRI03021000  
11/2/2005      

0-4 ft

SBRI03021000
DUP          

11/2/2005      
0-4 ft

SBRI03022000  
11/2/2005      

0-4 ft
489 511 439 432 368 536 431 
7.9 0.18 0.16 UJ 0.88 J 1.4 0.2 U 0.16 U

13.5 3.2 2.2 J 9.6 J 97.8 4.2 J
17.2 J 17.7 J 11.2 UJ 15.4 UJ 13.5 20.8 13.6 

26 22 17.3 J 26.2 J 19.1 25.5 16.7 
4.9 J 2.8 J 1.8 U 3.1 U 2.4 J 1.2 1.4 J

10.7 8.2 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI03022000
DUP          

11/2/2005      
0-4 ft

SBRI03023000  
11/3/2005      

0-4 ft

SBRI03023000
DUP          

11/3/2005      
0-4 ft

SBRI03024000  
11/3/2005      

0-4 ft

TPRI03010000  
12/2/2004      

0-1 ft

TPRI03011000  
12/2/2004      

0-1 ft

TPRI03012000  
12/2/2004      

0-1 ft

TPRI03013000  
12/2/2004      

0-1 ft

TPRI03014000  
12/2/2004      

0-1 ft

0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.0044 UJ 0.0088 0.0052 U 0.0064 U 0.00465 U 0.00444 U 0.00518 U 0.0055 U
0.0044 UJ 0.0041 U 0.0052 U 0.0064 U 0.00465 U 0.00444 U 0.00518 U 0.0055 U
0.0044 UJ 0.0041 U 0.0052 U 0.0064 U 0.00465 U 0.00444 U 0.00518 U 0.0055 U
0.0044 UJ 0.0342 U 0.0233 U 0.0912 J 0.00465 U 0.00444 U 0.0134 J 0.0055 U

0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.0044 UJ 0.0041 UJ 0.0052 UJ 0.0064 U 0.00465 U 0.00444 U 0.00518 U 0.0055 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00057 J 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.0015 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.0044 UJ 0.0041 U 0.0052 U 0.0064 U 0.00465 U 0.00444 U 0.00518 U 0.0055 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI03022000
DUP          

11/2/2005      
0-4 ft

SBRI03023000  
11/3/2005      

0-4 ft

SBRI03023000
DUP          

11/3/2005      
0-4 ft

SBRI03024000  
11/3/2005      

0-4 ft

TPRI03010000  
12/2/2004      

0-1 ft

TPRI03011000  
12/2/2004      

0-1 ft

TPRI03012000  
12/2/2004      

0-1 ft

TPRI03013000  
12/2/2004      

0-1 ft

TPRI03014000  
12/2/2004      

0-1 ft
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.0041 U 0.0052 U 0.0064 U 0.00465 U 0.00444 U 0.00518 U 0.0055 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.0018 UJ 0.0016 U 0.0021 U 0.00256 U 0.00186 U 0.00178 U 0.00207 U 0.0022 U
0.00089 UJ 0.00082 U 0.001 U 0.00128 U 0.000931 U 0.000888 U 0.00104 U 0.0011 U

0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.754 UJ 0.706 UJ 0.819 U 0.782 U 0.722 U 0.719 U 0.821 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.041 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.041 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.0377 U 0.0353 U 0.0111 J 0.0391 U 0.0361 U 0.0359 U 0.041 U
0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.041 U

0.0235 J 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.041 U
0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.299 

0.0107 J 0.0371 J 0.0353 U 0.0883 0.0391 U 0.0361 U 0.0359 UJ 0.318 
0.013 J 0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 UJ 0.413 

0.0377 U 0.0353 U 0.0773 0.0391 U 0.0361 U 0.0359 UJ 0.196 
0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 UJ 0.165 

0.754 U 0.706 U 0.819 U 0.782 U 0.722 U 0.719 U 0.821 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI03022000
DUP          

11/2/2005      
0-4 ft

SBRI03023000  
11/3/2005      

0-4 ft

SBRI03023000
DUP          

11/3/2005      
0-4 ft

SBRI03024000  
11/3/2005      

0-4 ft

TPRI03010000  
12/2/2004      

0-1 ft

TPRI03011000  
12/2/2004      

0-1 ft

TPRI03012000  
12/2/2004      

0-1 ft

TPRI03013000  
12/2/2004      

0-1 ft

TPRI03014000  
12/2/2004      

0-1 ft
0.0762 J 0.353 U 0.0678 J 0.0524 J 0.18 U 0.18 UJ 0.0486 J
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.0118 J 0.0489 0.0353 U 0.0324 J 0.0391 U 0.0361 U 0.0359 U 0.261 
0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 UJ 0.041 U

0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 UJ 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.112 J 0.0353 U 0.0589 0.0391 U 0.0361 U 0.0359 U 0.303 
0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.041 U

0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.377 UJ 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.108 J 0.0353 U 0.0622 0.0391 U 0.0361 U 0.0359 UJ 0.185 
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U

0.0377 U 0.0353 U 0.041 U 0.0391 U 0.0361 U 0.0359 U 0.041 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.0755 J 0.0353 U 0.0259 J 0.0391 U 0.0361 U 0.0359 U 0.0551 
0.377 U 0.353 U 0.41 U 0.391 U 0.361 U 0.359 U 0.41 U

0.0929 J 0.0353 U 0.0487 0.0391 U 0.0361 U 0.0359 U 0.382 

0.0819 U 0.0195 U 0.018 U 0.018 U 0.0205 U
0.0819 U 0.0195 U 0.018 U 0.018 U 0.0205 U
0.0819 U 0.0195 U 0.018 U 0.018 U 0.0205 U

0.00819 U 0.00195 U 0.0018 U 0.0018 U 0.00205 U
0.0359 J 0.00195 U 0.0018 U 0.0018 U 0.0422 J
0.0329 U 0.00195 U 0.0018 U 0.0018 U 0.0449 J
0.0513 J 0.00195 U 0.0018 U 0.0018 U 0.0268 J
0.0041 U 0.000977 U 0.000902 U 0.000898 U 0.00103 U

0.00819 U 0.00195 U 0.0018 U 0.0018 U 0.00205 U
0.00819 U 0.00195 U 0.0018 U 0.0018 U 0.00205 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI03022000
DUP          

11/2/2005      
0-4 ft

SBRI03023000  
11/3/2005      

0-4 ft

SBRI03023000
DUP          

11/3/2005      
0-4 ft

SBRI03024000  
11/3/2005      

0-4 ft

TPRI03010000  
12/2/2004      

0-1 ft

TPRI03011000  
12/2/2004      

0-1 ft

TPRI03012000  
12/2/2004      

0-1 ft

TPRI03013000  
12/2/2004      

0-1 ft

TPRI03014000  
12/2/2004      

0-1 ft
0.0337 0.00288 U 0.0018 U 0.00228 U 0.0471 

0.0819 U 0.0195 U 0.018 U 0.018 U 0.0205 U
0.00819 U 0.00195 U 0.0018 U 0.0018 U 0.00205 U

0.0819 U 0.0195 U 0.018 U 0.018 U 0.0205 U
0.0819 U 0.0195 U 0.018 U 0.018 U 0.0354 

0.0383 0.00162 J 0.0018 U 0.0018 U 0.0544 

0.0377 U 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0041 U
0.0377 U 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0041 U
0.0377 U 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0041 U
0.0377 U 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0041 U
0.0377 U 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0041 U

0.173 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0041 U
0.0348 J 0.0035 U 0.0041 U 0.00391 U 0.00361 U 0.00359 U 0.0042 

8160 9830 13100 9310 8070 5930 11500 
0.074 UJ 0.068 U 0.063 U 0.063 U 0.0254 U 0.0235 U 0.027 U 0.041 U

4.7 5.4 9.2 10.9 7.5 6.9 5.7 5.8 
31.7 31.1 14.8 42.9 29.8 13 22.1 

2.3 0.35 0.37 0.7 0.29 0.2 0.54 
0.16 0.057 0.079 U 0.12 U 0.069 U 0.047 U 0.09 U

435 838 728 329 J 1030 J 681 J 453 J 530 J
15.5 15.8 14.9 15 18.7 9.6 17.5 

3.6 4 2.3 4.6 4.5 1.9 3.9 
7.2 U 61.2 J 11.7 U 7.9 12.1 10.9 6 10.8 

9020 13000 11100 11200 9690 7690 12300 
7.1 17.4 5.5 26.2 6.4 19.8 5.5 17.5 

2430 2510 1710 2760 3210 1760 2640 
99 86 54.1 174 123 74.7 116 

0.26 0.012 0.046 0.017 0.3 0.016 0.035 
1.2 1.7 1.3 0.63 1 0.31 0.25 0.78 

10.9 11 9.4 10.8 12.5 5.6 11.2 
1430 1430 496 1890 1760 736 966 

0.2 U 0.187 U 1.7 U 1.2 U 2.1 1.4 U 2.1 
0.029 U 0.089 U 0.029 U 0.038 U 0.047 U 0.012 U 0.0099 U 0.031 U

81.2 63.5 52.3 87.6 82.6 48.2 58.5 
0.088 U 0.12 U 0.16 U 0.13 0.16 0.12 0.062 0.11 

6.5 6.8 5.2 9.5 5.6 5.9 8.2 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI03022000
DUP          

11/2/2005      
0-4 ft

SBRI03023000  
11/3/2005      

0-4 ft

SBRI03023000
DUP          

11/3/2005      
0-4 ft

SBRI03024000  
11/3/2005      

0-4 ft

TPRI03010000  
12/2/2004      

0-1 ft

TPRI03011000  
12/2/2004      

0-1 ft

TPRI03012000  
12/2/2004      

0-1 ft

TPRI03013000  
12/2/2004      

0-1 ft

TPRI03014000  
12/2/2004      

0-1 ft
472 558 476 535 508 286 493 
1.3 0.34 0.35 U 0.26 U 0.27 U 0.25 U 0.42 U

2.5 21.2 J 1.9 J 1.3 3.9 1.7 2.4 4.6 
16 19.6 18.6 16.8 16.2 11.1 20.8 

27.5 19.8 16.7 23.4 21.6 14.4 21.2 
3 2.1 1.8 3.5 2.1 1.6 1.7 

18.6107471 14.7413793 7.66161213 7.25229826 18.7704918 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

TPRI03015000  
12/1/2004      

0-1 ft

TPRI03016000  
12/2/2004      

0-1 ft

TPRI03017000  
12/1/2004      

0-1 ft

TPRI03018000  
12/1/2004      

0-1 ft

TPRI03019000  
12/1/2004      

0-1 ft

TPRI03020000  
12/1/2004      

0-1 ft

SSRI04001000  
10/26/2004     

0-0.5 ft

SSRI04002000  
10/26/2004     

0-0.5 ft

SSRI04003000  
10/26/2004     

0-0.5 ft

0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00932 U 0.00499 U 0.00534 U 0.00546 U 0.00474 U 0.00529 U 0.0052 U 0.00609 U 0.00766 U
0.00932 U 0.00499 U 0.00534 U 0.00546 U 0.00474 U 0.00529 U 0.0052 U 0.00609 U 0.00766 U
0.00932 U 0.00499 U 0.00534 U 0.00546 U 0.00474 U 0.00529 U 0.0052 U 0.00609 U 0.00766 U
0.00932 U 0.0038 J 0.0342 0.00546 U 0.00474 U 0.0249 0.0146 U 0.0161 U 0.17 
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 UJ 0.00104 UJ 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00932 U 0.00499 U 0.00534 U 0.00546 U 0.00474 U 0.00529 U 0.0052 UJ 0.00609 UJ 0.00766 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U

0.00186 UJ 0.000998 U 0.00107 UJ 0.00109 UJ 0.000949 UJ 0.00106 UJ 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 UJ 0.00106 U 0.00104 UJ 0.00122 UJ 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00932 U 0.00499 U 0.00534 U 0.00546 U 0.00474 U 0.00529 U 0.0052 U 0.00609 U 0.00766 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

TPRI03015000  
12/1/2004      

0-1 ft

TPRI03016000  
12/2/2004      

0-1 ft

TPRI03017000  
12/1/2004      

0-1 ft

TPRI03018000  
12/1/2004      

0-1 ft

TPRI03019000  
12/1/2004      

0-1 ft

TPRI03020000  
12/1/2004      

0-1 ft

SSRI04001000  
10/26/2004     

0-0.5 ft

SSRI04002000  
10/26/2004     

0-0.5 ft

SSRI04003000  
10/26/2004     

0-0.5 ft
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00932 U 0.00499 U 0.00534 U 0.00546 U 0.00474 U 0.00529 U 0.0052 U 0.00609 U 0.00766 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U
0.00373 U 0.002 U 0.00213 U 0.00218 U 0.0019 U 0.00212 U 0.00208 U 0.00243 U 0.00307 U
0.00186 U 0.000998 U 0.00107 U 0.00109 U 0.000949 U 0.00106 U 0.00104 U 0.00122 U 0.00153 U

0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.771 U 0.705 U 0.854 U 0.786 U 0.734 U 0.776 U 3.16 U 0.73 U 0.797 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0385 U 0.0353 U 0.0427 U 0.0393 U 0.0367 U 0.0388 U 0.158 U 0.0365 U 0.0399 U
0.02 J 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0385 U 0.0353 UJ 0.0427 U 0.0393 U 0.0367 U 0.0388 U 0.158 U 0.0365 U 0.0444 
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0096 J 0.0353 UJ 0.0427 U 0.0663 0.0367 U 0.0388 U 0.158 U 0.0365 U 0.0346 J
0.0385 U 0.0353 UJ 0.0427 U 0.0393 U 0.0367 U 0.0388 U 0.158 U 0.0365 U 0.183 
0.0385 U 0.0353 UJ 0.0427 U 0.122 0.0367 U 0.0388 U 0.158 U 0.0334 J 0.376 
0.0385 U 0.0353 U 0.0427 U 0.0393 U 0.0367 U 0.0388 U 0.158 U 0.0598 1.01 

0.0652 0.0353 UJ 0.0796 0.288 0.0367 U 0.0388 U 0.158 U 0.0539 0.85 
0.0385 U 0.0353 U 0.0577 0.0514 0.0367 U 0.0388 U 0.158 U 0.0831 0.942 J
0.0385 U 0.0353 U 0.0427 U 0.0385 J 0.0367 U 0.0388 U 0.158 U 0.0358 J 0.433 
0.0385 U 0.0353 U 0.0427 U 0.161 0.0367 U 0.0388 U 0.158 U 0.0335 J 0.0399 U

0.572 J 0.705 U 0.854 U 0.786 U 0.734 U 0.776 U 3.16 U 0.0605 J 0.797 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

TPRI03015000  
12/1/2004      

0-1 ft

TPRI03016000  
12/2/2004      

0-1 ft

TPRI03017000  
12/1/2004      

0-1 ft

TPRI03018000  
12/1/2004      

0-1 ft

TPRI03019000  
12/1/2004      

0-1 ft

TPRI03020000  
12/1/2004      

0-1 ft

SSRI04001000  
10/26/2004     

0-0.5 ft

SSRI04002000  
10/26/2004     

0-0.5 ft

SSRI04003000  
10/26/2004     

0-0.5 ft
0.0398 J 0.176 UJ 0.213 U 0.197 U 0.183 U 0.194 U 0.79 U 0.183 U 0.0638 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.0538 J 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0385 U 0.0353 U 0.0308 J 0.279 0.0367 U 0.0388 U 0.158 U 0.0688 1.01 
0.0385 U 0.0353 UJ 0.0427 U 0.0393 U 0.0367 U 0.0388 U 0.158 U 0.0365 U 0.0399 U

0.385 U 0.353 UJ 0.427 U 0.0201 J 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0385 U 0.0353 UJ 0.0504 0.596 0.0367 U 0.0388 U 0.158 U 0.136 1.38 
0.0095 J 0.0353 U 0.0427 U 0.0505 0.0367 U 0.0388 U 0.158 U 0.00738 J 0.225 
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.385 UJ 0.353 U 0.427 UJ 0.393 UJ 0.367 UJ 0.388 UJ 1.58 U 0.365 U 0.399 U
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.385 UJ 0.353 U 0.427 UJ 0.393 UJ 0.367 UJ 0.388 UJ 1.58 U 0.365 U 0.399 U
0.0385 U 0.0353 UJ 0.0427 U 0.154 0.0367 U 0.0388 U 0.158 U 0.0648 0.266 

0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0385 U 0.0353 U 0.0427 U 0.0393 U 0.0367 U 0.0388 U 0.158 U 0.0365 U 0.0368 J
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U
0.385 U 0.353 UJ 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0385 U 0.0353 U 0.0351 J 0.475 0.0367 U 0.0388 U 0.158 U 0.0851 2.33 
0.385 U 0.353 U 0.427 U 0.393 U 0.367 U 0.388 U 1.58 U 0.365 U 0.399 U

0.0203 J 0.0353 UJ 0.0638 0.641 0.0367 U 0.0388 U 0.158 U 0.108 3.32 J

0.0193 U 0.0176 U 0.0875 0.0786 U 0.0183 U 0.0194 U 0.079 UJ 0.073 U 0.0797 U
0.0193 U 0.0176 U 0.0783 J 0.0786 U 0.0183 U 0.0194 U 0.079 UJ 0.073 U 0.0797 U
0.0193 U 0.0176 U 0.111 0.288 0.0183 U 0.0194 U 0.079 UJ 0.073 U 0.0797 U

0.00193 U 0.00176 U 0.00854 U 0.593 0.00183 U 0.00194 U 0.0374 J 0.0323 0.0746 
0.00193 U 0.00176 U 0.0603 J 0.357 0.00183 U 0.00194 U 0.0336 J 0.028 0.0624 
0.00193 U 0.00176 U 0.0592 0.412 0.00183 U 0.00194 U 0.0554 UJ 0.0496 J 0.0672 
0.00193 U 0.00176 U 0.00854 U 0.231 0.00183 U 0.00194 U 0.0079 UJ 0.0073 U 0.0492 

0.000963 U 0.000881 U 0.00427 U 0.00393 U 0.000917 U 0.00097 U 0.00395 UJ 0.00365 U 0.00399 U
0.00193 U 0.00176 U 0.00854 U 0.345 0.00183 U 0.00194 U 0.0342 J 0.0313 0.0429 
0.00193 U 0.00176 U 0.0149 U 0.00786 U 0.00183 U 0.00194 U 0.0079 UJ 0.0073 U 0.00797 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

TPRI03015000  
12/1/2004      

0-1 ft

TPRI03016000  
12/2/2004      

0-1 ft

TPRI03017000  
12/1/2004      

0-1 ft

TPRI03018000  
12/1/2004      

0-1 ft

TPRI03019000  
12/1/2004      

0-1 ft

TPRI03020000  
12/1/2004      

0-1 ft

SSRI04001000  
10/26/2004     

0-0.5 ft

SSRI04002000  
10/26/2004     

0-0.5 ft

SSRI04003000  
10/26/2004     

0-0.5 ft
0.00438 0.00176 U 0.0798 1.07 0.00194 U 0.00194 U 0.0909 J 0.0641 0.0689 

0.0193 U 0.0176 U 0.122 0.18 J 0.0183 U 0.0194 U 0.079 UJ 0.073 U 0.0797 U
0.00193 U 0.00176 U 0.00854 U 0.00786 U 0.00183 U 0.00194 U 0.0079 UJ 0.0073 U 0.00797 U

0.0193 U 0.0176 U 0.0854 U 0.0786 U 0.0183 U 0.0194 U 0.079 UJ 0.073 U 0.0797 U
0.0193 U 0.0176 U 0.18 1.08 0.0183 U 0.0194 U 0.0674 J 0.0431 J 0.0537 J

0.00702 J 0.00176 U 0.104 0.891 0.00183 U 0.00194 U 0.0791 J 0.0601 0.0887 

0.00385 U 0.00353 U 0.00427 U 0.00393 U 0.00367 U 0.00388 U
0.00385 U 0.00353 U 0.00427 U 0.00393 U 0.00367 U 0.00388 U
0.00385 U 0.00353 U 0.00427 U 0.00393 U 0.00367 U 0.00388 U
0.00385 U 0.00353 U 0.00427 U 0.00393 U 0.00367 U 0.00388 U
0.00385 U 0.00353 U 0.00427 U 0.00393 U 0.00367 U 0.00388 U

0.0038 J 0.00353 U 0.013 0.00393 U 0.0085 0.0054 
0.0021 J 0.00353 U 0.0032 J 0.00393 U 0.0054 J 0.00388 U

8510 8840 10400 7580 6320 12700 9640 7060 8970 
0.0253 UJ 0.0231 U 0.041 UJ 0.032 UJ 0.0242 UJ 0.0255 UJ 0.026 UJ 0.024 UJ 0.063 UJ

6.1 4.5 6.4 5.6 5.2 5.4 6 4.5 J 5 
21.3 J 19.9 18.1 J 28 J 14.3 J 11.2 J 27.5 39.6 18.7 J

0.79 0.4 0.38 0.75 0.29 0.39 0.44 0.31 J 0.3 
0.11 U 0.064 U 0.086 U 0.11 U 0.054 U 0.063 U 0.084 U 0.12 0.088 
570 J 632 J 464 J 763 J 396 J 252 J 457 1640 1030 J
18.2 14.3 15 19.9 10.4 13.1 16.4 15.9 J 12.4 

3.7 3.4 2.9 4.6 3.1 2.2 5.7 3.8 3.3 
9.6 J 8 7.5 J 17.3 J 9.4 J 3.9 J 9.8 U 11.4 UJ 13.2 UJ
9750 8140 9820 9580 8110 10300 14100 9530 10600 

9.2 4.1 19.5 14.2 4.7 5.2 7.9 3.6 J 21 J
2800 J 2390 2060 J 2910 J 1850 J 1580 J 3690 3000 J 1770 

123 94.1 89.3 142 92.8 59.9 154 158 122 
0.027 0.012 0.035 0.014 0.01 0.019 0.04 0.029 0.049 

0.83 0.24 0.53 0.8 0.25 0.36 0.28 0.46 J 0.5 
11.2 J 10 9.7 J 14.9 J 6.9 J 7.2 J 15 10.2 J 9.1 J

1420 J 1150 740 J 1040 J 812 J 474 J 1920 6790 U 755 
1.9 U 1.7 U 1.6 U 2.1 1.8 U 1.5 U 1.3 U 0.51 U 0.39 U

0.029 U 0.015 U 0.042 U 0.031 U 0.013 U 0.051 U 0.027 0.019 J 0.031 
53.8 69.7 49.5 54 43.5 31.6 42.8 U 91.5 U 32.1 UJ
0.11 0.092 0.1 0.11 0.068 0.088 0.15 UJ 0.18 U 0.083 U

6.7 4.9 5.4 5 5.8 6.6 5.4 6.9 3.3 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

TPRI03015000  
12/1/2004      

0-1 ft

TPRI03016000  
12/2/2004      

0-1 ft

TPRI03017000  
12/1/2004      

0-1 ft

TPRI03018000  
12/1/2004      

0-1 ft

TPRI03019000  
12/1/2004      

0-1 ft

TPRI03020000  
12/1/2004      

0-1 ft

SSRI04001000  
10/26/2004     

0-0.5 ft

SSRI04002000  
10/26/2004     

0-0.5 ft

SSRI04003000  
10/26/2004     

0-0.5 ft
422 379 424 387 321 380 565 556 300 

0.38 U 0.15 U 0.4 U 0.43 U 0.25 U 0.22 U 0.22 0.27 U 0.11 UJ
27.2 5.1 3.9 5.1 2.6 1.5 3.3 2.4 J 2.9 
16 J 13.4 17.4 J 15.9 J 11.3 J 14.7 J 18.9 16.5 J 14.2 J
24 J 18.6 17.1 J 39.9 J 13.7 J 15.6 J 25.5 UJ 25.1 U 26.5 U
2.6 2 1.6 1.9 1.3 2.4 2.5 U 2.9 UJ 1.8 J

13.4894091 5.46075085 21.9298246 15.2014652 9.13937548 14.1257537 22.4937542 10.307175 18.0047045 

25.2 U 18.2 UJ 11.9 UJ
18.8 9.63 U 8.46 UJ

4.88 J 6.41 U 6.39 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04004000  
10/25/2004     

0-0.5 ft

SSRI04005000  
10/25/2004     

0-0.5 ft

SSRI04006000  
10/22/2004     

0-0.5 ft

SSRI04007000  
10/26/2004     

0-0.5 ft

SSRI04008000  
10/26/2004     

0-0.5 ft

SSRI04008000R  
10/26/2005      

0-1 ft

SSRI04009000  
10/26/2004     

0-0.5 ft

SSRI04010000  
10/25/2004     

0-0.5 ft

0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 UJ
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.00058 J 0.000908 U 0.00105 U 0.00169 U

0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 UJ
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U

0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 UJ
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U

0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 UJ
0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 UJ
0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 UJ

0.008 J 0.00705 U 0.00463 U 0.00469 U 0.00454 U 0.00523 U 0.00845 U
0.00616 U 0.00705 U 0.00463 U 0.00469 U 0.00454 U 0.00523 U 0.00845 U
0.00616 U 0.00705 U 0.00463 U 0.00469 U 0.00454 U 0.00523 U 0.00845 U

0.404 J 0.042 J 0.00463 U 0.00469 U 0.0115 U 0.0958 U 0.193 J
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U

0.00123 UJ 0.00141 UJ 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 UJ
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00616 U 0.00705 U 0.00463 U 0.00469 UJ 0.00454 UJ 0.00523 UJ 0.00845 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 UJ 0.00105 UJ 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00616 U 0.00705 U 0.00463 U 0.00469 U 0.00454 U 0.00523 U 0.00845 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04004000  
10/25/2004     

0-0.5 ft

SSRI04005000  
10/25/2004     

0-0.5 ft

SSRI04006000  
10/22/2004     

0-0.5 ft

SSRI04007000  
10/26/2004     

0-0.5 ft

SSRI04008000  
10/26/2004     

0-0.5 ft

SSRI04008000R  
10/26/2005      

0-1 ft

SSRI04009000  
10/26/2004     

0-0.5 ft

SSRI04010000  
10/25/2004     

0-0.5 ft
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00616 U 0.00705 U 0.00463 U 0.00469 UJ 0.00454 U 0.00523 U 0.00845 U
0.00123 U 0.00141 U 0.000927 U 0.000938 U 0.000908 U 0.00105 U 0.00169 U
0.00246 U 0.00282 U 0.00185 U 0.00188 UJ 0.00182 U 0.00209 U 0.00338 U
0.00123 U 0.00141 U 0.000927 U 0.000938 UJ 0.000908 U 0.00105 U 0.00169 U

0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.41 UJ 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.41 UJ 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.82 UJ 1.52 UJ 0.816 U 0.7 U 0.678 U 0.81 U 0.856 UJ
0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.041 U 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.041 UJ 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.041 U 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ
0.041 U 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ
0.041 U 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ

0.055 0.0762 U 0.0408 U 0.0391 0.0368 0.0405 U 0.0428 UJ
0.041 U 0.0762 U 0.0282 J 0.039 0.0296 J 0.0301 J 0.0428 UJ

0.12 0.0556 J 0.0408 U 0.0816 0.0432 0.0391 J 0.0428 UJ
0.0493 0.0762 U 0.0408 U 0.0238 J 0.0339 U 0.0405 U 0.0428 UJ

0.041 U 0.0762 U 0.065 0.035 U 0.0187 J 0.0405 U 0.0428 UJ
0.82 U 1.52 UJ 0.816 U 0.7 U 0.678 U 0.0725 J 0.0679 J
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04004000  
10/25/2004     

0-0.5 ft

SSRI04005000  
10/25/2004     

0-0.5 ft

SSRI04006000  
10/22/2004     

0-0.5 ft

SSRI04007000  
10/26/2004     

0-0.5 ft

SSRI04008000  
10/26/2004     

0-0.5 ft

SSRI04008000R  
10/26/2005      

0-1 ft

SSRI04009000  
10/26/2004     

0-0.5 ft

SSRI04010000  
10/25/2004     

0-0.5 ft
0.41 UJ 0.762 U 0.0439 J 0.0346 J 0.169 U 0.202 U 0.214 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.0779 0.0762 U 0.039 J 0.0499 0.035 0.0289 J 0.0412 J

0.041 U 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.0312 J 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.119 0.0601 J 0.0789 0.0971 0.0769 0.0462 0.0578 J
0.041 U 0.0762 U 0.0408 U 0.0042 J 0.0042 J 0.0405 U 0.0428 UJ
0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.0428 0.0762 U 0.0408 U 0.023 J 0.0339 U 0.0531 0.0428 UJ

0.41 UJ 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ

0.041 UJ 0.0762 U 0.0408 U 0.035 U 0.0339 U 0.0405 U 0.0428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 U 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.0808 0.0762 U 0.042 0.055 0.0467 0.0288 J 0.048 J
0.41 U 0.762 UJ 0.408 U 0.35 U 0.339 U 0.405 U 0.428 UJ
0.163 0.0486 J 0.0664 0.0796 0.063 0.0542 0.0924 J

0.082 UJ 0.19 UJ 0.0816 U 0.07 UJ 0.0678 UJ 0.081 U 0.0856 U
0.315 UJ 0.19 UJ 0.0816 U 0.07 UJ 0.0678 UJ 0.081 U 0.216 U
0.082 UJ 0.19 UJ 0.0816 U 0.07 UJ 0.0678 UJ 0.081 U 0.0856 U

0.0082 UJ 0.019 UJ 0.00816 U 0.007 UJ 0.0178 J 0.0081 U 0.00856 U
0.0082 UJ 0.019 UJ 0.033 J 0.0159 J 0.015 J 0.0081 U 0.00856 U

0.0208 J 0.019 UJ 0.0414 U 0.0275 J 0.0268 J 0.0081 U 0.00856 U
0.0082 UJ 0.019 UJ 0.00816 U 0.007 UJ 0.00678 UJ 0.0081 U 0.00856 U
0.0041 UJ 0.00952 UJ 0.00408 U 0.0035 UJ 0.00339 UJ 0.00405 U 0.00428 U
0.0082 UJ 0.019 UJ 0.0459 J 0.007 UJ 0.0213 J 0.0081 U 0.00856 U
0.0082 UJ 0.019 UJ 0.00816 U 0.007 UJ 0.00678 UJ 0.0081 U 0.00856 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04004000  
10/25/2004     

0-0.5 ft

SSRI04005000  
10/25/2004     

0-0.5 ft

SSRI04006000  
10/22/2004     

0-0.5 ft

SSRI04007000  
10/26/2004     

0-0.5 ft

SSRI04008000  
10/26/2004     

0-0.5 ft

SSRI04008000R  
10/26/2005      

0-1 ft

SSRI04009000  
10/26/2004     

0-0.5 ft

SSRI04010000  
10/25/2004     

0-0.5 ft
0.0342 J 0.0247 J 0.0784 0.0427 J 0.0468 J 0.0223 0.00856 U
0.082 UJ 0.19 UJ 0.0816 U 0.07 UJ 0.0678 UJ 0.081 U 0.0856 U

0.0082 UJ 0.019 UJ 0.00816 U 0.007 UJ 0.00678 UJ 0.0081 U 0.00856 U
0.082 UJ 0.19 UJ 0.0816 U 0.07 UJ 0.0678 UJ 0.081 U 0.0856 U
0.082 UJ 0.19 UJ 0.039 J 0.07 UJ 0.032 J 0.081 U 0.0488 J
0.0474 J 0.0293 J 0.0671 0.0366 J 0.033 J 0.0285 0.00856 U

0.0036 U
0.0036 U
0.0036 U
0.0036 U
0.0036 U
0.0036 U
0.0036 U

7860 8370 13800 J 9400 6500 6040 2990 J
0.15 UJ 1 J 0.31 UJ 0.0231 UJ 1.7 J 0.055 UJ 0.55 J

7.6 31.8 16.7 J 7.4 14.1 5.1 J 5.3 J
17.3 27.4 35.9 J 22.9 30.8 16.3 24.6 J
0.34 7.4 1.4 J 0.37 3.8 0.27 J 0.28 J
0.21 0.47 0.23 0.13 1.4 0.081 UJ 0.18 
799 1880 1010 507 3750 443 682 

14.7 J 14.7 J 15.8 J 14.1 17.3 12.5 J 7.7 J
2.1 J 5.2 J 4.6 3.6 5.2 3 1.3 
9.1 U 1090 470 J 9.2 U 779 7.8 UJ 18 U

8480 J 7580 J 14100 10400 9290 6340 7540 
37.8 108 26 J 9.7 175 6.5 J 90.8 J

1760 J 1680 J 2320 2360 2320 1970 J 550 
77.7 J 88.1 J 93.2 116 107 99.1 24.5 

0.14 0.089 0.044 U 0.018 U 0.009 U 0.043 0.18 
0.94 0.64 0.71 0.35 1.5 0.2 J 2.2 

8 J 16.2 J 17.2 J 11.1 17.3 8.6 J 7.7 J
746 J 691 J 697 930 693 7440 U 537 

0.73 U 1.6 U 1.7 UJ 0.79 U 0.81 U 0.359 U 1 UJ
0.079 0.38 0.31 0.02 0.36 0.025 J 0.15 

56.5 UJ 49.3 UJ 52.7 U 31.6 U 31.7 U 24.4 U 67.9 U
0.11 U 0.15 U 0.16 U 0.11 UJ 0.1 UJ 0.097 U 0.15 U

5.4 4.8 4.8 4.4 1.9 4.6 1.8 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04004000  
10/25/2004     

0-0.5 ft

SSRI04005000  
10/25/2004     

0-0.5 ft

SSRI04006000  
10/22/2004     

0-0.5 ft

SSRI04007000  
10/26/2004     

0-0.5 ft

SSRI04008000  
10/26/2004     

0-0.5 ft

SSRI04008000R  
10/26/2005      

0-1 ft

SSRI04009000  
10/26/2004     

0-0.5 ft

SSRI04010000  
10/25/2004     

0-0.5 ft
544 405 446 373 264 299 241 

0.37 UJ 0.77 J 0.9 UJ 0.18 U 1.2 0.31 U 2.1 J
3.9 37 24.9 J 1.8 225 2.9 J 20.6 J

26.7 J 17.4 J 18.1 J 14.5 15.6 10.2 J 23.1 J
352 U 233 U 129 U 30.1 UJ 143 UJ 18.2 U 39.6 U
1.1 U 6.4 3.4 U 2 U 17.6 U 1.7 UJ 0.74 U

18.6930091 17.1519776 18.2692308 7.37926614 7.27949968 19.4345386 34.1425415 

19.9 U 20.2 U 20.6 U 18.2 U 18 U 22.2 UJ 175 
9.37 U 9.49 U 4.61 J 8.4 J 4.51 J 9.93 U 45.1 
7.03 U 7.12 U 7.26 U 3.76 J 4.34 J 7.45 U 12.1 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04010000R  
10/26/2005      

0-1 ft

SSRI04011000  
10/25/2004     

0-0.5 ft

SSRI04011000R  
10/26/2005      

0-1 ft

SSRI04012000  
10/22/2004     

0-0.5 ft

SSRI04012000
DUP          

10/22/2004     
0-0.5 ft

SSRI04012000R  
10/26/2005      

0-1 ft

SSRI04013000  
10/25/2004     

0-0.5 ft

SSRI04013000R  
10/26/2005      

0-1 ft

0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 UJ 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 UJ 0.000942 U
0.000915 U 0.00127 UJ 0.000942 U

0.00458 U 0.048 J 0.00471 U
0.00458 U 0.00636 UJ 0.00471 U
0.00458 U 0.00636 U 0.00471 U

0.0138 J 1.44 J 0.0123 UJ
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U

0.00458 U 0.00636 U 0.00471 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U

0.00458 U 0.00636 U 0.00471 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04010000R  
10/26/2005      

0-1 ft

SSRI04011000  
10/25/2004     

0-0.5 ft

SSRI04011000R  
10/26/2005      

0-1 ft

SSRI04012000  
10/22/2004     

0-0.5 ft

SSRI04012000
DUP          

10/22/2004     
0-0.5 ft

SSRI04012000R  
10/26/2005      

0-1 ft

SSRI04013000  
10/25/2004     

0-0.5 ft

SSRI04013000R  
10/26/2005      

0-1 ft
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U
0.000915 U 0.00127 U 0.000942 U

0.00458 U 0.00636 UJ 0.00471 U
0.000915 U 0.00127 U 0.000942 U

0.00183 U 0.00254 U 0.00188 U
0.000915 U 0.00127 U 0.000942 U

0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 U

1.45 U 0.797 U 0.714 U
0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 UJ

0.0725 U 0.0399 U 0.0357 U
0.725 U 0.399 U 0.357 UJ

0.0725 U 0.0399 U 0.0357 UJ
0.725 U 0.0436 J 0.357 U
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 UJ

0.0725 U 0.0399 U 0.0357 U
0.0725 U 0.162 J 0.0357 UJ
0.0725 U 0.0399 U 0.0357 U
0.0725 U 0.0399 U 0.0465 

0.178 J 0.25 J 0.053 
0.375 J 0.109 0.106 

0.0725 UJ 0.111 J 0.0428 
0.0725 UJ 0.0399 U 0.0357 U

1.45 U 0.294 J 0.714 UJ
0.725 U 0.891 0.357 U
0.725 U 0.399 U 0.357 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04010000R  
10/26/2005      

0-1 ft

SSRI04011000  
10/25/2004     

0-0.5 ft

SSRI04011000R  
10/26/2005      

0-1 ft

SSRI04012000  
10/22/2004     

0-0.5 ft

SSRI04012000
DUP          

10/22/2004     
0-0.5 ft

SSRI04012000R  
10/26/2005      

0-1 ft

SSRI04013000  
10/25/2004     

0-0.5 ft

SSRI04013000R  
10/26/2005      

0-1 ft
0.725 U 0.399 UJ 0.357 U
0.725 U 0.399 UJ 0.357 UJ

0.725 UJ 0.399 U 0.357 U
0.143 0.0681 0.06 

0.0725 UJ 0.0399 U 0.0357 U
0.725 U 0.0308 J 0.357 U
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 UJ
0.725 U 0.037 J 0.357 UJ

0.725 UJ 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 U

0.288 0.124 0.103 
0.0126 J 0.0079 J 0.0357 U
0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 UJ

0.0725 UJ 0.154 J 0.0364 
0.725 U 0.399 U 0.357 UJ

0.0725 U 0.0399 U 0.0357 U
0.725 U 0.399 U 0.357 U
0.725 U 0.399 U 0.357 UJ
0.725 U 0.399 U 0.357 U

0.174 0.0715 0.0591 
0.725 U 0.399 U 0.357 UJ

0.265 0.113 0.109 

0.0725 UJ 0.0797 U 0.0714 UJ
0.0725 UJ 0.0797 U 0.0714 UJ
0.0725 UJ 0.0797 UJ 0.0714 UJ

0.0692 J 0.00797 U 0.00714 UJ
0.075 J 0.0528 J 0.0193 J
0.106 J 0.0725 J 0.0233 J

0.00725 UJ 0.0313 J 0.00714 UJ
0.0497 J 0.0209 J 0.00357 UJ
0.0585 J 0.0413 J 0.0162 J

0.00725 UJ 0.00797 UJ 0.00714 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04010000R  
10/26/2005      

0-1 ft

SSRI04011000  
10/25/2004     

0-0.5 ft

SSRI04011000R  
10/26/2005      

0-1 ft

SSRI04012000  
10/22/2004     

0-0.5 ft

SSRI04012000
DUP          

10/22/2004     
0-0.5 ft

SSRI04012000R  
10/26/2005      

0-1 ft

SSRI04013000  
10/25/2004     

0-0.5 ft

SSRI04013000R  
10/26/2005      

0-1 ft
0.183 J 0.114 J 0.0412 J

0.0725 UJ 0.0797 U 0.0714 UJ
0.00725 UJ 0.00797 UJ 0.00714 UJ

0.0725 UJ 0.0797 U 0.0714 UJ
0.132 J 0.0739 J 0.0217 J
0.152 J 0.0738 J 0.0377 J

0.0042 U 0.377 U 0.0189 U 0.381 U
0.0042 U 0.377 U 0.0189 U 0.381 U
0.0042 U 0.377 U 0.0189 U 0.381 U
0.0042 U 0.377 U 0.0189 U 0.381 U
0.0042 U 0.377 U 0.0189 U 0.381 U
0.0042 U 12.2 0.219 J 5.08 
0.0042 U 1.77 0.0189 U 1.03 

10000 14300 8850 
0.13 UJ 0.14 UJ 0.091 UJ

13.9 17.1 J 11.5 
30.8 50.4 23.8 

2.2 1.5 1.7 
0.26 0.25 0.22 
772 818 J 615 

18.3 J 17.1 J 14.1 J
4.6 J 5.3 3.3 J
429 12.4 UJ 332 

9480 J 19300 J 6990 J
71.9 74.5 J 57.4 

2510 J 4770 J 1810 J
147 J 325 107 J

0.052 U 0.075 0.051 U
0.61 0.83 0.54 

15.5 J 14.4 J 9.9 J
1430 J 489 J 1060 J
0.58 U 1.1 U 0.79 U

0.25 0.038 0.2 
67.6 UJ 36.5 U 48 UJ
0.12 U 0.12 U 0.095 U

5.6 5 J 5.2 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04010000R  
10/26/2005      

0-1 ft

SSRI04011000  
10/25/2004     

0-0.5 ft

SSRI04011000R  
10/26/2005      

0-1 ft

SSRI04012000  
10/22/2004     

0-0.5 ft

SSRI04012000
DUP          

10/22/2004     
0-0.5 ft

SSRI04012000R  
10/26/2005      

0-1 ft

SSRI04013000  
10/25/2004     

0-0.5 ft

SSRI04013000R  
10/26/2005      

0-1 ft
513 349 453 

0.67 UJ 0.75 J 0.52 UJ
46.1 11.1 J 42.1 

17.9 J 40.5 J 13.7 J
51.2 U 19.8 UJ 36.4 U

5.3 1.4 UJ 5.1 

10.2472669 18.2063729 9.9759212 

31 U 26.2 19.7 U
8.9 U 10.3 8.84 U

6.67 U 7.7 6.63 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04014000  
10/22/2004     

0-0.5 ft

SSRI04014000R  
10/26/2005      

0-1 ft

SSRI04015000  
10/26/2004     

0-0.5 ft

SSRI04015000R  
10/26/2005      

0-1 ft

SSRI04016000  
10/26/2004     

0-0.5 ft

SSRI04017000  
10/26/2004     

0-0.5 ft

SSRI04018000  
10/26/2004     

0-0.5 ft

SSRI04018000
DUP          

10/26/2004     
0-0.5 ft

0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 UJ 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 UJ 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 UJ 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 UJ 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 UJ 0.000961 U 0.00134 U 0.00106 UJ

0.006 U 0.00853 U 0.00481 U 0.0067 U 0.00529 UJ
0.00565 U 0.00853 U 0.00481 U 0.0067 U 0.00529 UJ
0.00565 U 0.00853 U 0.00481 U 0.0067 U 0.00529 UJ

0.302 0.0763 U 0.0095 U 0.0165 U 0.00529 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00565 U 0.00853 U 0.00481 U 0.0067 U 0.00529 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00565 U 0.00853 U 0.00481 U 0.0067 U 0.00529 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04014000  
10/22/2004     

0-0.5 ft

SSRI04014000R  
10/26/2005      

0-1 ft

SSRI04015000  
10/26/2004     

0-0.5 ft

SSRI04015000R  
10/26/2005      

0-1 ft

SSRI04016000  
10/26/2004     

0-0.5 ft

SSRI04017000  
10/26/2004     

0-0.5 ft

SSRI04018000  
10/26/2004     

0-0.5 ft

SSRI04018000
DUP          

10/26/2004     
0-0.5 ft

0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00565 U 0.00853 U 0.00481 U 0.0067 U R
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ
0.00226 U 0.00341 U 0.00192 U 0.00268 U 0.00212 UJ
0.00113 U 0.00171 U 0.000961 U 0.00134 U 0.00106 UJ

0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.754 U 4.09 U 2.97 U 0.75 U 0.777 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U

0.0377 U 0.205 U 0.149 U 0.0375 U 0.0388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U

0.0377 U 0.205 U 0.149 U 0.0375 U 0.0388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U

0.0377 U 0.205 U 0.043 J 0.0375 U 0.0624 
0.0377 U 0.205 U 0.149 U 0.0375 U 0.0388 U
0.0377 U 0.116 J 0.149 U 0.0375 U 0.112 
0.0377 U 0.307 0.277 0.0372 J 0.508 

0.0433 0.261 0.27 0.0362 J 0.49 
0.0914 0.416 0.446 0.0641 0.976 

0.0317 J 0.133 J 0.161 0.0375 U 0.24 
0.0377 U 0.154 J 0.165 0.0223 J 0.0388 U

0.754 U 4.09 U 2.97 U 0.75 U 0.777 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04014000  
10/22/2004     

0-0.5 ft

SSRI04014000R  
10/26/2005      

0-1 ft

SSRI04015000  
10/26/2004     

0-0.5 ft

SSRI04015000R  
10/26/2005      

0-1 ft

SSRI04016000  
10/26/2004     

0-0.5 ft

SSRI04017000  
10/26/2004     

0-0.5 ft

SSRI04018000  
10/26/2004     

0-0.5 ft

SSRI04018000
DUP          

10/26/2004     
0-0.5 ft

0.188 U 2.05 U 0.136 J 0.0351 J 0.194 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.0969 J
0.0526 0.314 0.327 0.048 0.561 

0.0377 U 0.205 U 0.149 U 0.0375 U 0.0388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.0268 J
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U

0.102 0.669 0.604 0.101 1.15 
0.0377 U 0.053 J 0.0354 J 0.0375 U 0.0461 

0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 UJ
0.377 U 2.05 U 1.49 U 0.375 U 0.388 UJ

0.0377 U 0.313 0.15 0.0375 U 0.23 
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U

0.0377 U 0.205 U 0.149 U 0.0375 U 0.0388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.0512 0.477 0.416 0.0339 J 0.737 

0.377 U 2.05 U 1.49 U 0.375 U 0.388 U
0.095 0.582 0.612 0.0745 1.34 

0.0754 U 0.256 U 0.0743 UJ 0.075 UJ 0.0777 U
0.0754 U 0.256 U 0.0743 UJ 0.075 UJ 0.0777 U
0.0754 U 0.256 U 0.218 J 0.075 UJ 0.19 J

0.0699 0.243 0.534 J 0.0506 J 0.668 J
0.0553 0.176 0.405 J 0.0336 J 0.511 J

0.00754 U 0.236 0.625 J 0.0684 J 0.728 J
0.00754 U 0.0256 U 0.269 J 0.0075 UJ 0.00777 U
0.00377 U 0.0128 U 0.276 J 0.00375 UJ 0.381 J

0.0537 0.0256 U 0.385 J 0.0415 J 0.519 J
0.00754 U 0.0256 U 0.00743 UJ 0.0075 UJ 0.00777 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04014000  
10/22/2004     

0-0.5 ft

SSRI04014000R  
10/26/2005      

0-1 ft

SSRI04015000  
10/26/2004     

0-0.5 ft

SSRI04015000R  
10/26/2005      

0-1 ft

SSRI04016000  
10/26/2004     

0-0.5 ft

SSRI04017000  
10/26/2004     

0-0.5 ft

SSRI04018000  
10/26/2004     

0-0.5 ft

SSRI04018000
DUP          

10/26/2004     
0-0.5 ft

0.157 0.497 1.19 J 0.108 J 1.56 J
0.0754 U 0.256 U 0.169 J 0.075 UJ 0.167 J

0.00754 U 0.0256 U 0.00743 UJ 0.0075 UJ 0.00777 U
0.0754 U 0.256 U 0.0743 UJ 0.075 UJ 0.0777 U

0.108 0.293 1 J 0.075 UJ 1.41 J
0.128 0.406 0.974 J 0.101 J 1.34 J

0.204 U 0.0044 U
0.204 U 0.0044 U
0.204 U 0.0044 U
0.204 U 0.0044 U
0.204 U 0.0044 U

4 0.0535 J
1.07 0.0187 

7730 J 15300 6490 7750 8870 J
0.096 UJ 0.11 UJ 0.0239 UJ 0.0242 UJ 0.04 UJ

8 J 13 J 5.9 6.2 11.3 J
21.1 J 55 26.9 30.8 21.2 J

1.1 J 0.79 J 0.26 0.26 0.97 
0.12 0.22 0.078 U 0.075 U 0.11 
648 1070 672 881 1230 

12.6 J 56.6 J 17 15.3 14.4 J
3.1 7.8 4.5 4.5 3.4 

178 J 12.3 UJ 14.9 U 14.6 U 15.6 U
11200 20100 11500 12300 8710 
35.4 J 12.3 J 5.6 5.7 15 J
2270 7840 J 2820 3170 1840 

139 378 118 127 103 
0.047 U 0.17 0.065 0.035 0.032 U

0.58 0.67 J 0.77 0.65 0.77 
10 J 27.7 J 11.4 8.9 9.9 J

1080 9200 U 1600 1930 812 
1.3 UJ 0.444 U 1.2 U 1.1 U 0.45 UJ

0.11 0.052 J 0.023 0.022 0.039 
42.8 U 63.5 U 61.1 U 61 U 33.4 U

0.094 U 0.19 U 0.11 UJ 0.13 UJ 0.093 U
3.9 6.7 5.5 7 4.3 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04014000  
10/22/2004     

0-0.5 ft

SSRI04014000R  
10/26/2005      

0-1 ft

SSRI04015000  
10/26/2004     

0-0.5 ft

SSRI04015000R  
10/26/2005      

0-1 ft

SSRI04016000  
10/26/2004     

0-0.5 ft

SSRI04017000  
10/26/2004     

0-0.5 ft

SSRI04018000  
10/26/2004     

0-0.5 ft

SSRI04018000
DUP          

10/26/2004     
0-0.5 ft

384 700 390 441 308 
0.61 UJ 0.46 U 0.35 0.29 0.35 UJ

23.2 J 6.8 J 3.1 2.5 9.6 J
15.2 J 40.3 J 14.9 17 14 J

30 U 47.8 U 23.4 UJ 20.8 UJ 25.8 U
2.9 U 5.9 J 2.3 U 2.1 U 1.2 U

12.1373422 34.8773842 12.429387 11.3921051 16.0714286 

22.5 U 83.4 UJ 27.7 U 22.4 U 23.6 U
3.96 J 11.1 U 15.3 14.8 6.79 J
6.83 U 8.36 U 5.19 J 6.74 U 6.92 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04019000  
10/22/2004     

0-1 ft

SSRI04019000
DUP          

10/22/2004     
0-1 ft

SSRI04019000R  
10/26/2005      

0-1 ft

SSRI04019000R  
11/12/2004      

0-1 ft

SSRI04020000  
10/25/2004     

0-0.5 ft

SSRI04020001R  
7/16/2007       

0-1 ft

SSRI04021000  
10/22/2004     

0-0.5 ft

SSRI04022000  
10/26/2005     

0-1 ft

0.00127 U 0.0011 U 0.00144 U
0.00127 UJ 0.0011 U 0.00144 UJ
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U

0.00127 UJ 0.0011 U 0.00144 UJ
0.00127 U 0.0011 U 0.00144 U

0.00127 UJ 0.0011 U 0.00144 UJ
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U

0.00127 UJ 0.0011 U 0.00144 UJ
0.00127 UJ 0.0011 U 0.00144 UJ
0.00127 UJ 0.0011 U 0.00144 UJ

0.0092 0.00549 U 0.0117 U
0.00635 U 0.00549 U 0.00718 U
0.00635 U 0.00549 U 0.00718 U

0.269 0.0055 UJ 0.694 J
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U

0.00127 UJ 0.0011 U 0.00144 UJ
0.00127 U 0.0011 U 0.00144 U
0.00635 U 0.00549 UJ 0.00718 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U

0.00127 UJ 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00635 U 0.00549 U 0.00718 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04019000  
10/22/2004     

0-1 ft

SSRI04019000
DUP          

10/22/2004     
0-1 ft

SSRI04019000R  
10/26/2005      

0-1 ft

SSRI04019000R  
11/12/2004      

0-1 ft

SSRI04020000  
10/25/2004     

0-0.5 ft

SSRI04020001R  
7/16/2007       

0-1 ft

SSRI04021000  
10/22/2004     

0-0.5 ft

SSRI04022000  
10/26/2005     

0-1 ft
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00127 U 0.0011 U 0.00144 U
0.00635 U 0.00549 UJ 0.00718 U
0.00127 U 0.0011 U 0.00144 U
0.00179 U 0.0022 U 0.00287 U
0.00127 U 0.0011 U 0.00144 U

0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U

0.452 UJ 0.758 U 0.393 U
0.903 U 1.52 U 0.785 U
0.452 U 0.758 U 0.393 U

0.452 UJ 0.758 U 0.393 U
0.0452 U 0.0758 U 0.0393 U

0.452 U 0.758 U 0.393 U
0.0452 U 0.0758 U 0.0393 U

0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U

0.0452 U 0.0758 U 0.0393 U
0.0452 U 0.0758 U 0.0393 U
0.0452 U 0.0758 U 0.0393 U
0.0452 U 0.0924 0.0393 U
0.0452 U 0.0862 J 0.0385 J

0.031 J 0.182 J 0.0852 
0.0452 U 0.0758 UJ 0.0393 U
0.0239 J 0.0758 UJ 0.0393 U

0.87 J 1.52 U 0.785 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04019000  
10/22/2004     

0-1 ft

SSRI04019000
DUP          

10/22/2004     
0-1 ft

SSRI04019000R  
10/26/2005      

0-1 ft

SSRI04019000R  
11/12/2004      

0-1 ft

SSRI04020000  
10/25/2004     

0-0.5 ft

SSRI04020001R  
7/16/2007       

0-1 ft

SSRI04021000  
10/22/2004     

0-0.5 ft

SSRI04022000  
10/26/2005     

0-1 ft
0.452 UJ 0.758 U 0.0414 J
0.452 UJ 0.758 U 0.393 U
0.452 U 0.758 UJ 0.393 U

0.0339 J 0.111 0.0548 
0.0452 U 0.0758 UJ 0.0393 U
0.452 UJ 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U

0.452 UJ 0.758 U 0.0455 J
0.452 U 0.758 UJ 0.393 U
0.452 U 0.758 U 0.393 U

0.0559 J 0.19 0.0879 
0.0452 UJ 0.0758 U 0.0393 U

0.452 UJ 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U

0.452 UJ 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U

0.0452 U 0.0758 UJ 0.0393 U
0.452 U 0.758 U 0.393 U

0.0452 U 0.0758 U 0.0393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U
0.452 U 0.758 U 0.393 U

0.0271 J 0.119 0.0531 
0.452 U 0.758 U 0.393 U

0.0529 J 0.235 0.0922 

0.0903 U 0.0758 UJ 0.0785 U
0.27 UJ 0.0758 UJ 0.0785 U

0.0903 U 0.0758 UJ 0.0785 U
0.00903 U 0.00758 UJ 0.00785 U
0.00903 U 0.00758 UJ 0.00785 U

0.00903 UJ 0.0394 J 0.00785 U
0.00903 U 0.00758 UJ 0.0228 J
0.00452 U 0.00379 UJ 0.00393 U

0.00903 UJ 0.00758 UJ 0.0311 
0.00903 UJ 0.00758 UJ 0.00785 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04019000  
10/22/2004     

0-1 ft

SSRI04019000
DUP          

10/22/2004     
0-1 ft

SSRI04019000R  
10/26/2005      

0-1 ft

SSRI04019000R  
11/12/2004      

0-1 ft

SSRI04020000  
10/25/2004     

0-0.5 ft

SSRI04020001R  
7/16/2007       

0-1 ft

SSRI04021000  
10/22/2004     

0-0.5 ft

SSRI04022000  
10/26/2005     

0-1 ft
0.145 J 0.0805 J 0.0632 

0.0903 U 0.0758 UJ 0.0785 U
0.00903 U 0.00758 UJ 0.00785 U
0.0903 UJ 0.0758 UJ 0.0785 U
0.0903 U 0.0644 J 0.0785 U

0.113 J 0.0963 J 0.0691 J

0.0041 U 0.00364 U 3.92 U
0.0041 U 0.00364 U 3.92 U
0.0041 U 0.00364 U 3.92 U
0.0041 U 0.00364 U 3.92 U
0.0041 U 0.00364 U 3.92 U
0.0041 U 0.0106 J 3.92 U

0.0116 0.0104 32.6 

13400 6710 6600 J
0.054 UJ 0.095 UJ 0.089 UJ

7.5 5 5.4 J
19.3 UJ 17.8 14.5 J

0.51 0.3 0.26 J
0.13 U 0.075 U 0.12 

1730 572 554 
17 J 10.6 J 9.8 J
6.7 J 1.7 J 1.8 

22.5 U 10.8 U 14.9 U
11400 6440 J 9750 

27.9 J 24.5 30.4 J
4230 J 1170 J 1360 

241 J 56 J 72.8 
0.063 0.05 U 0.069 

0.99 0.6 0.55 
14.1 J 5.7 J 6.1 J
1290 674 J 934 

0.46 U 0.67 U 0.55 UJ
0.066 0.036 0.054 

43.8 U 55.4 UJ 37.9 U
0.14 U 0.11 U 0.12 U

4.7 J 4.6 3.9 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04019000  
10/22/2004     

0-1 ft

SSRI04019000
DUP          

10/22/2004     
0-1 ft

SSRI04019000R  
10/26/2005      

0-1 ft

SSRI04019000R  
11/12/2004      

0-1 ft

SSRI04020000  
10/25/2004     

0-0.5 ft

SSRI04020001R  
7/16/2007       

0-1 ft

SSRI04021000  
10/22/2004     

0-0.5 ft

SSRI04022000  
10/26/2005     

0-1 ft
579 394 330 

0.73 U 0.35 UJ 0.51 UJ
9.2 J 5 4.5 J

23 J 16.5 J 15.4 J
106 U 76.4 U 32.6 U

1.2 UJ 1.3 U 0.79 U

29.673913 29.673913 12.8197684 15.7253048 

25.1 U 18.6 U 26.9 U
18.3 U 8.77 U 6.47 J

7.98 U 6.58 U 6.98 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04023000  
10/26/2005     

0-1 ft

SSRI04024000  
10/26/2005     

0-1 ft

SSRI04025000  
10/26/2005     

0-1 ft

SSRI04026000  
10/26/2005     

0-1 ft

SSRI04027000  
7/16/2007      

0-1 ft

SSRI04028000  
7/16/2007      

0-1 ft

SSRI04029000  
7/16/2007      

0-1 ft

SSRI04030000  
7/16/2007      

0-1 ft

SSRI04031000  
7/16/2007      

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04023000  
10/26/2005     

0-1 ft

SSRI04024000  
10/26/2005     

0-1 ft

SSRI04025000  
10/26/2005     

0-1 ft

SSRI04026000  
10/26/2005     

0-1 ft

SSRI04027000  
7/16/2007      

0-1 ft

SSRI04028000  
7/16/2007      

0-1 ft

SSRI04029000  
7/16/2007      

0-1 ft

SSRI04030000  
7/16/2007      

0-1 ft

SSRI04031000  
7/16/2007      

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04023000  
10/26/2005     

0-1 ft

SSRI04024000  
10/26/2005     

0-1 ft

SSRI04025000  
10/26/2005     

0-1 ft

SSRI04026000  
10/26/2005     

0-1 ft

SSRI04027000  
7/16/2007      

0-1 ft

SSRI04028000  
7/16/2007      

0-1 ft

SSRI04029000  
7/16/2007      

0-1 ft

SSRI04030000  
7/16/2007      

0-1 ft

SSRI04031000  
7/16/2007      

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04023000  
10/26/2005     

0-1 ft

SSRI04024000  
10/26/2005     

0-1 ft

SSRI04025000  
10/26/2005     

0-1 ft

SSRI04026000  
10/26/2005     

0-1 ft

SSRI04027000  
7/16/2007      

0-1 ft

SSRI04028000  
7/16/2007      

0-1 ft

SSRI04029000  
7/16/2007      

0-1 ft

SSRI04030000  
7/16/2007      

0-1 ft

SSRI04031000  
7/16/2007      

0-1 ft

0.0042 U 0.0187 U 0.222 U 0.187 U 0.7 U 3.7 U 0.00351 U 0.00359 U 0.00359 U
0.0042 U 0.0187 U 0.222 U 0.187 U 0.7 U 3.7 U 0.00351 U 0.00359 U 0.00359 U
0.0042 U 0.0187 U 0.222 U 0.187 U 0.7 U 3.7 U 0.00351 U 0.00359 U 0.00359 U
0.0042 U 0.0187 U 0.222 U 0.187 U 0.7 U 3.7 U 0.00351 U 0.00359 U 0.00359 U
0.0042 U 0.0187 U 0.222 U 0.187 U 0.7 U 3.7 U 0.00351 U 0.00359 U 0.00359 U

0.128 0.192 4.14 2.76 0.7 U 3.7 U 0.0199 0.013 J 0.0132 J
0.0349 J 0.0552 0.588 0.465 J 6.79 38.1 0.0125 0.0079 0.0076 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04023000  
10/26/2005     

0-1 ft

SSRI04024000  
10/26/2005     

0-1 ft

SSRI04025000  
10/26/2005     

0-1 ft

SSRI04026000  
10/26/2005     

0-1 ft

SSRI04027000  
7/16/2007      

0-1 ft

SSRI04028000  
7/16/2007      

0-1 ft

SSRI04029000  
7/16/2007      

0-1 ft

SSRI04030000  
7/16/2007      

0-1 ft

SSRI04031000  
7/16/2007      

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04032000  
7/16/2007      

0-1 ft

SSRI04032000A  
7/16/2007       

0-1 ft

SSRI04033000  
7/16/2007      

0-1 ft

SSRI04034000  
7/16/2007      

0-1 ft

SBRI07001000  
10/22/2004     

0-1 ft

SBRI07002000  
10/22/2004     

0-1 ft

SBRI07003000  
10/22/2004     

0-1 ft

SBRI07004000  
10/22/2004     

0-1 ft

SBRI07005000  
10/21/2004     

0-1 ft

0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04032000  
7/16/2007      

0-1 ft

SSRI04032000A  
7/16/2007       

0-1 ft

SSRI04033000  
7/16/2007      

0-1 ft

SSRI04034000  
7/16/2007      

0-1 ft

SBRI07001000  
10/22/2004     

0-1 ft

SBRI07002000  
10/22/2004     

0-1 ft

SBRI07003000  
10/22/2004     

0-1 ft

SBRI07004000  
10/22/2004     

0-1 ft

SBRI07005000  
10/21/2004     

0-1 ft
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00053 J 0.000857 U 0.00093 U 0.00102 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00517 U 0.00495 U 0.00429 U 0.00465 U 0.00511 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U
0.00207 U 0.00198 U 0.00171 U 0.00186 U 0.00205 U
0.00103 U 0.00099 U 0.000857 U 0.00093 U 0.00102 U

1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
2.76 U 0.7 U 0.697 U 0.695 U 0.709 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.0349 U 0.0347 U 0.0355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.0349 U 0.0347 U 0.0355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.0554 0.0347 U 0.0355 U
0.138 U 0.035 U 0.0349 U 0.0347 U 0.142 
0.138 U 0.035 U 0.1 0.0347 U 0.0355 U
0.138 U 0.035 U 0.299 0.0347 U 0.0355 U

0.138 UJ 0.035 U 0.33 0.0347 U 0.222 
0.138 UJ 0.035 U 0.34 0.0347 U 0.0981 
0.138 UJ 0.035 U 0.17 J 0.0347 U 0.0355 U
0.138 UJ 0.035 U 0.0349 U 0.0347 U 0.0355 U

2.76 U 0.7 UJ 0.697 UJ 0.695 U 0.709 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 62 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04032000  
7/16/2007      

0-1 ft

SSRI04032000A  
7/16/2007       

0-1 ft

SSRI04033000  
7/16/2007      

0-1 ft

SSRI04034000  
7/16/2007      

0-1 ft

SBRI07001000  
10/22/2004     

0-1 ft

SBRI07002000  
10/22/2004     

0-1 ft

SBRI07003000  
10/22/2004     

0-1 ft

SBRI07004000  
10/22/2004     

0-1 ft

SBRI07005000  
10/21/2004     

0-1 ft
0.69 U 0.35 U 0.348 U 0.174 U 0.354 UJ
1.38 U 0.35 U 0.349 U 0.347 U 0.355 UJ
1.38 U 0.35 U 0.0438 J 0.347 U 0.355 U

0.138 U 0.035 U 0.253 0.0347 U 0.0668 
0.138 UJ 0.035 U 0.0349 UJ 0.0347 U 0.0355 U

1.38 U 0.35 U 0.0192 J 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 UJ

1.38 UJ 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.463 0.0347 U 0.121 
0.138 U 0.035 U 0.0402 0.0347 U 0.0046 J

1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 UJ 0.035 U 0.199 J 0.0347 U 0.0355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.0349 U 0.0347 U 0.0355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.44 0.0347 U 0.0638 
1.38 U 0.35 U 0.349 U 0.347 U 0.355 U

0.138 U 0.035 U 0.621 0.0347 U 0.116 

0.0172 U 0.0175 UJ 0.0174 U 0.0174 U 0.0177 U
0.0233 U 0.0175 UJ 0.0174 U 0.0174 U 0.0177 UJ
0.0172 U 0.0175 UJ 0.758 J 0.0174 U 0.0138 J

0.00172 U 0.00175 UJ 1.62 0.00174 U 0.0637 
0.00172 U 0.00538 J 1.03 J 0.00174 U 0.0391 J
0.00172 U 0.00175 UJ 2.08 J 0.00174 U 0.0596 J
0.00172 U 0.00175 UJ 0.645 0.00174 U 0.0317 

0.000862 U 0.00401 J 0.605 J 0.000868 U 0.025 J
0.00172 U 0.00175 UJ 1.11 J 0.00174 U 0.0474 J
0.00172 U 0.00175 UJ 0.0597 J 0.00174 U 0.00177 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04032000  
7/16/2007      

0-1 ft

SSRI04032000A  
7/16/2007       

0-1 ft

SSRI04033000  
7/16/2007      

0-1 ft

SSRI04034000  
7/16/2007      

0-1 ft

SBRI07001000  
10/22/2004     

0-1 ft

SBRI07002000  
10/22/2004     

0-1 ft

SBRI07003000  
10/22/2004     

0-1 ft

SBRI07004000  
10/22/2004     

0-1 ft

SBRI07005000  
10/21/2004     

0-1 ft
0.00172 U 0.00779 J 3.45 0.00174 U 0.128 

0.0172 U 0.0175 UJ 0.434 J 0.0174 U 0.0177 U
0.00172 U 0.00175 UJ 0.00174 U 0.00174 U 0.00177 U

0.0172 U 0.0175 UJ 0.0174 U 0.0174 U 0.0177 U
0.0172 U 0.00216 J 2.89 J 0.0174 U 0.0759 J

0.00172 U 0.00175 UJ 2.88 0.00174 U 0.105 

0.0353 U 0.0348 U 0.351 U
0.0353 U 0.0348 U 0.351 U
0.0353 U 0.0348 U 0.351 U
0.0353 U 0.0348 U 0.351 U
0.0353 U 0.0348 U 0.351 U

0.28 0.293 8.76 
0.133 0.122 3.56 

6630 J 7150 9340 10200 J 9520 
0.0221 UJ 0.15 UJ 0.05 UJ 0.0229 UJ 0.0234 UJ

3.2 J 4.8 J 2.9 J 5.7 J 5.5 J
23.7 J 57.8 J 56.2 J 47.4 J 31.3 J

0.2 J 0.98 J 0.26 J 0.27 J 0.48 J
0.048 0.14 0.054 U 0.066 0.098 

594 651 J 1220 J 755 1770 J
11.9 J 15.8 J 22 J 21.7 J 18.4 J

2.6 4.6 3.6 4.7 4.3 
7.4 J 17.8 UJ 12.3 UJ 11.3 J 14.5 UJ

11600 12600 J 13700 J 18700 11000 J
3.4 J 8.5 J 4.9 J 5.4 J 5.8 J
2660 3200 J 4460 J 4730 3670 J

102 155 136 181 125 
0.01 U 0.045 0.0029 U 0.00189 U 0.01 U

18.4 1.6 1.9 1.1 1.3 
6.2 J 11.2 J 8.8 J 12 J 10.5 J
1700 2740 J 3040 J 3960 1610 J

0.65 J 0.71 U 0.51 U 0.91 J 0.83 U
0.015 0.11 0.017 0.023 0.023 

67 98.6 U 155 97.8 100 U
0.1 0.19 U 0.19 U 0.19 0.13 U
5.9 5.7 J 5.3 J 5.5 3.8 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04032000  
7/16/2007      

0-1 ft

SSRI04032000A  
7/16/2007       

0-1 ft

SSRI04033000  
7/16/2007      

0-1 ft

SSRI04034000  
7/16/2007      

0-1 ft

SBRI07001000  
10/22/2004     

0-1 ft

SBRI07002000  
10/22/2004     

0-1 ft

SBRI07003000  
10/22/2004     

0-1 ft

SBRI07004000  
10/22/2004     

0-1 ft

SBRI07005000  
10/21/2004     

0-1 ft
359 531 611 637 433 

0.3 UJ 2.5 J 0.2 UJ 0.27 UJ 0.29 UJ
1 J 10.3 J 5.1 J 1.6 J 93.6 J

14.5 J 20.2 J 23.8 J 21.9 J 18.6 J
13 J 29.8 UJ 24.9 UJ 23.8 J 20.9 UJ

2 J 4.3 UJ 1.7 UJ 3 J 2.7 UJ

3.65502341 5.20710617 4.51493183 4.24200278 6.45136439 

17.4 U 18 U 18 U 17.7 U 18 U
8.18 U 8.3 U 8.3 U 8.34 U 8.5 U
6.14 U 6.3 U 6.3 U 6.25 U 6.4 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI07006000  
10/21/2004     

0-1 ft

SBRI07007000  
10/21/2004     

0-1 ft

SBRI07007000R  
11/11/2004      

0-1 ft

SBRI07008000  
11/4/2004      

0-1 ft

SBRI07009000  
10/21/2004     

0-1 ft

SBRI07010000  
10/21/2004     

0-1 ft

SSRI07001000  
10/21/2004     

0-1 ft

SSRI07002000  
10/21/2004     

0-1 ft

SSRI07003000  
10/21/2004     

0-1 ft

0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U

0.00413 U 0.00504 UJ 0.00451 U 0.00559 U 0.00573 U 0.00502 U 0.00685 U 0.00553 U
0.00413 U 0.00504 UJ 0.00451 U 0.00559 U 0.00573 U 0.00502 U 0.00685 U 0.00553 U
0.00413 U 0.00504 UJ 0.00451 U 0.00559 U 0.00573 U 0.00502 U 0.00685 U 0.00553 U

0.025 0.00504 UJ 0.0072 0.00559 U 0.0167 0.00502 U 0.0068 U 0.0112 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 UJ 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U

0.00413 U 0.00504 U 0.00451 U 0.00559 U 0.00573 U 0.00502 UJ 0.00685 UJ 0.00553 UJ
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 UJ 0.00137 UJ 0.00111 UJ
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U

0.00413 U 0.00504 U 0.00451 U 0.00559 U 0.00573 U 0.00502 U 0.00685 U 0.00553 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.0037 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI07006000  
10/21/2004     

0-1 ft

SBRI07007000  
10/21/2004     

0-1 ft

SBRI07007000R  
11/11/2004      

0-1 ft

SBRI07008000  
11/4/2004      

0-1 ft

SBRI07009000  
10/21/2004     

0-1 ft

SBRI07010000  
10/21/2004     

0-1 ft

SSRI07001000  
10/21/2004     

0-1 ft

SSRI07002000  
10/21/2004     

0-1 ft

SSRI07003000  
10/21/2004     

0-1 ft
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U

0.00413 U 0.00504 U 0.00451 U 0.00559 U 0.00573 U 0.00502 U 0.00685 U 0.00553 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U

0.00165 U 0.00189 U 0.0018 U 0.00224 U 0.00229 U 0.00201 U 0.00274 U 0.00221 U
0.000825 U 0.00101 U 0.000902 U 0.00112 U 0.00115 U 0.001 U 0.00137 U 0.00111 U

0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.715 U 2.85 U 0.721 U 0.715 U 0.703 U 0.71 U 0.749 U 0.796 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 U 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 U 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 U 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 UJ 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U

0.715 U 2.85 U 0.721 UJ 0.715 UJ 0.0555 J 0.141 J 0.078 J 0.122 J
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 67 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI07006000  
10/21/2004     

0-1 ft

SBRI07007000  
10/21/2004     

0-1 ft

SBRI07007000R  
11/11/2004      

0-1 ft

SBRI07008000  
11/4/2004      

0-1 ft

SBRI07009000  
10/21/2004     

0-1 ft

SBRI07010000  
10/21/2004     

0-1 ft

SSRI07001000  
10/21/2004     

0-1 ft

SSRI07002000  
10/21/2004     

0-1 ft

SSRI07003000  
10/21/2004     

0-1 ft
0.358 UJ 1.42 UJ 0.0394 J 0.358 U 0.352 UJ 0.177 UJ 0.187 UJ 0.199 UJ
0.358 UJ 1.42 U 0.361 U 0.358 U 0.0335 J 0.355 UJ 0.374 UJ 0.398 UJ
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 U 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U

0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.358 UJ 1.42 U 0.361 UJ 0.358 U 0.352 UJ 0.355 UJ 0.374 UJ 0.398 UJ
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 U 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0351 J
0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U

0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 UJ 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U
0.358 U 1.42 U 0.361 U 0.358 U 0.352 U 0.355 U 0.374 U 0.398 U

0.0358 U 0.142 U 0.0361 UJ 0.0358 U 0.0352 U 0.0355 U 0.0374 U 0.0398 U

0.0179 U 0.0178 U 0.018 U 0.0179 U 0.0176 UJ 0.071 U 0.0187 UJ 0.0199 U
0.0179 U 0.0178 U 0.00343 J 0.0179 U 0.0176 UJ 0.071 U 0.0263 UJ 0.14 U
0.0179 U 0.0178 U 0.018 U 0.0179 UJ 0.0176 U 0.071 U 0.0187 UJ 0.0199 U

0.00179 U 0.00178 U 0.0018 U 0.00179 U 0.00176 U 0.0071 U 0.00187 UJ 0.00199 U
0.0107 J 0.00178 U 0.0018 U 0.00392 J 0.00179 J 0.0071 U 0.00464 J 0.00199 U
0.0127 J 0.00178 UJ 0.0018 U 0.00702 J 0.00176 UJ 0.0071 UJ 0.00187 UJ 0.00199 UJ

0.0183 0.00178 U 0.0018 U 0.00444 0.00176 U 0.0071 U 0.00187 UJ 0.00199 U
0.00498 J 0.00089 U 0.000902 U 0.00361 J 0.000879 UJ 0.00355 U 0.000936 UJ 0.000995 U

0.0101 J 0.00178 UJ 0.0018 U 0.00313 J 0.00176 UJ 0.0071 UJ 0.00187 UJ 0.00199 UJ
0.00179 U 0.00178 UJ 0.0018 U 0.00179 U 0.00176 UJ 0.0071 UJ 0.00187 UJ 0.00199 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI07006000  
10/21/2004     

0-1 ft

SBRI07007000  
10/21/2004     

0-1 ft

SBRI07007000R  
11/11/2004      

0-1 ft

SBRI07008000  
11/4/2004      

0-1 ft

SBRI07009000  
10/21/2004     

0-1 ft

SBRI07010000  
10/21/2004     

0-1 ft

SSRI07001000  
10/21/2004     

0-1 ft

SSRI07002000  
10/21/2004     

0-1 ft

SSRI07003000  
10/21/2004     

0-1 ft
0.0218 0.00178 U 0.00474 0.00992 0.00221 0.0178 0.014 J 0.0664 

0.0179 UJ 0.0178 U 0.018 U 0.0179 U 0.0176 UJ 0.071 U 0.0187 UJ 0.0199 U
0.00179 U 0.00178 U 0.0018 U 0.00179 U 0.00176 U 0.0071 U 0.00187 UJ 0.00199 U
0.0179 UJ 0.0178 U 0.018 U 0.0179 U 0.0176 UJ 0.071 U 0.0187 UJ 0.0199 U
0.00676 J 0.0178 U 0.00271 J 0.0179 UJ 0.00263 J 0.00874 J 0.0101 J 0.0467 J

0.0194 0.00178 U 0.00527 0.00615 0.00176 U 0.012 0.0134 J 0.0746 J

8620 12300 10400 8810 12500 8290 8890 15500 
0.0233 UJ 0.023 UJ 0.029 UJ 0.0234 UJ 0.093 UJ 0.073 UJ 0.0247 UJ 0.0261 UJ

8.7 J 4.9 6.3 5.1 J 5.2 J 11.3 9.9 7.3 
23.6 J 62.8 J 22.3 23.7 J 44.9 J 38.9 J 22.7 UJ 33.5 UJ
0.35 J 0.32 0.4 0.3 J 0.39 J 0.29 0.31 0.55 
0.096 0.084 U 0.077 U 0.048 U 0.077 U 0.23 0.13 U 0.12 U

1220 J 1700 335 470 J 1660 J 1540 913 343 
18.1 J 22.6 J 15.1 12.6 J 24.4 J 22 J 22.8 J 18.6 J

4.2 4.3 J 3.4 2.8 4.2 4.3 J 4.2 J 3.5 J
9.9 UJ 13.3 U 7.8 UJ 8.3 UJ 10.4 UJ 14.9 U 10.5 U 10.3 U

10100 J 17000 10900 10300 J 12000 J 12600 11200 14900 
6.6 J 9 J 6.7 J 8 J 6.2 J 12 J 9.4 J 29.1 J

3870 J 5030 J 2470 2500 J 4310 J 3930 J 3990 J 2790 J
119 191 J 102 86.6 133 206 J 255 J 121 J

0.0044 U 0.0079 0.016 J 0.0047 U 0.0064 U 0.0088 U 0.015 0.034 
0.5 1.2 0.49 UJ 0.67 0.86 0.82 3.2 0.95 

13.5 J 11.8 J 8.4 J 7.3 J 12.6 J 16.2 J 16.1 J 11 J
1180 J 3480 1110 1130 J 2610 J 2120 1560 1360 
0.89 U 0.54 U 0.97 U 1.3 U 1.1 U 0.59 U 0.51 U 0.62 U
0.021 0.035 U 0.022 U 0.017 0.018 0.036 0.031 0.054 

80.7 U 128 U 44.8 67.2 U 142 91.2 U 54.4 U 32.6 U
0.1 U 0.23 U 0.12 U 0.11 U 0.16 U 0.16 U 0.13 U 0.2 U
4.4 J 6.7 J 6.2 3.4 J 6.6 J 4.3 J 5.5 J 8.4 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI07006000  
10/21/2004     

0-1 ft

SBRI07007000  
10/21/2004     

0-1 ft

SBRI07007000R  
11/11/2004      

0-1 ft

SBRI07008000  
11/4/2004      

0-1 ft

SBRI07009000  
10/21/2004     

0-1 ft

SBRI07010000  
10/21/2004     

0-1 ft

SSRI07001000  
10/21/2004     

0-1 ft

SSRI07002000  
10/21/2004     

0-1 ft

SSRI07003000  
10/21/2004     

0-1 ft
407 750 500 428 597 496 482 665 

0.23 UJ 0.38 U 0.14 UJ 0.22 UJ 0.25 UJ 0.53 U 0.55 U 0.73 U
5.1 J 11.3 J 2.6 13 J 1.6 J 18.5 J 5.6 J 9.5 J

15.5 J 29.3 J 16.8 16.5 J 21.4 J 19.5 J 18.3 J 30.2 J
21 UJ 28.2 U 18.1 U 15.9 UJ 23.7 UJ 42.1 U 177 U 30.8 U
2.7 UJ 2.3 J 2.6 J 1.2 UJ 2.2 UJ 3.6 UJ 3.6 UJ 2.9 UJ

6.81520315 6.60427368 6.40640641 8.06446624 6.81063123 6.10095207 6.06995885 10.9477124 16.2102957 

18 U 18.1 U 18.3 UJ 18 U 18 U 18 U 19 U 20.2 U
8.4 U 4.49 J 8.6 UJ 8.4 U 8.5 U 8.45 U 8.93 U 9.64 U
6.3 U 6.41 U 6.45 UJ 2.92 J 6.4 U 6.34 U 6.7 U 7.14 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI07004000  
10/21/2004     

0-1 ft

SSRI07005000  
10/21/2004     

0-1 ft

SSRI07006000  
10/20/2004     

0-1 ft

SSRI07006000R  
11/12/2004      

0-1 ft

SSRI07006000
RDUP         

11/12/2004     
0-1 ft

SSRI07007000  
10/20/2004     

0-1 ft

SSRI07007000R  
11/12/2004      

0-1 ft

SSRI07008000  
10/21/2004     

0-1 ft

0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U

0.0069 U 0.0122 U 0.00829 U 0.00936 U 0.00491 U
0.00582 U 0.0122 U 0.00829 U 0.00936 U 0.00491 U
0.00582 U 0.0122 U 0.00829 U 0.00936 U 0.00491 U

0.167 0.0122 U 0.0642 J 0.231 0.00491 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U

0.00582 UJ 0.0122 UJ 0.00829 U 0.00936 U 0.00491 UJ
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U

0.00116 UJ 0.00244 UJ 0.00166 U 0.00187 U 0.000981 UJ
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 UJ 0.00187 UJ 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00582 U 0.0122 U 0.00829 U 0.00936 U 0.00491 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI07004000  
10/21/2004     

0-1 ft

SSRI07005000  
10/21/2004     

0-1 ft

SSRI07006000  
10/20/2004     

0-1 ft

SSRI07006000R  
11/12/2004      

0-1 ft

SSRI07006000
RDUP         

11/12/2004     
0-1 ft

SSRI07007000  
10/20/2004     

0-1 ft

SSRI07007000R  
11/12/2004      

0-1 ft

SSRI07008000  
10/21/2004     

0-1 ft
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00582 U 0.0122 U  R 0.00936 U 0.00491 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U
0.00233 U 0.00488 U 0.00244 U 0.00244 U 0.00196 U
0.00116 U 0.00244 U 0.00166 U 0.00187 U 0.000981 U

0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.776 U 1.01 U 0.907 U 1.02 U 0.746 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

0.0388 U 0.0504 U 0.0453 UJ 0.0512 UJ 0.0373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U

0.0388 U 0.0504 U 0.0453 UJ 0.0512 UJ 0.0373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

0.388 UJ 0.504 UJ R R 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U

0.0388 U 0.0504 U 0.0121 J 0.0512 UJ 0.0236 J
0.0388 U 0.0504 U 0.0453 UJ 0.0512 UJ 0.0373 U
0.0388 U 0.0504 U 0.0453 UJ 0.0512 UJ 0.0593 

0.0388 UJ 0.0504 UJ 0.0453 UJ 0.0512 UJ 0.27 
0.0388 UJ 0.0504 UJ 0.0521 J 0.0788 J 0.338 

0.0719 J 0.19 J 0.078 J 0.181 J 0.376 
0.0388 UJ 0.0504 UJ 0.0453 UJ 0.0512 UJ 0.185 

0.034 J 0.063 J 0.0439 J 0.0512 UJ 0.0373 UJ
0.0807 J 0.231 J 0.629 J 0.565 J 0.746 U

0.448 0.848 0.462 J 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 72 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI07004000  
10/21/2004     

0-1 ft

SSRI07005000  
10/21/2004     

0-1 ft

SSRI07006000  
10/20/2004     

0-1 ft

SSRI07006000R  
11/12/2004      

0-1 ft

SSRI07006000
RDUP         

11/12/2004     
0-1 ft

SSRI07007000  
10/20/2004     

0-1 ft

SSRI07007000R  
11/12/2004      

0-1 ft

SSRI07008000  
10/21/2004     

0-1 ft
0.388 UJ 0.504 UJ 0.227 UJ 0.112 J 0.373 UJ
0.388 UJ 0.504 UJ 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U R R 0.0186 J

0.0388 UJ 0.143 J 0.0581 J 0.092 J 0.315 
0.0388 UJ 0.0504 UJ 0.0453 UJ 0.0512 UJ 0.0373 U

0.388 U 0.504 U 0.0261 J 0.027 J 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

0.388 UJ 0.0473 J 0.0376 J 0.0559 J 0.373 U
0.388 UJ 0.504 UJ 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

0.106 0.183 0.0896 J 0.151 J 0.676 
0.0388 U 0.0504 U 0.0142 J 0.012 J 0.0222 J

0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

0.0388 UJ 0.0504 UJ 0.0453 UJ 0.0512 UJ 0.207 
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U

0.0388 U 0.0504 U 0.0453 UJ 0.0512 UJ 0.0373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 UJ 0.512 UJ 0.373 U
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U

0.046 0.109 0.0556 J 0.0992 J 0.34 
0.388 U 0.504 U 0.453 U 0.512 U 0.373 U

0.11 J 0.268 J 0.101 J 0.202 J 0.515 

0.0776 U 0.101 U 0.0907 U 0.102 U 0.0186 U
0.0776 U 0.955 U 0.0907 U 0.102 U 0.0186 U
0.0776 U 0.101 U 0.0907 U 0.102 U 0.0986 J

0.0845 0.0101 U 0.00907 U 0.0102 U 0.636 
0.0683 0.0101 U 0.0609 J 0.0102 U 0.448 

0.00776 UJ 0.0101 UJ 0.00907 U 0.0535 J 0.754 J
0.00776 U 0.0101 U 0.00907 U 0.0102 U 0.333 J
0.00388 U 0.00504 U 0.00453 U 0.00512 U 0.000932 U

0.0724 J 0.0101 UJ 0.00907 U 0.0102 U 0.462 J
0.00776 UJ 0.0101 UJ 0.00907 U 0.0102 U 0.00186 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI07004000  
10/21/2004     

0-1 ft

SSRI07005000  
10/21/2004     

0-1 ft

SSRI07006000  
10/20/2004     

0-1 ft

SSRI07006000R  
11/12/2004      

0-1 ft

SSRI07006000
RDUP         

11/12/2004     
0-1 ft

SSRI07007000  
10/20/2004     

0-1 ft

SSRI07007000R  
11/12/2004      

0-1 ft

SSRI07008000  
10/21/2004     

0-1 ft
0.199 0.259 0.00907 U 0.142 1.15 

0.0776 U 0.101 U 0.0907 U 0.102 U 0.0186 U
0.00776 U 0.0101 U 0.00907 U 0.0102 U 0.00186 U

0.0776 U 0.101 U 0.0907 U 0.102 U 0.0186 U
0.0945 0.18 J 0.0907 U 0.133 J 0.504 

0.172 0.251 0.0753 J 0.147 0.944 

7450 10200 8030 8240 11100 
0.058 UJ 0.94 J 0.0296 UJ 0.036 UJ 0.08 UJ

5.6 18 5.7 6.8 9.1 
39.7 J 21.6 UJ 13.4 U 16.8 41.3 J

0.33 0.32 0.26 0.24 0.4 
0.57 0.16 U 0.085 0.075 U 0.19 U

1420 319 145 189 1910 
20.6 J 12.8 J 9.7 J 10.9 J 29.7 J

6.4 J 1.6 J 1.6 1.1 5.5 J
17.9 U 21.6 U 6.5 UJ 7.8 UJ 23 U
11800 11100 7850 10000 17500 
41.1 J 84.3 J 18.8 J 36.5 J 16.1 J

3210 J 1260 J 1100 861 5050 J
270 J 48.2 J 40.3 35.6 245 J
0.019 0.15 U 0.07 0.12 0.013 U
0.68 2.3 0.66 1.1 0.61 

11.8 J 8.4 J 5.4 J 5.4 J 18.2 J
961 505 446 435 3160 

0.5 U 1.5 U 0.77 UJ 1.4 UJ 0.55 U
0.05 0.12 0.063 0.098 0.044 

55.6 U 44.4 U 20.3 U 27.8 U 110 U
0.091 U 0.12 U 0.095 U 0.14 U 0.19 U

4.2 J 4.4 J 4.3 3.6 5.8 J
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI07004000  
10/21/2004     

0-1 ft

SSRI07005000  
10/21/2004     

0-1 ft

SSRI07006000  
10/20/2004     

0-1 ft

SSRI07006000R  
11/12/2004      

0-1 ft

SSRI07006000
RDUP         

11/12/2004     
0-1 ft

SSRI07007000  
10/20/2004     

0-1 ft

SSRI07007000R  
11/12/2004      

0-1 ft

SSRI07008000  
10/21/2004     

0-1 ft
310 450 371 393 548 

0.59 U 1.5 U 0.37 J 0.63 J 0.52 U
19.1 J 31 J 4.3 J 6.7 J 153 J
20.1 J 33.8 J 16.4 J 25 J 22.9 J
53.8 U 25.6 U 10.8 U 13.7 U 44.2 U
2.1 UJ 2 UJ 1.5 UJ 1.5 UJ 4.4 UJ

14.0487805 42.2371583 28.0094853 26.4705882 34.8525469 34.8525469 12.0774599 

19.5 U 61.3 U 13.3 J 36.1 J 19.3 U
10.3 U 49.2 22.1 UJ 51.3 J 9.06 U
6.89 U 35 U 6.43 UJ 9.54 UJ 6.8 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI07009000  
10/20/2004     

0-1 ft

SSRI07009000R  
11/12/2004      

0-1 ft

SSRI07010000  
10/20/2004     

0-1 ft

SSRI07010000R  
11/12/2004      

0-1 ft

SSRI07011000  
10/21/2004     

0-1 ft

SSRI07012000  
10/20/2004     

0-1 ft

SSRI07012000R  
11/12/2004      

0-1 ft

SSRI07013000  
10/20/2004     

0-1 ft

0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ

0.0079 0.00662 U 0.00621 U 0.0055 J
0.00745 U 0.00662 U 0.00621 U 0.00596 U
0.00745 U 0.00662 U 0.00621 U 0.00596 U

0.321 0.0414 0.00621 U 0.238 
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00745 U 0.00662 U 0.00621 U 0.00596 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 UJ 0.00124 U 0.00119 UJ
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00745 U 0.00662 U 0.00621 U 0.00596 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI07009000  
10/20/2004     

0-1 ft

SSRI07009000R  
11/12/2004      

0-1 ft

SSRI07010000  
10/20/2004     

0-1 ft

SSRI07010000R  
11/12/2004      

0-1 ft

SSRI07011000  
10/21/2004     

0-1 ft

SSRI07012000  
10/20/2004     

0-1 ft

SSRI07012000R  
11/12/2004      

0-1 ft

SSRI07013000  
10/20/2004     

0-1 ft
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U
0.00745 U 0.00662 U 0.00621 U 0.00596 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U

0.0025 U 0.00227 U 0.00248 U 0.002 U
0.00149 U 0.00132 U 0.00124 U 0.00119 U

0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U

0.397 UJ 0.388 UJ 0.373 U 0.398 UJ 0.365 UJ
0.794 U 0.776 U 0.745 U 0.795 U 0.731 U

0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U

0.0397 UJ 0.0388 U 0.0373 U 0.0398 U 0.0365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U

0.0397 UJ 0.0388 U 0.0373 U 0.0398 U 0.0365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U

0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
R R 0.373 U R R

0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U

0.0397 UJ 0.0388 U 0.0155 J 0.0398 U 0.0365 U
0.0397 UJ 0.0388 U 0.0373 U 0.0398 U 0.0365 U
0.0397 UJ 0.0388 U 0.0859 0.0398 U 0.0365 U
0.0397 UJ 0.0388 U 0.293 0.0398 U 0.0365 U

0.0614 J 0.0338 J 0.376 0.0398 U 0.0365 U
0.136 J 0.0784 0.391 0.0398 U 0.0195 J

0.0397 UJ 0.0388 U 0.0373 U 0.0398 U 0.0365 U
0.0397 UJ 0.0388 U 0.0373 U 0.0334 J 0.0365 U

0.528 J 0.776 U 0.252 J 0.795 U 0.731 U
0.397 UJ 0.388 U 0.331 J 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI07009000  
10/20/2004     

0-1 ft

SSRI07009000R  
11/12/2004      

0-1 ft

SSRI07010000  
10/20/2004     

0-1 ft

SSRI07010000R  
11/12/2004      

0-1 ft

SSRI07011000  
10/21/2004     

0-1 ft

SSRI07012000  
10/20/2004     

0-1 ft

SSRI07012000R  
11/12/2004      

0-1 ft

SSRI07013000  
10/20/2004     

0-1 ft
0.118 J 0.0547 J 0.373 UJ 0.06 J 0.0536 J

0.397 UJ 0.388 U 0.373 UJ 0.398 U 0.365 U
R R 0.0186 J R R

0.0767 J 0.0486 0.275 0.0234 J 0.0184 J
0.0397 UJ 0.0388 U 0.0373 U 0.0398 U 0.0365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.0632 J 0.0346 J 0.373 UJ 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U

0.125 J 0.0928 0.541 0.0495 0.0261 J
0.0056 J 0.0388 U 0.0193 J 0.0398 U 0.0365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U

0.089 J 0.0388 U 0.191 0.0398 U 0.0365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U

0.0397 UJ 0.0388 U 0.0373 U 0.0398 U 0.0365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 UJ 0.388 U 0.373 U 0.398 U 0.365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U

0.0782 J 0.0488 0.299 0.0286 J 0.0365 U
0.397 U 0.388 U 0.373 U 0.398 U 0.365 U
0.134 J 0.0776 0.525 0.0474 0.0268 J

0.0794 U 0.0776 U 0.0745 U 0.0795 U 0.0731 U
0.748 U 0.251 U 0.0745 U 0.194 U 0.0731 U

0.0794 U 0.0776 U 0.0745 UJ 0.0795 U 0.0731 U
0.00794 U 0.00776 U 0.0178 0.00795 U 0.00731 U

0.0724 J 0.00776 U 0.00932 J 0.00795 U 0.00731 U
0.00794 U 0.00776 U 0.018 J 0.00795 U 0.00731 U
0.00794 U 0.00776 U 0.0288 0.00795 U 0.00731 U
0.00397 U 0.00388 U 0.0114 J 0.00398 U 0.00365 U
0.00794 U 0.0338 J 0.0166 J 0.0473 J 0.00731 U
0.00794 U 0.00776 U 0.00745 UJ 0.00795 U 0.00731 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI07009000  
10/20/2004     

0-1 ft

SSRI07009000R  
11/12/2004      

0-1 ft

SSRI07010000  
10/20/2004     

0-1 ft

SSRI07010000R  
11/12/2004      

0-1 ft

SSRI07011000  
10/21/2004     

0-1 ft

SSRI07012000  
10/20/2004     

0-1 ft

SSRI07012000R  
11/12/2004      

0-1 ft

SSRI07013000  
10/20/2004     

0-1 ft
0.184 J 0.0992 0.0243 0.152 0.0146 

0.0794 U 0.0776 U 0.0745 U 0.0795 U 0.0731 U
0.00794 U 0.00776 U 0.00745 U 0.00795 U 0.00731 U

0.0794 U 0.0776 U 0.0745 U 0.0795 U 0.0731 U
0.0794 U 0.0921 J 0.0124 J 0.112 J 0.0731 U

0.132 J 0.141 J 0.026 0.16 J 0.0167 J

10200 10800 9550 11300 8540 
0.048 UJ 0.045 UJ 0.082 UJ 0.0262 UJ 0.0235 UJ

9.5 6.5 6.7 J 7.7 3.6 
35 45.9 28.9 J 42.3 46.8 

0.44 0.37 0.94 J 0.53 0.4 
0.12 0.09 0.19 0.12 0.077 U
302 201 1190 J 299 191 

15.9 J 17.3 J 13.1 J 16.3 J 10.7 J
2.1 2.2 3 2.4 2.1 

10.7 UJ 9.1 UJ 24.9 UJ 13.4 UJ 7.4 UJ
14000 14500 9090 J 14400 9940 
43.9 J 78.3 J 12.6 J 36.2 J 9.3 J
2630 2290 2550 J 2850 1740 

115 126 112 223 306 
0.051 0.08 0.067 0.062 0.035 

1.1 0.92 1.9 0.74 0.48 
7.6 J 6.8 J 8.5 J 7 J 6 J
935 1980 941 J 1150 814 

0.6 UJ 0.66 UJ 2.1 0.61 UJ 0.62 UJ
0.072 0.065 0.088 0.083 0.029 

32.9 U 38.3 U 56.4 U 32.2 U 24.6 U
0.18 U 0.21 U 0.1 U 0.19 U 0.13 U

5.3 4.2 5.4 J 3.5 3.1 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 79 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI07009000  
10/20/2004     

0-1 ft

SSRI07009000R  
11/12/2004      

0-1 ft

SSRI07010000  
10/20/2004     

0-1 ft

SSRI07010000R  
11/12/2004      

0-1 ft

SSRI07011000  
10/21/2004     

0-1 ft

SSRI07012000  
10/20/2004     

0-1 ft

SSRI07012000R  
11/12/2004      

0-1 ft

SSRI07013000  
10/20/2004     

0-1 ft
515 669 392 617 390 

0.39 J 0.37 J 4 J 0.36 J 0.098 UJ
8.4 J 5.3 J 363 J 18.9 J 1.7 J
27 J 30.6 J 17 J 26.7 J 15.6 J

22.5 U 19.8 U 28.9 UJ 24.2 U 18.5 U
1.1 UJ 1.2 UJ 3.2 UJ 0.81 UJ 0.68 UJ

19.9667118 16.064257 27.3484163 14.1210375 11.9329525 25.7529727 16.1538462 14.8372259 

9.81 J 18 J 19 U 14 J 6.32 J
13.9 UJ 23.3 UJ 9.1 U 23 UJ 11.2 UJ
7.99 UJ 13.6 UJ 6.8 U 13 UJ 11.6 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI07013000R  
11/12/2004      

0-1 ft

SSRI07014000  
10/20/2004     

0-1 ft

SSRI07014000
DUP          

10/20/2004     
0-1 ft

SSRI07014000
MS           

10/20/2004     
0-1 ft

SSRI07015000  
10/21/2004     

0-1 ft

SSRI07016000  
10/20/2004     

0-1 ft

SSRI07017000  
10/20/2004     

0-1 ft

SSRI07018000  
10/20/2004     

0-1 ft

SBRI08005000  
10/11/2005     

0-1 ft

0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.0006 J 0.00173 U 0.0011 U 0.0013 U

0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U

0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U

0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00583 UJ 0.0068 UJ 0.00483 U 0.00866 U 0.0057 U 0.0064 U
0.00583 UJ 0.0068 UJ 0.00483 U 0.00866 U 0.0057 U 0.0064 U
0.00583 UJ 0.0068 UJ 0.00483 U 0.00866 U 0.0057 U 0.0064 U

0.13 J 0.0068 UJ 0.00483 U 0.00866 U 0.0057 U 0.0251 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U

0.00117 UJ 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00583 U 0.0068 UJ 0.00483 U 0.00866 UJ 0.0057 U 0.0064 UJ
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 UJ 0.0011 U 0.0013 UJ
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00583 U 0.0068 UJ 0.00483 U 0.00866 U 0.0057 U 0.0064 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI07013000R  
11/12/2004      

0-1 ft

SSRI07014000  
10/20/2004     

0-1 ft

SSRI07014000
DUP          

10/20/2004     
0-1 ft

SSRI07014000
MS           

10/20/2004     
0-1 ft

SSRI07015000  
10/21/2004     

0-1 ft

SSRI07016000  
10/20/2004     

0-1 ft

SSRI07017000  
10/20/2004     

0-1 ft

SSRI07018000  
10/20/2004     

0-1 ft

SBRI08005000  
10/11/2005     

0-1 ft
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00583 U 0.0068 UJ 0.00483 U 0.00866 U 0.0057 U 0.0064 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U
0.00213 U 0.0027 UJ 0.00193 U 0.00346 U 0.0023 U 0.0026 U
0.00117 U 0.0014 UJ 0.000966 U 0.00173 U 0.0011 U 0.0013 U

0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.414 UJ 0.373 U 0.416 U 0.383 UJ 0.386 UJ
0.828 U 0.747 U 0.831 U 0.766 U 0.773 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

R 0.373 U 0.416 U R R
0.414 UJ 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.0465 J 0.0373 U 0.0416 U 0.0383 U 0.0386 U

0.0377 J 0.0373 U 0.244 0.0383 U 0.0386 U
0.0612 J 0.0486 0.0553 0.0383 U 0.0308 J

0.0414 UJ 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.0798 J 0.0373 U 0.025 J 0.0344 J 0.0386 U
0.828 U 0.747 U 0.151 J 0.766 U 0.423 J
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI07013000R  
11/12/2004      

0-1 ft

SSRI07014000  
10/20/2004     

0-1 ft

SSRI07014000
DUP          

10/20/2004     
0-1 ft

SSRI07014000
MS           

10/20/2004     
0-1 ft

SSRI07015000  
10/21/2004     

0-1 ft

SSRI07016000  
10/20/2004     

0-1 ft

SSRI07017000  
10/20/2004     

0-1 ft

SSRI07018000  
10/20/2004     

0-1 ft

SBRI08005000  
10/11/2005     

0-1 ft
0.0863 J 0.373 UJ 0.416 UJ 0.0607 J 0.0681 J

0.414 U 0.373 UJ 0.416 U 0.383 U 0.386 U
R 0.373 U 0.416 U R R

0.0745 0.0333 J 0.0494 0.0279 J 0.0291 J
0.0414 UJ 0.0373 U 0.0416 U 0.0383 U 0.0386 U

0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0471 J 0.373 UJ 0.416 U 0.0336 J 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.11 0.058 0.0727 0.0452 0.0399 
0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0056 J

0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.414 UJ 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0414 UJ 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0414 U 0.0373 U 0.0416 U 0.0383 U 0.0386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.0656 J 0.0236 J 0.0406 J 0.0248 J 0.0237 J
0.414 U 0.373 U 0.416 U 0.383 U 0.386 U

0.117 J 0.0504 0.0747 0.0452 0.0473 

0.0828 U 0.0747 U 0.0208 U 0.0766 U 0.0773 U
0.128 U 0.0747 UJ 0.382 0.0921 U 0.0772 U

0.0828 U 0.0747 UJ 0.0208 U 0.0766 U 0.0773 U
0.0605 0.0409 0.00208 U 0.00766 U 0.00773 U

0.0843 J 0.0204 J 0.00208 U 0.0264 U 0.0127 J
R 0.0328 J 0.00208 UJ 0.00766 U 0.00773 U
R 0.0324 0.00208 U 0.00766 U 0.00773 U
R 0.00373 UJ 0.00104 U 0.00383 U 0.00386 U

0.0541 J 0.0165 J 0.00208 UJ 0.00766 U 0.00773 U
0.00828 U 0.00747 UJ 0.00208 UJ 0.00766 U 0.00773 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 83 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI07013000R  
11/12/2004      

0-1 ft

SSRI07014000  
10/20/2004     

0-1 ft

SSRI07014000
DUP          

10/20/2004     
0-1 ft

SSRI07014000
MS           

10/20/2004     
0-1 ft

SSRI07015000  
10/21/2004     

0-1 ft

SSRI07016000  
10/20/2004     

0-1 ft

SSRI07017000  
10/20/2004     

0-1 ft

SSRI07018000  
10/20/2004     

0-1 ft

SBRI08005000  
10/11/2005     

0-1 ft
0.166 0.0348 0.129 0.00766 U 0.0554 J

0.0828 U 0.0747 U 0.0208 U 0.0766 U 0.0773 U
0.00828 U 0.00747 U 0.00208 U 0.00766 U 0.00773 U

0.0828 U 0.0747 UJ 0.0208 U 0.0766 U 0.0773 U
0.102 0.0747 UJ 0.0922 J 0.0628 J 0.0289 J
0.146 0.0301 0.107 0.0762 0.0491 

12200 10500 14500 10800 11900 
0.0273 UJ 0.028 UJ 0.0269 UJ 0.0251 UJ 0.025 UJ 0.15 UJ

12.7 6.1 J 8.3 5.1 3.9 8.9 
70 26.8 J 37.3 UJ 29.4 37 

0.71 0.47 J 0.62 0.43 0.44 
0.23 0.1 0.11 U 0.075 U 0.075 U

1130 977 J 488 274 236 
16.8 J 14.2 J 23.1 J 15.7 J 15.5 J

4.4 3.8 2.9 J 2.5 2.5 4 
15.5 UJ 14.1 UJ 21.8 U 10.4 UJ 10 UJ

13300 10600 J 16200 13000 13600 12000 
34.1 J 9.6 J 38.7 J 17.6 J 14.4 J
2360 2890 J 3390 J 2330 2570 2410 J

1060 95.1 156 J 90.9 91.9 132 
0.063 0.019 U 0.053 0.026 U 0.034 

0.88 0.77 2.1 0.81 0.76 2 
11.5 J 8.4 J 9 J 8.2 J 7.7 J 15.3 J

871 1190 J 1690 1270 1130 
0.56 UJ 1.5 U 0.45 U 0.342 UJ 0.75 UJ 2.4 J

0.11 0.065 0.073 0.036 0.05 0.053 U
47.6 U 72 U 55.1 U 37.8 U 40 U
0.18 U 0.12 U 0.2 U 0.16 U 0.17 U 0.11 U

3.1 5.3 J 4.3 J 4.8 3.8 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI07013000R  
11/12/2004      

0-1 ft

SSRI07014000  
10/20/2004     

0-1 ft

SSRI07014000
DUP          

10/20/2004     
0-1 ft

SSRI07014000
MS           

10/20/2004     
0-1 ft

SSRI07015000  
10/21/2004     

0-1 ft

SSRI07016000  
10/20/2004     

0-1 ft

SSRI07017000  
10/20/2004     

0-1 ft

SSRI07018000  
10/20/2004     

0-1 ft

SBRI08005000  
10/11/2005     

0-1 ft
507 487 705 551 594 

1.6 J 0.45 UJ 1.1 U 0.25 J 0.15 J
25.9 J 38.7 J 175 J 6.1 J 4.4 J
24.2 J 17.4 J 29.7 J 24.8 J 24.1 J

39.9 U 24 UJ 45.5 U 22.4 U 23.7 U
0.56 UJ 1.8 UJ 2 UJ 1.7 UJ 1.7 UJ 2 

8.76565295 22.4985513 10.7890999 20.3934403 13.0232558 15.297764 

21.1 J 19 U 21.2 U 6.92 J 10.4 J
22.1 UJ 8.9 U 22.6 U 11.2 UJ 15.3 UJ
7.22 UJ 6.7 U 7.49 U 10.6 UJ 11.5 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI08005000
DUP          

10/11/2005     
0-1 ft

SSRI08001000  
5/5/2005       
0-0.5 ft

SSRI08002000  
5/5/2005       
0-0.5 ft

SSRI08003000  
5/5/2005       
0-0.5 ft

SSRI08004000  
5/5/2005       
0-0.5 ft

SSRI08004000
DUP          

5/5/2005       
0-0.5 ft

SSRI08005000  
5/5/2005       
0-0.5 ft

SSRI08006000  
10/26/2005     

0-1 ft

SSRI08007000  
10/26/2005     

0-1 ft

0.000924 U 0.000941 U 0.000989 U 0.00104 UJ 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ

0.00462 U 0.0047 U 0.015 U 0.00522 U 0.007 U
0.00462 U 0.0047 U 0.00494 U 0.00522 UJ 0.00693 U
0.00462 U 0.0047 U 0.00494 U 0.00522 U 0.00693 U

0.0046 U 0.138 U 0.164 0.00557 U 0.229 
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 UJ 0.00139 UJ

0.00462 U 0.0047 U 0.00494 U 0.00522 UJ 0.00693 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 UJ 0.00139 UJ
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U

0.00462 U 0.0047 U 0.00494 U 0.00522 U 0.00693 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI08005000
DUP          

10/11/2005     
0-1 ft

SSRI08001000  
5/5/2005       
0-0.5 ft

SSRI08002000  
5/5/2005       
0-0.5 ft

SSRI08003000  
5/5/2005       
0-0.5 ft

SSRI08004000  
5/5/2005       
0-0.5 ft

SSRI08004000
DUP          

5/5/2005       
0-0.5 ft

SSRI08005000  
5/5/2005       
0-0.5 ft

SSRI08006000  
10/26/2005     

0-1 ft

SSRI08007000  
10/26/2005     

0-1 ft
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U
0.000924 U 0.000941 U 0.000989 U 0.00104 UJ 0.00139 U

0.00462 U 0.0047 U 0.00494 U R 0.00693 U
0.000924 U 0.000941 U 0.000989 U 0.00104 UJ 0.00139 U

0.00185 U 0.00188 U 0.00198 U 0.00209 U 0.00277 U
0.000924 U 0.000941 U 0.000989 U 0.00104 U 0.00139 U

0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 UJ 3.76 UJ 0.363 UJ 4.18 UJ 0.434 UJ
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.776 U 7.53 U 0.725 U 8.36 U 0.869 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.0171 J 0.376 U 0.0363 U 0.418 U 0.0434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.0187 J 0.376 U 0.0363 U 0.418 U 0.0434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U R 0.434 U
0.388 U 3.76 U 0.363 U R 0.434 U

0.0292 J 0.376 U 0.0363 U 0.418 U 0.0434 U
0.0188 J 0.376 U 0.0363 U 0.418 U 0.0434 U

0.0406 0.376 U 0.0363 U 0.418 U 0.0434 U
0.0388 U 0.376 U 0.0363 U 0.418 U 0.0434 U

0.174 J 0.376 U 0.0886 0.418 UJ 0.139 J
0.194 J 0.376 U 0.0803 0.418 U 0.161 J

0.05 J 0.376 U 0.0363 U 0.418 U 0.0434 UJ
0.0834 J 0.376 U 0.0363 U 0.418 U 0.0434 UJ
0.776 U 7.53 U 0.725 U 8.36 U 0.758 J
0.388 U 3.76 U 3.5 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 87 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI08005000
DUP          

10/11/2005     
0-1 ft

SSRI08001000  
5/5/2005       
0-0.5 ft

SSRI08002000  
5/5/2005       
0-0.5 ft

SSRI08003000  
5/5/2005       
0-0.5 ft

SSRI08004000  
5/5/2005       
0-0.5 ft

SSRI08004000
DUP          

5/5/2005       
0-0.5 ft

SSRI08005000  
5/5/2005       
0-0.5 ft

SSRI08006000  
10/26/2005     

0-1 ft

SSRI08007000  
10/26/2005     

0-1 ft
0.19 J 3.76 U 0.14 J 1.6 J 0.262 J

0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.0406 J 3.76 U 0.363 U 4.18 U 0.434 U

0.137 0.376 U 0.0238 J 0.418 U 0.0743 
0.0388 UJ 0.376 U 0.0363 U 0.418 UJ 0.0434 UJ

0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.388 UJ 3.76 U 0.363 U 4.18 U 0.434 UJ
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.273 0.376 U 0.0456 0.16 J 0.111 
0.026 J 0.376 U 0.0363 U 0.418 U 0.0434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.301 J 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.0945 J 0.376 U 0.0363 U 0.418 UJ 0.0434 UJ
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.0204 J 0.376 U 0.0363 U 0.418 U 0.0434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.177 0.376 U 0.0209 J 0.418 U 0.0632 
0.388 U 3.76 U 0.363 U 4.18 U 0.434 U

0.261 0.376 U 0.038 0.15 J 0.117 

0.0776 U 0.0753 U 0.0725 U 0.0836 U 0.0869 U
0.0909  0.105 U 0.0725 U 0.0947 U 0.468 U

0.0776 U 0.0753 U 0.0725 U 0.0836 U 0.0869 U
0.0685 J 0.0769 0.015 0.0641 J 0.0154 U

0.0523 0.0804 0.00725 U 0.0519 J 0.00869 U
0.105 J 0.14 J 0.00725 U 0.0604 U 0.00869 U

0.00776 U 0.0576 J 0.00725 U 0.0407 U 0.00869 U
0.00388 U 0.0492 0.00363 U 0.0264 U 0.00434 U

0.0502 0.0709 0.0158 0.0523 0.00869 U
0.00776 U 0.00753 U 0.00725 U 0.00836 U 0.00869 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 88 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI08005000
DUP          

10/11/2005     
0-1 ft

SSRI08001000  
5/5/2005       
0-0.5 ft

SSRI08002000  
5/5/2005       
0-0.5 ft

SSRI08003000  
5/5/2005       
0-0.5 ft

SSRI08004000  
5/5/2005       
0-0.5 ft

SSRI08004000
DUP          

5/5/2005       
0-0.5 ft

SSRI08005000  
5/5/2005       
0-0.5 ft

SSRI08006000  
10/26/2005     

0-1 ft

SSRI08007000  
10/26/2005     

0-1 ft
0.124 0.0745 0.0274 0.104 0.0198 J

0.0776 U 0.0753 U 0.0725 U 0.0836 U 0.0869 U
0.00776 U 0.0692 0.00725 U 0.0343 U 0.0137 U

0.0776 U 0.0753 U 0.0725 U 0.0836 U 0.0869 U
0.0745 J 0.0238 J 0.0132 J 0.0582 J 0.0279 J

0.1 0.0694 0.0228 0.0816 0.0313 J

0.0401 U 0.388 U 0.00376 U 0.181 U 0.209 U 0.00434 U 0.0036 U 0.004 U
0.0401 U 0.388 U 0.00376 U 0.181 U 0.209 U 0.00434 U 0.0036 U 0.004 U
0.0401 U 0.388 U 0.00376 U 0.181 U 0.209 U 0.00434 U 0.0036 U 0.004 U
0.0401 U 0.388 U 0.00376 U 0.181 U 0.209 U 0.00434 U 0.0036 U 0.004 U
0.0401 U 0.388 U 0.00376 U 0.181 U 0.209 U 0.00434 U 0.0036 U 0.004 U

0.454 8.52  0.0062  1.76  3.05  0.007  0.019 J 0.004 U
0.142 J 1.41 0.0058 0.181 U 0.608 0.0061 0.0081 J 0.004 U

11800 10700 6260 6340 10700 10800 5740  11000 
0.15 UJ 0.41 J 0.074 UJ 0.21 UJ 0.24 UJ 0.18 UJ 0.068 UJ

8.6 J 5.2 J 4.9 J 7.5 J 5.9 J 16.9 5.7 
26.9 J 48.1 23.6 21.4 31.9 17.2 15.4 20.1 

0.51 2.8 J 0.26 J 0.28 J 2.3 J 0.37 J 0.29 0.37 
0.28 0.25 0.084  0.044  0.82 0.065  0.19  0.13 

821 J 1090 J 349 J 440 J 1120 J 217 J 581 J 200 J
15.7 18.9  12.1  13.5  17.5  11.5  10.4 J 13 J

3.8 2.1 3.5 4 1.5 4.2 1.9 
21.3 J 326  21.8  8 U 46.2  6.5 U 9.6 J 10.4 J

9290 11500 8900 11000 9560 14400 11100 
25.6 J 58.1  33.2  6.5  46.9  32.4  11.2 26.9 

2360 1940 2780 2680 1170 1920 1700 
138 J 74.8 J 120 J 140 J 37.8 J 182 J 56.6 J

0.1 0.048 0.23 0.0096  0.13 0.15 0.02 UJ 0.058 J
0.78 0.47 0.33 3.2 0.67 0.34 U 0.89 
11.7 6.8 9 11.8 5.8 12.7 J 6.7 J

858 J 901 J 762 J 1180 J 778 J 369 J 440 J 751 J
0.68 U 0.36 U 0.82 U 0.38 U 0.54 U 0.193 U 0.38 
0.14 U 0.033 U 0.018 U 0.098 U 0.044 U 0.034  0.058 

62.1 108 62.9 80.5 85.6 54.3  44.5  44.8 
0.14 U 0.093 U 0.11 U 0.1 U 0.12 U 0.071 U 0.13 U

4.5 2.4 4.5 3.6 3.9 3.6 4.4 5.8 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI08005000
DUP          

10/11/2005     
0-1 ft

SSRI08001000  
5/5/2005       
0-0.5 ft

SSRI08002000  
5/5/2005       
0-0.5 ft

SSRI08003000  
5/5/2005       
0-0.5 ft

SSRI08004000  
5/5/2005       
0-0.5 ft

SSRI08004000
DUP          

5/5/2005       
0-0.5 ft

SSRI08005000  
5/5/2005       
0-0.5 ft

SSRI08006000  
10/26/2005     

0-1 ft

SSRI08007000  
10/26/2005     

0-1 ft
447 461 505 360 459 559 145 434 
0.93 0.63  0.29  0.26  4.1 0.44  0.38 J 0.47 J
32 J 32.6  1.4  6.4  94.5  1.2  2 J 3.5 J

20.3 J 17.8 19.2 14.1 22.4 21.8 9.4 J 28.4 J
34.9 J 41.2 33.9 20.6 87.7 16.3 20.3  18.4 

0.51 U 1.4 1.3 0.69 U 1.2 3.3 1.5 

14.1 11.4 8.06 21.3 23.3 

47 J 22.7 J 14.6 J 57.5 J 70 J
55.2 J 9.92 J 5.17 J 46.6 J 45 J
2.24 J 6.77 UJ 6.53 UJ 7.52 UJ 7.82 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI08008000  
10/18/2005     

0-1 ft

SSRI08008000
DUP          

10/18/2005     
0-1 ft

TPRI08001000  
12/1/2004      

0-0 ft

TPRI08001000  
12/1/2004      

0-1 ft

TPRI08002000  
11/30/2004     

0-1 ft

TPRI08003000  
11/30/2004     

0-1 ft

TPRI08004000  
11/30/2004     

0-1 ft

TPRI08005000  
11/30/2004     

0-1 ft

TPRI08006000  
11/30/2004     

0-1 ft

0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0055 U 0.00569 U
0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0055 U 0.00569 U
0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0055 U 0.00569 U
0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0073 0.00569 U

0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0055 U 0.00569 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.000968 UJ 0.00111 UJ 0.0011 UJ 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.000968 UJ 0.00111 UJ 0.0011 UJ 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0055 U 0.00569 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI08008000  
10/18/2005     

0-1 ft

SSRI08008000
DUP          

10/18/2005     
0-1 ft

TPRI08001000  
12/1/2004      

0-0 ft

TPRI08001000  
12/1/2004      

0-1 ft

TPRI08002000  
11/30/2004     

0-1 ft

TPRI08003000  
11/30/2004     

0-1 ft

TPRI08004000  
11/30/2004     

0-1 ft

TPRI08005000  
11/30/2004     

0-1 ft

TPRI08006000  
11/30/2004     

0-1 ft
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.00484 U 0.00554 U 0.0055 U 0.00485 U 0.0055 U 0.00569 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.00194 U 0.00222 U 0.0022 U 0.00194 U 0.0022 U 0.00227 U
0.000968 U 0.00111 U 0.0011 U 0.000971 U 0.0011 U 0.00114 U

0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.697 U 0.754 U 0.748 U 0.738 U 0.749 U 0.758 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U
0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U
0.0348 U 0.0216 J 0.0192 J 0.0369 U 0.0374 U 0.0379 U
0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U
0.0348 U 0.152 0.147 0.108 0.181 0.101 
0.0348 U 0.0377 U 0.0197 J 0.0594 0.223 0.0453 
0.0348 U 0.104 0.0963 0.0735 J 0.0734 J 0.0379 UJ
0.0348 U 0.0211 J 0.0189 J 0.0369 U 0.073 0.0196 J

0.697 U 0.754 U 0.748 U 0.53 J 0.508 J 0.515 J
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI08008000  
10/18/2005     

0-1 ft

SSRI08008000
DUP          

10/18/2005     
0-1 ft

TPRI08001000  
12/1/2004      

0-0 ft

TPRI08001000  
12/1/2004      

0-1 ft

TPRI08002000  
11/30/2004     

0-1 ft

TPRI08003000  
11/30/2004     

0-1 ft

TPRI08004000  
11/30/2004     

0-1 ft

TPRI08005000  
11/30/2004     

0-1 ft

TPRI08006000  
11/30/2004     

0-1 ft
0.174 U 0.188 U 0.187 U 0.0482 J 0.0462 J 0.0463 J
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.0193 J 0.379 U

0.0348 U 0.114 0.121 0.0323 J 0.157 0.0308 J
0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U

0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.209 0.218 0.0574 0.315 0.0586 
0.0348 U 0.0081 J 0.0068 J 0.0369 U 0.0053 J 0.0379 U

0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 UJ 0.377 UJ 0.374 UJ 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.348 UJ 0.377 UJ 0.374 UJ 0.369 U 0.374 U 0.379 U
0.0348 U 0.104 0.0967 0.0267 J 0.0917 0.0379 U

0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.0377 U 0.0374 U 0.0369 U 0.0374 U 0.0379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.122 0.138 0.0263 J 0.136 0.0263 J
0.348 U 0.377 U 0.374 U 0.369 U 0.374 U 0.379 U

0.0348 U 0.226 0.219 0.055 0.268 0.055 

0.0174 U 0.0754 U 0.0187 U 0.0184 U 0.0187 U 0.019 U
0.0174 U 0.00522 J 0.0187 U 0.0184 U 0.0187 U 0.019 U
0.0174 U 0.0208 J 0.0187 U 0.0184 U 0.0187 U 0.032 J

0.00174 U 0.247 J 0.0314 0.0323 J 0.0553 J 0.183 J
0.00174 U 0.154 0.0335 0.0322 J 0.0454 J 0.137 J
0.00174 U 0.211 U 0.0426 0.0379 J 0.0656 J 0.188 J
0.00174 U 0.125 0.0293 J 0.00184 UJ 0.00187 UJ 0.0019 UJ

0.000871 U 0.00377 U 0.000935 U 0.000922 U 0.000936 U 0.000948 U
0.00174 U 0.0912 0.0239 0.0223 J 0.0363 J 0.14 J
0.00174 U 0.00754 U 0.00333 U 0.00184 U 0.00187 U 0.0019 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI08008000  
10/18/2005     

0-1 ft

SSRI08008000
DUP          

10/18/2005     
0-1 ft

TPRI08001000  
12/1/2004      

0-0 ft

TPRI08001000  
12/1/2004      

0-1 ft

TPRI08002000  
11/30/2004     

0-1 ft

TPRI08003000  
11/30/2004     

0-1 ft

TPRI08004000  
11/30/2004     

0-1 ft

TPRI08005000  
11/30/2004     

0-1 ft

TPRI08006000  
11/30/2004     

0-1 ft
0.00298 U 0.322 0.0607 0.0537 J 0.0925 J 0.363 J

0.0174 U 0.0754 U 0.0187 U 0.0184 U 0.0187 U 0.019 U
0.00174 U 0.00754 U 0.00187 U 0.00184 U 0.00187 U 0.0019 UJ

0.0174 U 0.0754 U 0.0187 U 0.0184 U 0.0187 U 0.019 U
0.0174 U 0.16 0.0303 0.0261 J 0.0527 J 0.294 J
0.00334 0.266 0.0529 0.0494 J 0.0777 J 0.33 J

0.004 U 0.0348 U 1.88 U 0.374 U 0.369 U 3.74 U 0.379 U
0.004 U 0.0348 U 1.88 U 0.374 U 0.369 U 3.74 U 0.379 U
0.004 U 0.0348 U 1.88 U 0.374 U 0.369 U 3.74 U 0.379 U
0.004 U 0.0348 U 1.88 U 0.374 U 0.369 U 3.74 U 0.379 U
0.004 U 0.0348 U 1.88 U 0.374 U 0.369 U 3.74 U 0.379 U

0.0159 J 0.386 23.5 12.2 5.36 18.5 6.02 
0.0257 J 0.046 3 1.81 0.911 2.91 J 1.15 J

9740 8340 11400 9430 9130 15700 10500 
0.024 UJ 0.038 UJ 0.082 UJ 0.056 UJ 0.0242 UJ 0.0245 UJ 0.0248 UJ

6.5 J 6.4 14.1 12.4 10 13.3 13 
14.4 24.8 J 31.6 J 31.8 J 29 113 42.3 
0.28 0.31 2.8 2.2 1.6 1.4 2.3 

0.14  0.11 0.27 0.23 0.21 0.21 0.2 
265  J 701 J 904 J 739 J 821 J 657 J 1320 J

14.1 18.8 19.1 16.5 14.3 21 15.5 
2 4.4 4.7 4.6 3.9 7.8 4.6 

7.6 12.2 J 444 J 295 J 258 318 183 
10800 12000 12600 11800 9760 20500 10500 

28.1 5.8 60 46.8 34.7 39.9 26.9 
2010 3490 J 3340 J 2710 J 2500 7030 2600 

77.3 J 150 197 163 140 420 134 
0.1 0.0055 0.082 0.052 0.031 0.046 0.025 

0.66 0.29 0.88 0.67 0.44 0.5 0.49 
8.2 13.8 J 14 J 13.2 J 11.4 15.1 11.4 

568 J 1350 J 1200 J 1240 J 1300 6650 931 
0.29  2 2.1 2 1.1 0.59 0.87 

0.058  0.027 0.29 0.19 0.14 0.36 0.16 
38.4  51 51.2 49.4 37.7 58.7 45.7 

0.084 U 0.12 0.12 0.12 0.1 0.12 0.37 0.11 
5.6 4.5 5.6 6.4 5 6 4 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI08008000  
10/18/2005     

0-1 ft

SSRI08008000
DUP          

10/18/2005     
0-1 ft

TPRI08001000  
12/1/2004      

0-0 ft

TPRI08001000  
12/1/2004      

0-1 ft

TPRI08002000  
11/30/2004     

0-1 ft

TPRI08003000  
11/30/2004     

0-1 ft

TPRI08004000  
11/30/2004     

0-1 ft

TPRI08005000  
11/30/2004     

0-1 ft

TPRI08006000  
11/30/2004     

0-1 ft
472 388 462 442 418 1390 381 
0.49  0.28 U 0.81 0.65 U 0.45 UJ 0.43 UJ 0.45 UJ

2.6 7.5 65.3 41.1 28.2 J 31 J 21.1 J
29.6 15.5 J 20.3 J 17.6 J 14.9 J 35.6 J 15.1 J
18.8  23.4 J 50 J 42.7 J 35.7 85.6 49.4 

2 3.2 5.1 3.8 4.2 4.1 1.8 

4.55733376 11.9466151 10.9901685 13.0794224 11.620994 12.3222643 

17.5 U 23.5 13.4 J 17.1 J 22.9 8.67 J
8.26 U 9.02 U 8.94 U 8.81 J 8 J 12.9 
6.19 U 6.77 U 6.71 U 6.88 U 6.73 U 6.84 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

TPRI08007000  
11/29/2004     

0-1 ft

TPRI08008000  
11/29/2004     

0-1 ft

TPRI08009000  
11/30/2004     

0-1 ft

SBRI09001000  
10/12/2005     

0-1 ft

SBRI09002000  
10/18/2005     

0-1 ft

SBRI09003000  
10/18/2005     

0-1 ft

SBRI09004000  
10/12/2005     

0-1 ft

SBRI09004000
DUP          

10/12/2005     
0-1 ft

SBRI09005000  
10/12/2005     

0-1 ft

0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U

0.0057 U 0.00532 U 0.00617 U
0.0057 U 0.00532 U 0.00617 U
0.0057 U 0.00532 U 0.00617 U
0.0057 U 0.00532 U 0.00617 U

0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U

0.0057 U 0.00532 U 0.00617 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 UJ
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U

0.0057 U 0.00532 U 0.00617 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

TPRI08007000  
11/29/2004     

0-1 ft

TPRI08008000  
11/29/2004     

0-1 ft

TPRI08009000  
11/30/2004     

0-1 ft

SBRI09001000  
10/12/2005     

0-1 ft

SBRI09002000  
10/18/2005     

0-1 ft

SBRI09003000  
10/18/2005     

0-1 ft

SBRI09004000  
10/12/2005     

0-1 ft

SBRI09004000
DUP          

10/12/2005     
0-1 ft

SBRI09005000  
10/12/2005     

0-1 ft
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U
0.00114 U 0.00106 U 0.00123 U

0.0057 U 0.00532 U 0.00617 U
0.00114 U 0.00106 U 0.00123 U
0.00228 U 0.00213 U 0.00247 U
0.00114 U 0.00106 U 0.00123 U

0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.745 U 0.724 U 0.806 U
0.373 U 0.666 0.403 U
0.373 U 0.362 U 0.403 U

0.0373 U 0.0362 U 0.0403 U
0.373 U 0.362 U 0.403 U

0.0373 U 0.0362 U 0.0403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 UJ
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U

0.0373 U 0.0362 U 0.0403 U 0.0385 U 0.0386 U
0.0373 U 0.0362 U 0.0403 U 0.0385 U 0.0386 U
0.0373 U 0.0362 U 0.0403 U 0.017 J 0.0386 U
0.0373 U 0.0204 J 0.0403 UJ 0.0385 U 0.0386 U

0.0997 0.103 0.136 J 0.0187 J 0.0386 U
0.0464 0.0292 J 0.0959 J 0.0364 J 0.0386 U

0.0373 UJ 0.0352 J 0.0403 UJ 0.0385 U 0.0386 U
0.0373 U 0.028 J 0.0403 UJ 0.0385 U 0.0386 U

0.745 U 0.489 J 0.806 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

TPRI08007000  
11/29/2004     

0-1 ft

TPRI08008000  
11/29/2004     

0-1 ft

TPRI08009000  
11/30/2004     

0-1 ft

SBRI09001000  
10/12/2005     

0-1 ft

SBRI09002000  
10/18/2005     

0-1 ft

SBRI09003000  
10/18/2005     

0-1 ft

SBRI09004000  
10/12/2005     

0-1 ft

SBRI09004000
DUP          

10/12/2005     
0-1 ft

SBRI09005000  
10/12/2005     

0-1 ft
0.0482 J 0.0562 J 0.113 J
0.373 U 0.362 U 0.0648 J
0.373 U 0.362 U 0.403 U

0.0366 J 0.02 J 0.0696 J 0.0204 J 0.0157 J
0.0373 U 0.0362 U 0.0403 UJ 0.0385 U 0.0386 U

0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.0602 0.0325 J 0.123 0.0397 J 0.0323 J

0.0373 U 0.0362 U 0.0052 J 0.0385 U 0.0386 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U
0.373 U 0.362 U 0.403 U

0.0373 U 0.0362 U 0.0403 UJ 0.0385 U 0.0386 U
0.373 U 0.362 U 0.403 U

0.0373 U 0.0362 U 0.0403 U 0.0385 U 0.0386 U
0.373 U 0.362 U 0.403 U
0.373 U 0.222 J 0.403 U
0.373 U 0.362 U 0.403 U

0.0292 J 0.0362 U 0.0735 0.0163 J 0.0122 J
0.373 U 0.362 U 0.403 U
0.0546 0.0339 J 0.177 J 0.0298 J 0.0215 J

0.0745 UJ 0.0181 UJ 0.0202 UJ
0.0745 UJ 0.0181 UJ 0.0202 UJ
0.0745 U 0.0181 UJ 0.0202 U
0.0248 J 0.0125 J 0.053 J

0.017 J 0.0134 J 0.0356 J
0.0272 J 0.0214 J 0.0457 J

0.00745 UJ 0.00181 UJ 0.00202 UJ
0.00373 UJ 0.000905 UJ 0.00101 UJ
0.00745 UJ 0.00181 UJ 0.0377 J
0.00745 UJ 0.00181 UJ 0.00202 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

TPRI08007000  
11/29/2004     

0-1 ft

TPRI08008000  
11/29/2004     

0-1 ft

TPRI08009000  
11/30/2004     

0-1 ft

SBRI09001000  
10/12/2005     

0-1 ft

SBRI09002000  
10/18/2005     

0-1 ft

SBRI09003000  
10/18/2005     

0-1 ft

SBRI09004000  
10/12/2005     

0-1 ft

SBRI09004000
DUP          

10/12/2005     
0-1 ft

SBRI09005000  
10/12/2005     

0-1 ft
0.0389 J 0.0325 J 0.0762 J
0.0745 U 0.0181 UJ 0.0202 UJ

0.00745 UJ 0.00181 UJ 0.00202 UJ
0.0745 UJ 0.0181 UJ 0.0202 UJ

0.0183 J 0.0128 J 0.0472 J
0.0331 J 0.0271 J 0.0721 J

0.00373 U 0.00362 U 0.00403 U 0.0044 UJ 0.0397 U 0.0365 U 0.0038 U 0.0039 U
0.00373 U 0.00362 U 0.00403 U 0.0044 UJ 0.0397 U 0.0365 U 0.0038 U 0.0039 UJ
0.00373 U 0.00362 U 0.00403 U 0.0044 UJ 0.0397 U 0.0365 U 0.0038 U 0.0039 UJ
0.00373 U 0.00362 U 0.00403 U 0.0044 UJ 0.0397 U 0.0365 U 0.0038 U 0.0039 U
0.00373 U 0.00362 U 0.00403 U 0.0044 UJ 0.0397 U 0.0365 U 0.0038 U 0.0039 U

0.0301 0.0118 0.0118 0.0599 J 0.511 0.384 0.0133 0.0031 J
0.0072 J 0.0078 J 0.0112 J 0.0316 J 0.21 J 0.145 J 0.0189 J 0.0039 U

4220 3200 10700 7310 6560 
0.0243 UJ 0.0238 UJ 0.075 UJ 0.21 U 0.078 J

4.4 2.8 7.1 12.5 J 7.9 
15.1 10.8 28.1 23 J 18.8 J
0.32 0.15 0.36 0.32 0.2 J

0.083 0.039 0.17 0.21 0.23 
1060 J 596 J 2350 J 959 J 770 J

9.9 5.3 18.4 16.1 J 12.7 
2.3 1.5 3.5 4.3 3.6 J
9.3 5.2 13.4 14.8 J 7.5 

7920 5170 13000 13700 9890 
11.4 6 19.3 12.7 J 8.3 J

1860 1340 2950 3190 2630 J
103 48.7 144 164 141 

0.006 0.003 0.03 0.0091 0.016 
0.3 0.2 0.67 0.55 0.32 
5.8 3.8 11.2 29.7 J 13.2 

786 800 1260 1190 628 J
0.91 0.72 0.77 0.32 0.208 UJ

0.028 0.014 0.043 0.037 U 0.047 U
39.5 32.6 45.8 75.4 J 61.2 

0.066 0.05 0.12 0.057 UJ 0.063 UJ
4.1 3.2 5.7 5 3.6 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

TPRI08007000  
11/29/2004     

0-1 ft

TPRI08008000  
11/29/2004     

0-1 ft

TPRI08009000  
11/30/2004     

0-1 ft

SBRI09001000  
10/12/2005     

0-1 ft

SBRI09002000  
10/18/2005     

0-1 ft

SBRI09003000  
10/18/2005     

0-1 ft

SBRI09004000  
10/12/2005     

0-1 ft

SBRI09004000
DUP          

10/12/2005     
0-1 ft

SBRI09005000  
10/12/2005     

0-1 ft
211 151 455 325 194 

0.26 UJ 0.18 UJ 0.3 UJ 0.28 0.21 J
4.2 J 1.6 J 8.6 J 3.7 1.8 

10.2 J 5.5 J 19.8 J 11.5 9.8 
20.9 16.4 32.6 41 22.5 

1.4 1.1 2.4 4.3 J 3.5 

10.5681818 7.9058032 17.5390719 

18.9 U 18 U 20.4 U
4.32 J 8.47 U 4.96 J
6.67 U 6.35 U 7.21 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI09006000  
10/11/2005     

0-1 ft

SBRI09007000  
10/12/2005     

0-1 ft

SBRI09007000
DUP          

10/12/2005     
0-1 ft

SBRI09008000  
10/12/2005     

0-1 ft

SBRI09009000  
10/11/2005     

0-1 ft

SBRI09010000  
10/12/2005     

0-1 ft

SBRI09016000  
10/13/2005     

0-0.6 ft

SSRI09001000  
10/19/2004     

0-0.5 ft

SSRI09001000
DUP          

10/19/2004     
0-0.5 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI09006000  
10/11/2005     

0-1 ft

SBRI09007000  
10/12/2005     

0-1 ft

SBRI09007000
DUP          

10/12/2005     
0-1 ft

SBRI09008000  
10/12/2005     

0-1 ft

SBRI09009000  
10/11/2005     

0-1 ft

SBRI09010000  
10/12/2005     

0-1 ft

SBRI09016000  
10/13/2005     

0-0.6 ft

SSRI09001000  
10/19/2004     

0-0.5 ft

SSRI09001000
DUP          

10/19/2004     
0-0.5 ft

0.428 U

0.428 U
0.428 U
0.428 U
0.428 U
0.855 U
0.428 U
0.428 U

0.0428 U
0.428 U

0.0428 U
0.428 U
0.428 U

R
0.428 U
0.428 U

0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0428 U
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0428 U
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0114 J 0.0428 U
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0825 J
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.109 J
0.0401 U 0.0423 U 0.0414 U 0.0216 J 0.0372 U 0.0389 U 0.144 J
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0519 J
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.085 J

0.0629 J
0.428 U
0.428 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI09006000  
10/11/2005     

0-1 ft

SBRI09007000  
10/12/2005     

0-1 ft

SBRI09007000
DUP          

10/12/2005     
0-1 ft

SBRI09008000  
10/12/2005     

0-1 ft

SBRI09009000  
10/11/2005     

0-1 ft

SBRI09010000  
10/12/2005     

0-1 ft

SBRI09016000  
10/13/2005     

0-0.6 ft

SSRI09001000  
10/19/2004     

0-0.5 ft

SSRI09001000
DUP          

10/19/2004     
0-0.5 ft

0.116 J
0.428 U
0.428 U

0.0401 U 0.0285 J 0.0414 U 0.0371 U 0.0168 J 0.0389 U 0.133 J
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0428 U

0.428 U
0.428 U
0.428 U
0.428 U
0.428 U
0.428 U

0.0226 J 0.061 0.0414 U 0.016 J 0.033 J 0.0195 J 0.208 J
0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0136 J

0.428 U
0.428 U

R
0.428 UJ

0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0428 U
0.428 U

0.0401 U 0.0423 U 0.0414 U 0.0371 U 0.0372 U 0.0389 U 0.0428 U
0.428 U
0.428 U
0.428 U

0.0401 U 0.0332 J 0.0414 U 0.0371 U 0.0124 J 0.0389 U 0.179 J
0.428 U

0.0228 J 0.0485 0.0414 U 0.0175 J 0.0208 J 0.0132 J 0.275 J

0.0824 UJ
0.0824 UJ
0.0824 UJ

0.0498 
0.0609 J

0.00824 U
0.00824 U
0.00412 U

0.0433 J
0.00824 UJ
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI09006000  
10/11/2005     

0-1 ft

SBRI09007000  
10/12/2005     

0-1 ft

SBRI09007000
DUP          

10/12/2005     
0-1 ft

SBRI09008000  
10/12/2005     

0-1 ft

SBRI09009000  
10/11/2005     

0-1 ft

SBRI09010000  
10/12/2005     

0-1 ft

SBRI09016000  
10/13/2005     

0-0.6 ft

SSRI09001000  
10/19/2004     

0-0.5 ft

SSRI09001000
DUP          

10/19/2004     
0-0.5 ft

0.125 
0.0824 UJ
0.00824 U

0.0824 U
0.0867 J

0.12 

0.004 U 0.0042 U 0.0041 U 0.00371 U 0.0372 U 0.0039 U
0.004 U 0.0042 UJ 0.0041 U 0.00371 U 0.0372 UJ 0.0039 U
0.004 U 0.0042 UJ 0.0041 U 0.00371 U 0.0372 UJ 0.0039 U
0.004 U 0.0042 U 0.0041 U 0.00371 U 0.0372 U 0.0039 U
0.004 U 0.0042 U 0.0041 U 0.00371 U 0.0372 U 0.0039 U
0.004 J 0.0063 J 0.0093 0.0126 0.122 0.138 
0.004 U 0.0042 U 0.0041 U 0.0065 0.436 0.0266 J

10400 11700 12100 8800 6940 10300 7150 
0.075 UJ 0.0253 UJ 0.071 UJ 0.04 UJ 0.055 UJ 0.086 U 0.17 UJ

4.4 6.7 4.6 4.9 6.2 6.2 J 9.7 
16.6 J 22 J 22.5 J 22.3 J 23.8 J 19.9 J 21.8 J

0.37 0.39 J 0.37 0.33 0.3 J 0.48 0.4 
0.13 0.22 0.19 0.19 0.26 0.15 0.12 

462 J 434 J 583 J 625 J 701 J 671 J 800 J
10.4 13.2 11.7 11.9 16.9 10.4 J 12.3 J

1.7 2.1 J 1.8 3.2 9.9 J 1.8 2.2 
5.3 U 6.5 7.6 U 8.4 U 10 21.2 J 34 
7410 9410 8080 11100 9630 9080 8780 
8.4 J 20.9 J 11.1 J 7.8 J 11.2 J 11.7 J 27 

1390 J 1460 J 1520 J 2240 J 2750 J 1440 2270 
60.6 79.7 70.7 185 117 118 165 

0.027 0.063 0.043 0.028 0.012 0.027 0.0498 J
0.47 0.8 0.81 0.74 0.7 0.52 0.789 

6 J 8.1 6.9 J 8.4 J 11.2 7.3 J 7.9 
463 J 522 J 635 J 1100 J 1350 J 503 889 J
0.36 J 0.52 UJ 0.44 J 0.2 UJ 0.201 UJ 0.209 U 0.29 U

0.037 U 0.049 U 0.044 U 0.033 U 0.042 U 0.052 U 0.086
32.9 41.6 41.2 48.6 77 33.6 J 72.4 

0.09 U 0.11 UJ 0.12 U 0.085 U 0.11 UJ 0.09 UJ 0.15 
3.8 6.1 5 5.6 5.7 4.3 3.1 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI09006000  
10/11/2005     

0-1 ft

SBRI09007000  
10/12/2005     

0-1 ft

SBRI09007000
DUP          

10/12/2005     
0-1 ft

SBRI09008000  
10/12/2005     

0-1 ft

SBRI09009000  
10/11/2005     

0-1 ft

SBRI09010000  
10/12/2005     

0-1 ft

SBRI09016000  
10/13/2005     

0-0.6 ft

SSRI09001000  
10/19/2004     

0-0.5 ft

SSRI09001000
DUP          

10/19/2004     
0-0.5 ft

391 546 496 445 470 428 316 
0.24 0.42 J 0.26 0.29 0.35 J 0.22 U 0.603 U
2.5 J 3.3 3 J 3.3 J 18 5.3 8.7 J

12.7 J 20.8 16.6 J 19 J 13.9 12.9 15 J
17.2 J 22.4 23.3 J 24.3 J 27.3 24.7 58.9 

1.3 1.8 1.9 1.7 3 1.7 J 1.01 J

22.0588235 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09001000
MSD          

10/19/2004     
0-0.5 ft

SSRI09002000  
10/19/2004     

0-0.5 ft

SSRI09003000  
10/19/2004     

0-0.5 ft

SSRI09003000R  
10/26/2005      

0-1 ft

SSRI09004000  
10/19/2004     

0-0.5 ft

SSRI09005000  
10/19/2004     

0-0.5 ft

SSRI09005000R  
10/26/2005      

0-1 ft

SSRI09006000  
10/19/2004     

0-0.5 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09001000
MSD          

10/19/2004     
0-0.5 ft

SSRI09002000  
10/19/2004     

0-0.5 ft

SSRI09003000  
10/19/2004     

0-0.5 ft

SSRI09003000R  
10/26/2005      

0-1 ft

SSRI09004000  
10/19/2004     

0-0.5 ft

SSRI09005000  
10/19/2004     

0-0.5 ft

SSRI09005000R  
10/26/2005      

0-1 ft

SSRI09006000  
10/19/2004     

0-0.5 ft

0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.428 U 0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.823 U 10.2 U 3.65 U 4.46 U 0.918 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.0375 J 0.51 U 0.182 U 0.223 U 0.0459 U
0.0492 J 0.51 U 0.182 U 0.223 U 0.0459 UJ
0.0645 J 0.51 U 0.182 U 0.223 U 0.0694 J

0.0411 UJ 0.51 U 0.182 U 0.223 U 0.0459 UJ
0.0365 J 0.51 U 0.182 U 0.223 U 0.0459 UJ
0.823 UJ 10.2 UJ 3.65 U 4.46 UJ 0.0513 J
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09001000
MSD          

10/19/2004     
0-0.5 ft

SSRI09002000  
10/19/2004     

0-0.5 ft

SSRI09003000  
10/19/2004     

0-0.5 ft

SSRI09003000R  
10/26/2005      

0-1 ft

SSRI09004000  
10/19/2004     

0-0.5 ft

SSRI09005000  
10/19/2004     

0-0.5 ft

SSRI09005000R  
10/26/2005      

0-1 ft

SSRI09006000  
10/19/2004     

0-0.5 ft
0.0852 J 0.746 J 0.316 J 0.451 J 0.23 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.0494 0.51 U 0.107 J 0.223 U 0.0459 U

0.0411 UJ 0.51 U 0.182 U 0.223 U 0.0459 UJ
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.411 UJ 5.1 U 1.82 U 2.23 U 0.459 UJ
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.0694 0.279 J 0.136 J 0.154 J 0.0754 

0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.0411 UJ 0.51 U 0.182 U 0.223 U 0.0459 UJ
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U

0.0411 U 0.51 U 0.182 U 0.223 U 0.0459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.0436 0.51 U 0.182 U 0.223 U 0.0419 J

0.411 U 5.1 U 1.82 U 2.23 U 0.459 U
0.0942 0.293 J 0.144 J 0.201 J 0.0902 

0.0823 U 0.102 U 0.0911 U 0.111 U 0.0918 U
0.0823 U 0.102 U 0.0911 U 0.111 U 0.0918 U
0.0823 U 0.102 U 0.0911 U 0.111 U 0.0918 U

0.00823 U 0.0499 0.00911 U 0.139 J 0.00918 U
0.0276 0.0431 U 0.044 UJ 0.0766 U 0.0262 U

0.00823 U 0.0841 U 0.0444 U 0.148 U 0.00918 U
0.00823 U 0.0102 U 0.00911 U 0.0111 U 0.00918 U
0.00411 U 0.0051 U 0.00456 U 0.00557 U 0.00459 U
0.00823 U 0.0398 J 0.0255 0.0111 U 0.00918 U
0.00823 U 0.0102 U 0.00911 U 0.0111 U 0.00918 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09001000
MSD          

10/19/2004     
0-0.5 ft

SSRI09002000  
10/19/2004     

0-0.5 ft

SSRI09003000  
10/19/2004     

0-0.5 ft

SSRI09003000R  
10/26/2005      

0-1 ft

SSRI09004000  
10/19/2004     

0-0.5 ft

SSRI09005000  
10/19/2004     

0-0.5 ft

SSRI09005000R  
10/26/2005      

0-1 ft

SSRI09006000  
10/19/2004     

0-0.5 ft
0.0487 0.15 0.0667 0.264 0.0405 

0.0823 U 0.102 U 0.0911 U 0.111 U 0.0918 U
0.00823 U 0.0102 U 0.00911 U 0.0111 U 0.00918 U

0.0823 U 0.102 U 0.0911 U 0.111 U 0.0918 U
0.0382 J 0.0893 J 0.0374 J 0.145 0.0524 J

0.0526 0.123 0.0562 0.217 0.0716 J

0.0432 U 0.537 U
0.0432 U 0.537 U
0.0432 U 0.537 U
0.0432 U 0.537 U
0.0432 U 0.537 U

1.28 4.91 
0.588 1.67 

7520 9680 7300 13700 9230 
0.28 J 0.29 J 0.21 UJ 0.44 J 0.17 UJ

4.4 12.9 10 25.4 19.4 
19.4 J 31.9 J 22.7 J 47.8 J 28.2 J

0.36 0.68 0.38 2.7 0.69 
0.087 0.19 0.12 0.45 0.23 
726 J 1780 J 1030 J 2240 J 1990 J
10.2 J 20.4 J 13.5 J 23.1 J 11.9 J

1.5 4.1 3.1 6.4 2.3 
12 56.2 26.1 374 102 

8050 14200 10200 16300 10700 
25.5 45.3 17.8 112 28.7 

1480 3030 2290 3070 1690 
72.9 206 131 398 173 

0.0045 J 0.0859 J 0.0384 J 0.163 J 0.0704 J
0.764 1.21 0.626 1.56 0.411 

6.4 13.9 9.4 17.8 9 
397 J 1310 J 1070 J 1240 J 554 J

0.32 U 0.72 U 0.35 U 0.65 U 0.57 U
0.055 U 0.11 0.066 0.22 0.095 

46.4 101 67.9 115 44.8 
0.11 0.13 0.11 0.21 0.13 
3.54 5.69 5.04 5.17 4.68 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI09001000
MSD          

10/19/2004     
0-0.5 ft

SSRI09002000  
10/19/2004     

0-0.5 ft

SSRI09003000  
10/19/2004     

0-0.5 ft

SSRI09003000R  
10/26/2005      

0-1 ft

SSRI09004000  
10/19/2004     

0-0.5 ft

SSRI09005000  
10/19/2004     

0-0.5 ft

SSRI09005000R  
10/26/2005      

0-1 ft

SSRI09006000  
10/19/2004     

0-0.5 ft
367 474 395 591 371 

0.605 U 1.02 0.674 U 1.6 0.678 U
3.9 J 20.8 J 7.2 J 50.6 J 15.6 J

14.8 J 28.8 J 17.3 J 34.5 J 16 J
18.9 85.8 42.2 131 46.9 

0.979 J 1.63 J 0.814 J 3.27 J 0.839 J

18.9823875 34.5880682 26.8531469 40.1849949 27.3788151 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 0-9 Page 110 of 135



Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09007000  
10/19/2004     

0-0.5 ft

SSRI09008000  
10/19/2004     

0-0.5 ft

SSRI09009000  
10/19/2004     

0-0.5 ft

SSRI09010000  
10/27/2004     

0-0.5 ft

SSRI09010000R  
7/17/2007       

0-0.5 ft

SSRI09011000  
10/27/2004     

0-0.5 ft

SSRI09011000R  
7/16/2007       

0-0.5 ft

SSRI09012000  
10/27/2004     

0-0.5 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09007000  
10/19/2004     

0-0.5 ft

SSRI09008000  
10/19/2004     

0-0.5 ft

SSRI09009000  
10/19/2004     

0-0.5 ft

SSRI09010000  
10/27/2004     

0-0.5 ft

SSRI09010000R  
7/17/2007       

0-0.5 ft

SSRI09011000  
10/27/2004     

0-0.5 ft

SSRI09011000R  
7/16/2007       

0-0.5 ft

SSRI09012000  
10/27/2004     

0-0.5 ft

0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.905 U 10.3 U 0.914 U 3.47 U 4.18 U 0.778 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.0453 U 0.515 U 0.0457 U 0.173 U 0.209 U 0.0389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.0453 U 0.515 U 0.0457 U 0.173 U 0.209 U 0.0389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.0153 J 0.515 U 0.0457 U 0.173 U 0.209 U 0.0389 U
0.0453 U 0.515 U 0.0457 U 0.173 U 0.209 U 0.0389 U
0.0356 J 0.515 U 0.0457 U 0.173 U 0.209 U 0.0389 U

0.141 0.515 U 0.0344 J 0.173 U 0.209 U 0.0389 U
0.0453 UJ 0.515 UJ 0.0397 J 0.316 0.515 0.113 

0.214 J 0.515 UJ 0.0457 UJ 0.282 0.675 0.151 
0.0453 UJ 0.515 UJ 0.0457 UJ 0.134 J 0.203 J 0.0393 

0.125 J 0.515 UJ 0.0457 UJ 0.109 J 0.213 0.0499 
0.905 UJ 10.3 U 0.914 U 3.47 U 4.18 U 0.778 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09007000  
10/19/2004     

0-0.5 ft

SSRI09008000  
10/19/2004     

0-0.5 ft

SSRI09009000  
10/19/2004     

0-0.5 ft

SSRI09010000  
10/27/2004     

0-0.5 ft

SSRI09010000R  
7/17/2007       

0-0.5 ft

SSRI09011000  
10/27/2004     

0-0.5 ft

SSRI09011000R  
7/16/2007       

0-0.5 ft

SSRI09012000  
10/27/2004     

0-0.5 ft
0.0737 J 2.57 U 0.228 U 15.1 2.18 0.378 J
0.453 U 5.15 U 0.457 U 0.198 J 0.463 J 0.108 J

0.0236 J 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.15 0.515 U 0.0555 0.215 0.474 0.0915 

0.0453 UJ 0.515 UJ 0.0457 UJ 0.173 U 0.209 U 0.0389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.0865 J

0.453 UJ 5.15 UJ 0.457 UJ 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.261 0.26 J 0.0732 0.265 0.621 0.147 
0.0169 J 0.515 U 0.0457 U 0.173 U 0.209 U 0.008 J
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.0453 UJ 0.515 UJ 0.0457 UJ 0.177 0.267 0.0547 
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.0453 U 0.515 U 0.0457 U 0.173 U 0.209 U 0.0389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.204 0.515 U 0.04 J 0.149 J 0.309 0.0849 
0.453 U 5.15 U 0.457 U 1.73 U 2.09 U 0.389 U

0.391 0.306 J 0.0868 0.313 0.609 0.141 

0.0905 U 0.103 U 0.0914 U 0.0867 U 0.105 U 0.0778 U
0.0905 U 0.103 U 0.0914 U 0.0867 U 0.105 U 0.0778 U
0.0905 U 0.103 U 0.0914 U 0.0867 U 0.105 U 0.0778 U

0.0901 0.071 0.00914 U 0.00867 U 0.0105 U 0.101 
0.0648 0.0598 U 0.047 0.107 0.244 0.0864 
0.0974 0.122 U 0.00914 U 0.179 0.409 0.13 

0.00905 U 0.0103 U 0.00914 U 0.0948 0.252 0.0975 
0.062 0.0503 U 0.00457 U 0.0813 0.213 0.0635 

0.0634 J 0.0765 0.00914 U 0.116 0.32 0.0878 
0.00905 U 0.0103 U 0.00914 U 0.00867 U 0.0105 U 0.00778 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09007000  
10/19/2004     

0-0.5 ft

SSRI09008000  
10/19/2004     

0-0.5 ft

SSRI09009000  
10/19/2004     

0-0.5 ft

SSRI09010000  
10/27/2004     

0-0.5 ft

SSRI09010000R  
7/17/2007       

0-0.5 ft

SSRI09011000  
10/27/2004     

0-0.5 ft

SSRI09011000R  
7/16/2007       

0-0.5 ft

SSRI09012000  
10/27/2004     

0-0.5 ft
0.2 0.202 0.075 0.326 0.761 0.224 

0.0905 U 0.103 U 0.0914 U 0.0867 U 0.105 U 0.0778 U
0.00905 U 0.0103 U 0.00914 U 0.00867 U 0.0105 U 0.00778 U

0.0905 U 0.103 U 0.0914 U 0.0867 U 0.105 U 0.0778 U
0.121 0.118 0.0547 J 0.165 0.414 0.132 
0.168 0.173 0.084 0.25 0.614 0.173 

9040 12500 11800 5470 13900 8090 
0.13 UJ 0.38 J 0.28 J 0.93 U 0.69 U 0.14 U

8.3 11.9 6.8 7.3 11.6 7.7 
24 J 40 J 24.5 J 26.8 63.2 32.4 
0.59 1.6 0.57 0.41 1 0.36 
0.14 0.28 0.11 0.98 2.9 0.44 

1670 J 2160 J 1160 J 1730 3830 1340 
11.3 J 18.7 J 13.4 J 16.1 36 17.7 

2.5 4.5 2.2 4.9 12.8 4.8 
42.9 187 21.2 51.3 96.6 32.3 

8730 12500 10900 13300 23000 12800 
20.6 58.4 26.8 32 64.7 22.6 

1850 2660 1750 2310 5430 2830 
172 242 162 263 827 185 

0.0465 J 0.0817 J 0.0621 J 0.052 0.09 0.038 
0.67 1.34 0.942 1.5 3.1 0.9 

8.1 13.9 8.5 19.1 31 12.6 
704 J 1000 J 558 J 1010 1910 1580 

0.67 U 0.36 U 0.64 U 0.92 U 1 U 0.48 U
0.065 0.17 0.078 0.14 0.38 0.074 

43.3 93.5 52.9 57.9 145 63.7 
0.11 0.16 0.14 0.078 0.17 0.12 
3.54 3.13 4.82 3.3 4.7 4.8 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI09007000  
10/19/2004     

0-0.5 ft

SSRI09008000  
10/19/2004     

0-0.5 ft

SSRI09009000  
10/19/2004     

0-0.5 ft

SSRI09010000  
10/27/2004     

0-0.5 ft

SSRI09010000R  
7/17/2007       

0-0.5 ft

SSRI09011000  
10/27/2004     

0-0.5 ft

SSRI09011000R  
7/16/2007       

0-0.5 ft

SSRI09012000  
10/27/2004     

0-0.5 ft
311 485 497 240 446 438 

0.668 U 0.937 0.676 U 1.3 2.4 0.86 
7 J 22.1 J 6.5 J 59.2 60.1 

12.9 J 23.5 J 19.2 J 17.8 40.7 19.4 
29.5 82.5 26.2 160 331 61.9 

0.351 J 1.08 J 0.895 J 2.1 5.1 2.7 

26.360424 35.2336449 27.0580297 23.1060606 36.2153344 14.2857143 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09012000R  
7/16/2007       

0-0.5 ft

SSRI09013000  
10/27/2004     

0-0.5 ft

SSRI09014000  
10/27/2004     

0-0.5 ft

SSRI09014000R  
7/16/2007       

0-0.5 ft

SSRI09015000  
10/27/2004     

0-0.5 ft

SSRI09015000R  
7/16/2007       

0-0.5 ft

SSRI09016000  
10/27/2004     

0-0.5 ft

SSRI09016000RA 
7/16/2007        

0-0.5 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09012000R  
7/16/2007       

0-0.5 ft

SSRI09013000  
10/27/2004     

0-0.5 ft

SSRI09014000  
10/27/2004     

0-0.5 ft

SSRI09014000R  
7/16/2007       

0-0.5 ft

SSRI09015000  
10/27/2004     

0-0.5 ft

SSRI09015000R  
7/16/2007       

0-0.5 ft

SSRI09016000  
10/27/2004     

0-0.5 ft

SSRI09016000RA 
7/16/2007        

0-0.5 ft

1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

2.9 U 3.19 U 3.36 U 3.03 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.159 U 0.168 U 0.151 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.159 U 0.168 U 0.151 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.159 U 0.168 U 0.151 U
0.145 U 0.159 U 0.168 U 0.151 U
0.145 U 0.159 U 0.168 U 0.151 U
0.145 U 0.159 U 0.168 U 0.151 U
0.145 U 0.307 0.168 U 0.151 U
0.145 U 0.282 0.149 J 0.13 J
0.145 U 0.0989 J 0.168 U 0.151 U
0.145 U 0.103 J 0.168 U 0.151 U

2.9 U 3.19 U 3.36 U 3.03 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09012000R  
7/16/2007       

0-0.5 ft

SSRI09013000  
10/27/2004     

0-0.5 ft

SSRI09014000  
10/27/2004     

0-0.5 ft

SSRI09014000R  
7/16/2007       

0-0.5 ft

SSRI09015000  
10/27/2004     

0-0.5 ft

SSRI09015000R  
7/16/2007       

0-0.5 ft

SSRI09016000  
10/27/2004     

0-0.5 ft

SSRI09016000RA 
7/16/2007        

0-0.5 ft
0.724 U 0.628 J 0.152 J 0.356 J

1.45 U 0.146 J 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.224 0.168 U 0.0874 J
0.145 U 0.159 U 0.168 U 0.151 U

1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.346 0.113 J 0.159 
0.145 U 0.159 U 0.168 U 0.151 U

1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.149 J 0.168 U 0.151 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.159 U 0.168 U 0.151 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.196 0.168 U 0.11 J
1.45 U 1.59 U 1.68 U 1.51 U

0.145 U 0.334 0.158 J 0.176 

0.0724 U 0.0797 U 0.084 U 0.0757 U
0.0724 U 0.0797 U 0.084 U 0.0757 U
0.0724 U 0.0797 U 0.084 U 0.0757 U

0.00724 U 0.083 J 0.0084 U 0.154 
0.0141 0.092 0.0421 J 0.115 

0.0269 U 0.158 0.041 0.207 
0.0354 U 0.0766 0.0256 U 0.119 
0.0122 U 0.0635 0.0197 U 0.0996 

0.00724 U 0.0857 J 0.0338 0.13 
0.00724 U 0.00797 U 0.0084 U 0.00757 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09012000R  
7/16/2007       

0-0.5 ft

SSRI09013000  
10/27/2004     

0-0.5 ft

SSRI09014000  
10/27/2004     

0-0.5 ft

SSRI09014000R  
7/16/2007       

0-0.5 ft

SSRI09015000  
10/27/2004     

0-0.5 ft

SSRI09015000R  
7/16/2007       

0-0.5 ft

SSRI09016000  
10/27/2004     

0-0.5 ft

SSRI09016000RA 
7/16/2007        

0-0.5 ft
0.0638 J 0.304 0.0656 0.346 
0.0724 U 0.0797 U 0.084 U 0.0757 U

0.00724 U 0.00797 U 0.0084 U 0.00757 U
0.0724 U 0.0797 U 0.084 U 0.0757 U
0.0162 J 0.15 0.0527 J 0.205 

0.0282 0.196 0.0609 0.266 

7330 7500 8280 4380 
0.12 U 0.32 U 0.14 U 7.8 

12.6 8.7 8.6 7.1 
19.7 28.7 18.4 20.1 
0.34 0.92 0.48 0.41 

0.2 1.3 0.15 1.1 
1000 1520 630 889 

15 19.9 14.6 120 
3.8 4.9 2.3 5.5 

11.2 46.7 14.5 42.5 
13100 15400 10300 58000 

10.6 37 39.3 612 
3200 3120 2120 1720 

163 233 76 309 
0.0099 0.045 0.085 0.053 

0.42 1.9 1.3 2.7 
14.4 21.4 9.8 16.7 

1060 1140 709 888 
0.83 U 0.48 U 0.62 U 0.94 U

0.028 UJ 0.17 0.06 UJ 0.095 
64.7 90 58.7 69.9 

0.076 0.11 0.1 0.078 
5.3 4.9 3.7 2.4 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI09012000R  
7/16/2007       

0-0.5 ft

SSRI09013000  
10/27/2004     

0-0.5 ft

SSRI09014000  
10/27/2004     

0-0.5 ft

SSRI09014000R  
7/16/2007       

0-0.5 ft

SSRI09015000  
10/27/2004     

0-0.5 ft

SSRI09015000R  
7/16/2007       

0-0.5 ft

SSRI09016000  
10/27/2004     

0-0.5 ft

SSRI09016000RA 
7/16/2007        

0-0.5 ft
269 280 352 188 

0.36 U 1.8 1.1 1.1 
21.8 7.3 13.2 88.4 311 

13 21.6 20.6 19 
37.6 132 24.7 111 

4.3 4 1.5 4 

7.94165316 16.3055872 20.6690562 11.9642857 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09017000  
10/27/2004     

0-0.5 ft

SSRI09017000R  
7/16/2007       

0-0.5 ft

SSRI09018000  
10/27/2004     

0-0.5 ft

SSRI09018000R  
7/16/2007       

0-0.5 ft

SSRI09019000  
11/18/2004     

0-0.5 ft

SSRI09019001R  
7/17/2007       

0-1 ft

SSRI09020000  
11/18/2004     

0-0.5 ft

SSRI09020001R  
7/17/2007       

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09017000  
10/27/2004     

0-0.5 ft

SSRI09017000R  
7/16/2007       

0-0.5 ft

SSRI09018000  
10/27/2004     

0-0.5 ft

SSRI09018000R  
7/16/2007       

0-0.5 ft

SSRI09019000  
11/18/2004     

0-0.5 ft

SSRI09019001R  
7/17/2007       

0-1 ft

SSRI09020000  
11/18/2004     

0-0.5 ft

SSRI09020001R  
7/17/2007       

0-1 ft

1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
2.94 U 3.17 U 3.14 U 2.91 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U

0.147 U 0.159 U 0.157 U 0.146 U
1.47 U 1.59 U 1.57 U 1.46 U

0.147 U 0.159 U 0.157 U 0.146 U
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U R 1.46 U
1.47 U 1.59 U R 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U

0.147 U 0.159 U 0.157 U 0.146 U
0.147 U 0.159 U 0.157 UJ 0.146 U
0.147 U 0.159 U 0.113 J 0.146 U
0.147 U 0.159 U 0.157 UJ 0.146 U
0.147 U 0.159 U 0.631 J 0.336 J
0.109 J 0.16 0.661 J 0.221 
0.147 U 0.159 U 0.374 J R
0.147 U 0.159 U 0.157 UJ 0.0994 J
2.94 U 3.17 U 3.14 U 2.91 U
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 U 1.46 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09017000  
10/27/2004     

0-0.5 ft

SSRI09017000R  
7/16/2007       

0-0.5 ft

SSRI09018000  
10/27/2004     

0-0.5 ft

SSRI09018000R  
7/16/2007       

0-0.5 ft

SSRI09019000  
11/18/2004     

0-0.5 ft

SSRI09019001R  
7/17/2007       

0-1 ft

SSRI09020000  
11/18/2004     

0-0.5 ft

SSRI09020001R  
7/17/2007       

0-1 ft
0.19 J 0.294 J 0.784 UJ 0.153 J
1.47 U 1.59 U 1.57 UJ 1.46 UJ
1.47 U 1.59 U 1.57 UJ 1.46 U

0.147 U 0.084 J 0.519 J 0.158 
0.147 U 0.159 U 0.157 U 0.146 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 U

0.0868 J 0.125 J 0.773 J 0.249 
0.147 U 0.159 U 0.0431 J 0.146 U
1.47 U 1.59 U 1.57 UJ 1.46 UJ
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U R 1.46 U
1.47 U 1.59 U 1.57 UJ 1.46 UJ

0.147 U 0.159 U 0.38 J 0.146 UJ
1.47 U 1.59 U 1.57 UJ 1.46 U

0.147 U 0.159 U 0.157 U 0.146 U
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 U 1.46 U
1.47 U 1.59 U 1.57 U 1.46 U

0.147 U 0.0811 J 0.501 J 0.169 
1.47 U 1.59 U 1.57 U 1.46 U

0.0948 J 0.159 0.999 J 0.37 

0.0736 U 0.0793 U 0.0784 U 0.346 U
0.0736 U 0.0793 U 0.0784 U 0.346 U
0.0736 U 0.0793 U 0.0486 J 0.346 U

0.0685 0.0417 0.256 J 0.309 J
0.0614 0.0338 0.205 J 0.415 

0.106 0.0591 0.282 J 0.714 
0.0713 J 0.0394 U 0.106 J 0.288 U

0.0413 0.0305 J 0.152 UJ 0.279 
0.0706 0.0347 0.162 J 0.368 J

0.00736 U 0.00793 U 0.00784 U 0.0346 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09017000  
10/27/2004     

0-0.5 ft

SSRI09017000R  
7/16/2007       

0-0.5 ft

SSRI09018000  
10/27/2004     

0-0.5 ft

SSRI09018000R  
7/16/2007       

0-0.5 ft

SSRI09019000  
11/18/2004     

0-0.5 ft

SSRI09019001R  
7/17/2007       

0-1 ft

SSRI09020000  
11/18/2004     

0-0.5 ft

SSRI09020001R  
7/17/2007       

0-1 ft
0.189 0.0783 0.419 J 1.13 

0.0736 U 0.0793 U 0.0784 U 0.346 U
0.00736 U 0.00793 U R 0.0346 U

0.0736 U 0.0793 U 0.0784 U 0.346 U
0.128 0.041 J 0.183 0.569 
0.154 0.0647 0.375 J 0.889 

0.0356 U 0.0381 U
0.0356 U 0.0381 U
0.0356 U 0.0381 U
0.0356 U 0.0381 U
0.0356 U 0.0381 U
0.0356 U 0.0288 J
0.0356 U 0.0381 U

6910 11400 7320 J 3620 J
0.18 U 0.11 U 0.61 UJ 0.15 UJ

8.8 5.8 10.2 J 3.5 J
21.1 27.8 29.5 15 
14.5 0.92 0.31 0.16 
0.44 0.87 0.21 0.15 
952 1000 1160 799 
17.9 15.2 20.3 J 12.9 J

4.8 2.5 5.3 2.4 
34.6 28.1 17.4 J 9.6 J

12800 12300 13000 J 7210 J
64.1 25.9 53.1 10.8 

2960 1950 2940 1740 
222 122 174 J 94.1 J
0.16 0.062 0.019 0.0031 
12.6 3.3 0.66 0.37 
14.7 10.2 12.2 J 7 J
888 652 1560 J 884 J

0.82 U 0.84 U 0.62 U 0.74 U
0.18 0.089 0.053 U 0.035 U
44.5 44.5 68.5 263 

0.069 0.11 0.13 0.083 
4.4 4.3 4.7 2.9 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI09017000  
10/27/2004     

0-0.5 ft

SSRI09017000R  
7/16/2007       

0-0.5 ft

SSRI09018000  
10/27/2004     

0-0.5 ft

SSRI09018000R  
7/16/2007       

0-0.5 ft

SSRI09019000  
11/18/2004     

0-0.5 ft

SSRI09019001R  
7/17/2007       

0-1 ft

SSRI09020000  
11/18/2004     

0-0.5 ft

SSRI09020001R  
7/17/2007       

0-1 ft
225 423 413 J 186 J
6.7 2 0.64 U 0.27 U

83.5 68 2.7 1.4 
15.8 20.4 18.4 J 11 J
70.6 85.4 42.9 31.1 

6.4 2.3 2.7 1.6 

9.40919037 15.9707724 14.9797571 8.39853938 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09021000  
11/18/2004     

0-0.5 ft

SSRI09021001R  
7/17/2007       

0-1 ft

SSRI09022000  
11/18/2004     

0-0.5 ft

SSRI09022001R  
7/17/2007       

0-1 ft

SSRI09023000  
11/18/2004     

0-0.5 ft

SSRI09023001R  
7/17/2007       

0-1 ft

SSRI09024000  
11/18/2004     

0-0.5 ft

SSRI09024001R  
7/17/2007       

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09021000  
11/18/2004     

0-0.5 ft

SSRI09021001R  
7/17/2007       

0-1 ft

SSRI09022000  
11/18/2004     

0-0.5 ft

SSRI09022001R  
7/17/2007       

0-1 ft

SSRI09023000  
11/18/2004     

0-0.5 ft

SSRI09023001R  
7/17/2007       

0-1 ft

SSRI09024000  
11/18/2004     

0-0.5 ft

SSRI09024001R  
7/17/2007       

0-1 ft

1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
2.94 U 2.96 U 2.86 U 2.86 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U

0.147 U 0.148 U 0.143 U 0.143 U
1.47 U 1.48 U 1.43 U 1.43 U

0.147 U 0.148 U 0.143 U 0.0862 J
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U

0.147 U 0.0566 J 0.143 U 0.382 
0.147 U 0.078 J 0.143 U 0.634 
0.147 U 0.232 0.143 U 1.51 
0.147 U 0.849 0.143 U 4.12 
0.485 J 0.926 J 0.424 J 4.41 J

0.76 1.12 0.385 6.82 
0.158 J 0.3 J 0.149 J 0.694 J
0.147 U 0.148 U 0.177 0.143 U

2.94 U 2.96 U 2.86 U 2.86 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09021000  
11/18/2004     

0-0.5 ft

SSRI09021001R  
7/17/2007       

0-1 ft

SSRI09022000  
11/18/2004     

0-0.5 ft

SSRI09022001R  
7/17/2007       

0-1 ft

SSRI09023000  
11/18/2004     

0-0.5 ft

SSRI09023001R  
7/17/2007       

0-1 ft

SSRI09024000  
11/18/2004     

0-0.5 ft

SSRI09024001R  
7/17/2007       

0-1 ft
0.339 J 0.19 J 0.155 J 0.715 U
1.47 UJ 1.48 UJ 1.43 UJ 1.43 UJ
1.47 U 1.48 U 1.43 U 0.26 J

0.49 0.895 0.266 4.63 
0.147 U 0.148 U 0.143 U 0.143 U
1.47 U 1.48 U 1.43 U 0.244 J
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
0.644 1.42 0.436 7.31 

0.147 U 0.0717 J 0.143 U 0.55 
1.47 UJ 1.48 UJ 1.43 UJ 1.43 UJ
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U

1.47 UJ 1.48 UJ 1.43 UJ 1.43 UJ
0.315 J 0.48 J 0.249 J 2.19 J
1.47 U 1.48 U 1.43 U 1.43 U

0.147 U 0.148 U 0.143 U 0.143 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
1.47 U 1.48 U 1.43 U 1.43 U
0.328 0.797 0.189 5.21 

1.47 U 1.48 U 1.43 U 1.43 U
0.799 1.93 0.518 8.74 

0.368 U 0.185 U 1.11 U 0.357 U
0.368 U 0.185 U 1.11 U 0.357 U

0.939 0.402 1.11 U 0.612 
1.97 1 0.761 1.74 
1.22 0.733 0.796 1.23 
1.46 0.922 0.934 1.52 

0.53 J 0.365 0.52 0.53 
0.772 U 0.38 U 0.0555 U 0.726 U

1.23 0.592 0.509 0.989 
0.0368 U 0.0185 U 0.111 U 0.0357 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09021000  
11/18/2004     

0-0.5 ft

SSRI09021001R  
7/17/2007       

0-1 ft

SSRI09022000  
11/18/2004     

0-0.5 ft

SSRI09022001R  
7/17/2007       

0-1 ft

SSRI09023000  
11/18/2004     

0-0.5 ft

SSRI09023001R  
7/17/2007       

0-1 ft

SSRI09024000  
11/18/2004     

0-0.5 ft

SSRI09024001R  
7/17/2007       

0-1 ft
3.62 1.82 1.43 3.14 

0.58 J 0.23 J 1.11 U 0.357 U
0.0368 U 0.0185 U 0.111 U 0.0357 U

0.368 U 0.185 U 1.11 U 0.357 U
3.9 1.34 0.742 J 2 
3.2 1.71 1.23 2.93 

0.00373 U 0.0394 U 0.0386 U 0.0347 U
0.00373 U 0.0394 U 0.0386 U 0.0347 U
0.00373 U 0.0394 U 0.0386 U 0.0347 U
0.00373 U 0.0394 U 0.0386 U 0.0347 U
0.00373 U 0.0394 U 0.0386 U 0.0347 U
0.00373 U 0.0394 U 0.146 0.167 
0.00373 U 0.0702 0.0801 0.0785 J

5770 J 7200 J 6280 J 5760 J
0.14 UJ 0.18 UJ 0.18 UJ 0.084 UJ

4.4 J 6.7 J 8.4 J 6.5 J
23.3 32.7 25.4 24.4 
0.23 0.31 0.26 0.24 
0.13 0.15 0.19 0.13 
604 1060 1190 1080 
12 J 16.7 J 15.5 J 15.9 J

3 5.1 4.2 4.5 
8.3 J 12.2 J 19.8 J 12.8 J

7900 J 10500 J 11000 J 10800 J
29.5 40.4 24 12.6 

2250 3060 2770 2810 
84.8 J 163 J 165 J 140 J
0.017 0.018 0.011 0.0081 

0.35 0.51 0.79 0.31 
9.1 J 11.6 J 11.9 J 12 J

1090 J 1970 J 1270 J 1160 J
0.78 U 0.83 U 0.72 U 0.78 U

0.026 U 0.042 U 0.049 U 0.034 U
62.4 75.3 68 87.3 

0.1 0.13 0.11 0.086 
3.6 5 7.8 3.7 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI09021000  
11/18/2004     

0-0.5 ft

SSRI09021001R  
7/17/2007       

0-1 ft

SSRI09022000  
11/18/2004     

0-0.5 ft

SSRI09022001R  
7/17/2007       

0-1 ft

SSRI09023000  
11/18/2004     

0-0.5 ft

SSRI09023001R  
7/17/2007       

0-1 ft

SSRI09024000  
11/18/2004     

0-0.5 ft

SSRI09024001R  
7/17/2007       

0-1 ft
329 J 451 J 326 J 306 J
0.4 U 0.66 U 0.48 U 0.3 U

2 2.7 3.3 1.3 
14.2 J 19.3 J 15.7 J 16 J

21.8 31.1 46.8 25.1 
1.5 2.5 2.9 3.2 

9.32017544 9.94382022 6.91642651 6.71487603 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09025000  
11/18/2004     

0-0.5 ft

SSRI09026000  
11/18/2004     

0-0.5 ft

SSRI09027000  
11/18/2004     

0-0.5 ft

SSRI09028000  
10/26/2005     

0-1 ft

SSRI09029000  
10/26/2005     

0-1 ft

SSRI09030000  
10/26/2005     

0-1 ft

SSRI09031000  
7/16/2007      

0-1 ft

SSRI09032000  
7/16/2007      

0-1 ft

SSRI09033000  
7/16/2007      

0-1 ft
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09025000  
11/18/2004     

0-0.5 ft

SSRI09026000  
11/18/2004     

0-0.5 ft

SSRI09027000  
11/18/2004     

0-0.5 ft

SSRI09028000  
10/26/2005     

0-1 ft

SSRI09029000  
10/26/2005     

0-1 ft

SSRI09030000  
10/26/2005     

0-1 ft

SSRI09031000  
7/16/2007      

0-1 ft

SSRI09032000  
7/16/2007      

0-1 ft

SSRI09033000  
7/16/2007      

0-1 ft

1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
3.2 U 3.3 U 2.84 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U

0.16 U 0.165 U 0.142 U
1.6 U 1.65 U 1.42 U

0.16 U 0.165 U 0.148 
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U

0.121 J 0.165 U 0.0686 J 0.0332 J 0.0458 U 0.0356 U
0.176 0.165 U 0.279 0.0412 U 0.0458 U 0.0356 U
0.556 0.165 U 0.436 0.049 0.0458 U 0.0356 U

2.04 0.165 U 1.06 0.315 0.0458 U 0.0356 U
2.06 J 0.41 J 1.03 J 0.349 0.139 0.102 

2.67 0.283 1.39 0.573 0.0877 0.0504 
0.637 J 0.137 J 0.306 J 0.202 0.0458 U 0.0356 U

1.15 0.13 J 0.142 U 0.0412 U 0.0458 U 0.0356 U
3.2 U 3.3 U 2.84 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09025000  
11/18/2004     

0-0.5 ft

SSRI09026000  
11/18/2004     

0-0.5 ft

SSRI09027000  
11/18/2004     

0-0.5 ft

SSRI09028000  
10/26/2005     

0-1 ft

SSRI09029000  
10/26/2005     

0-1 ft

SSRI09030000  
10/26/2005     

0-1 ft

SSRI09031000  
7/16/2007      

0-1 ft

SSRI09032000  
7/16/2007      

0-1 ft

SSRI09033000  
7/16/2007      

0-1 ft
0.801 U 0.825 U 0.162 J

1.6 UJ 1.65 UJ 1.42 UJ
0.0951 J 1.65 U 1.42 U

2.06 0.227 1.16 0.323 0.0493 0.025 J
0.16 U 0.165 U 0.142 U 0.0412 U 0.0458 U 0.0356 U

1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
3.38 0.34 1.62 0.724 0.0906 0.0509 

0.175 0.165 U 0.427 0.0268 J 0.0458 U 0.0356 U
1.6 UJ 1.65 UJ 1.42 UJ
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U

1.6 UJ 1.65 UJ 1.42 UJ
1.03 J 0.222 J 0.472 J 0.214 0.0458 U 0.0356 U
1.6 U 1.65 U 1.42 U

0.16 U 0.165 U 0.142 U 0.0412 U 0.0458 U 0.0356 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.6 U 1.65 U 1.42 U
1.83 0.172 3.2 0.428 0.0338 J 0.023 J

1.6 U 1.65 U 1.42 U
4.5 0.464 3.68 0.596 0.072 0.0483 

0.541 U 0.722 U 0.355 U
0.541 U 0.722 U 0.355 U

3.18 0.722 U 0.536 
5.75 0.399 1.15 
4.31 0.372 0.885 
5.03 0.48 1.1 

2.19 J 0.0722 U 0.4 J
2.31 0.238 0.521 U
3.36 0.308 0.657 J

0.0541 U 0.0722 U 0.0355 U
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09025000  
11/18/2004     

0-0.5 ft

SSRI09026000  
11/18/2004     

0-0.5 ft

SSRI09027000  
11/18/2004     

0-0.5 ft

SSRI09028000  
10/26/2005     

0-1 ft

SSRI09029000  
10/26/2005     

0-1 ft

SSRI09030000  
10/26/2005     

0-1 ft

SSRI09031000  
7/16/2007      

0-1 ft

SSRI09032000  
7/16/2007      

0-1 ft

SSRI09033000  
7/16/2007      

0-1 ft
10.5 0.718 2.11 

1.66 J 0.722 U 0.291 J
0.0541 U 0.0722 U 0.0355 U

0.541 U 0.722 U 0.355 U
9.47 0.318 J 1.57 
10.4 0.685 1.99 

0.0041 U 0.0917 U 0.0036 U 0.036 U 0.0362 U 0.0366 U
0.0041 U 0.0917 U 0.0036 U 0.036 U 0.0362 U 0.0366 U
0.0041 U 0.0917 U 0.0036 U 0.036 U 0.0362 U 0.0366 U
0.0041 U 0.0917 U 0.0036 U 0.036 U 0.0362 U 0.0366 U
0.0041 U 0.0917 U 0.0036 U 0.036 U 0.0362 U 0.0366 U
0.0077 J 0.366 0.0228 0.0369 J 0.0362 U 0.0366 U
0.0041 U 0.94 0.0156 0.0474 0.0362 U 0.0366 U

4510 J 7660 J 4980 J 7550  12600  4270  
0.13 UJ 0.14 UJ 0.073 UJ 0.049 UJ 0.082 UJ 0.04 UJ

6.1 J 6.2 J 3 J 5.4 6.1 2.7 
16.1 34.5 10.6 26.8 29.4 15.9 
0.21 0.35 0.19 0.61 0.48 0.16 
0.16 0.24 0.11 0.16  0.18  0.13  

2560 1130 664 1340 J 1030 J 558 J
10 J 21.7 J 11.3 J 12.8 J 15.8 J 8.3 J
3.6 4 3.6 3.1 4.9 1.8 

10.5 J 25.3 J 9.1 J 24.5 J 11.2 J 8.5 J
8890 J 10500 J 11100 J 7970 10300 5410 

19 32.3 7.3 11.4 10.2 14.7 
2370 2790 2250 2260 2940 1360 
151 J 137 J 168 J 169 J 206 J 68.8 J
0.007 0.011 0.0021 0.035 UJ 0.051 J 0.024 UJ

0.43 0.71 0.4 0.57 0.5 U 0.28 U
8.9 J 11.3 J 7.7 J 8.5 J 11.5 J 5.6 J

634 J 1620 J 669 J 1090 J 1090 J 837 J
0.71 U 0.58 U 0.75 U 0.219 U 0.246 U 0.188 U

0.043 U 0.059 U 0.021 U 0.038  0.038  0.03  
67.9 98.3 38.8 49.1  55.5  54.7 

0.056 0.13 0.051 0.11 U 0.13 U 0.093 U
3.3 4.2 4.2 3.8 6.5 2.8 
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Summary of Analytical Results - AOC 0 through 9 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Corrosivity (s.u.)
Nitrate as N
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI09025000  
11/18/2004     

0-0.5 ft

SSRI09026000  
11/18/2004     

0-0.5 ft

SSRI09027000  
11/18/2004     

0-0.5 ft

SSRI09028000  
10/26/2005     

0-1 ft

SSRI09029000  
10/26/2005     

0-1 ft

SSRI09030000  
10/26/2005     

0-1 ft

SSRI09031000  
7/16/2007      

0-1 ft

SSRI09032000  
7/16/2007      

0-1 ft

SSRI09033000  
7/16/2007      

0-1 ft
187 J 435 J 148 J 355 589 213 

0.32 U 0.77 U 0.26 U 0.28 UJ 0.29 UJ 0.22 UJ
1.4 5.1 0.89 5.4 J 2.2 J 6.4 J

10.6 J 18.9 J 12.1 J 15.2 J 21.4 J 9.1 J
28 53.8 23.8 25.9  24.9  18.9  
2.8 2.3 1.6 0.89 1.9 1.1 

16.7919799 19.198895 6.15920976 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI11001000  
11/10/2004     

0-4 ft

SBRI11001000
MSD          

11/10/2004     
0-4 ft

SBRI11003000  
11/5/2004      

0-4 ft

SBRI11004000  
11/5/2004      

0-4 ft

SBRI11005000  
11/15/2004     

0-2 ft

SBRI11006000  
11/9/2004      

0-4 ft

SBRI11007000  
11/9/2004      

0-4 ft

SBRI11008000  
11/9/2004      

0-4 ft

SBRI11009000  
11/10/2004      

0-4 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,1,2,2-Tetrachloroethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,1,2-Trichloroethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,1-Dichloroethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,1-Dichloroethene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,2,4-Trimethylbenzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,2-Dibromoethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,2-Dichlorobenzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,2-Dichloroethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,2-Dichloropropane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,3,5-Trimethylbenzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,3-Dichlorobenzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
1,4-Dichlorobenzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
2-Butanone 0.00509 U 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 U
2-Hexanone 0.00509 U 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 U
4-Methyl-2-pentanone 0.00509 U 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 U
Acetone 0.00509 U 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 U
Benzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Bromodichloromethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Bromoform 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Bromomethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Carbon disulfide 0.00509 U 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 U
Carbon tetrachloride 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Chlorobenzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Chlorodibromomethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Chloroethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Chloroform 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Chloromethane 0.00102 UJ 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 UJ
Cis-1,2-Dichloroethene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
cis-1,3-Dichloropropene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Dichlorodifluoromethane 0.00102 U 0.000973 U 0.000927 U 0.000933 UJ 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Ethyl benzene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Methyl Tertbutyl Ether 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Methylene chloride 0.00509 U 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 U
o-Xylene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Styrene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Tetrachloroethene 0.00102 U 0.000973 U 0.000927 U 0.0015 0.00105 U 0.0006 J 0.00101 U 0.000919 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI11001000  
11/10/2004     

0-4 ft

SBRI11001000
MSD          

11/10/2004     
0-4 ft

SBRI11003000  
11/5/2004      

0-4 ft

SBRI11004000  
11/5/2004      

0-4 ft

SBRI11005000  
11/15/2004     

0-2 ft

SBRI11006000  
11/9/2004      

0-4 ft

SBRI11007000  
11/9/2004      

0-4 ft

SBRI11008000  
11/9/2004      

0-4 ft

SBRI11009000  
11/10/2004      

0-4 ft
Toluene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
trans-1,2-Dichloroethene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
trans-1,3-Dichloropropene 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Trichloroethene 0.00102 U 0.000973 U 0.000927 U 0.0034 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Trichlorofluoromethane 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Vinyl acetate 0.00509 UJ 0.00487 U 0.00463 U 0.00466 U 0.00525 U 0.00464 U 0.00503 U 0.0046 UJ
Vinyl chloride 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Xylene, m/p 0.00204 U 0.00195 U 0.00185 U 0.00187 U 0.0021 U 0.00185 U 0.00201 U 0.00184 U
Xylenes, Total 0.00102 U 0.000973 U 0.000927 U 0.000933 U 0.00105 U 0.000927 U 0.00101 U 0.000919 U
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
1,4-Dioxane 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2,4,5-Trichlorophenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2,4,6-Trichlorophenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2,4-Dichlorophenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2,4-Dimethylphenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2,4-Dinitrophenol 6.93 U 0.714 UJ 2.87 U 0.746 U 0.728 U 0.717 U 0.738 U 0.705 U
2,4-Dinitrotoluene 3.47 UJ 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2,6-Dinitrotoluene 3.47 UJ 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2-Chloronaphthalene 0.347 U 0.0357 U 0.143 U 0.0373 U 0.0364 U 0.0359 U 0.0369 U 0.0352 U
2-Chlorophenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2-Methylnaphthalene 0.347 U 0.0357 U 0.143 U 0.0373 U 0.0373 0.0359 U 0.0369 U 0.0352 U
2-Methylphenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
2-Nitroaniline  R 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
3,3`-Dichlorobenzidine  R 0.357 U 1.43 U 0.373 U  R  R  R 0.352 U
4-Chloroaniline  R 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
4-Methylphenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Acenaphthene 0.347 U 0.0195 J 0.272 0.0373 U 0.196 0.015 J 0.0369 U 0.0352 U
Acenaphthylene 0.347 U 0.0357 U 0.143 U 0.0373 U 0.0364 U 0.0359 U 0.0369 U 0.0352 U
Anthracene 0.347 U 0.0365 0.455 0.0373 U 0.424 0.0307 J 0.0369 U 0.0352 U
Benzo(a)anthracene 0.347 U 0.125 1.2 0.0761 0.825 0.0732 0.0369 U 0.0352 U
Benzo(a)pyrene 0.347 U 0.136 1.07 0.0992 0.658 0.0631 0.0186 J 0.0352 U
Benzo(b)fluoranthene 0.347 U 0.147 1.5 0.12 1.11 0.113 0.0355 J 0.0352 U
Benzo(ghi)perylene 0.347 U 0.0539 0.458 0.0408 0.346 0.0409 0.0369 U 0.0352 U
Benzo(k)fluoranthene 0.347 U 0.0689 0.581 0.0373 U 0.0364 U 0.11 0.0369 U 0.0352 U
Benzoic Acid 6.93 UJ 0.714 UJ 2.87 U 0.746 U 0.728 U 0.717 U 0.738 U 0.705 UJ
Bis(2-Chloroethyl)ether 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Bis(2-Chloroisopropyl)ether 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI11001000  
11/10/2004     

0-4 ft

SBRI11001000
MSD          

11/10/2004     
0-4 ft

SBRI11003000  
11/5/2004      

0-4 ft

SBRI11004000  
11/5/2004      

0-4 ft

SBRI11005000  
11/15/2004     

0-2 ft

SBRI11006000  
11/9/2004      

0-4 ft

SBRI11007000  
11/9/2004      

0-4 ft

SBRI11008000  
11/9/2004      

0-4 ft

SBRI11009000  
11/10/2004      

0-4 ft
Bis(2-Ethylhexyl)phthalate 1.73 UJ 0.178 U 0.352 J 0.0648 J 0.182 U 0.179 U 0.0501 J 0.0768 
Butylbenzylphthalate 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Carbazole 3.47 U 0.0207 J 0.3 J 0.373 U 0.258 J 0.359 U 0.369 U 0.352 U
Chrysene 0.347 U 0.116 1.15 0.0712 0.843 0.081 0.0222 J 0.0352 U
Dibenz(a,h)anthracene 0.347 U 0.0357 U 0.143 U 0.0373 U 0.181 0.0359 U 0.0369 U 0.0352 U
Dibenzofuran 3.47 U 0.357 U 0.113 J 0.373 U 0.128 J 0.359 U 0.369 U 0.352 U
Diethylphthalate 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Dimethylphthalate 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Di-n-butylphthalate 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Di-n-octylphthalate 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Diphenylamine 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Fluoranthene 0.347 U 0.288 2.98 0.148 1.79 0.154 0.043 0.0352 U
Fluorene 0.347 U 0.017 J 0.233 0.0373 U 0.23 0.0114 J 0.0369 U 0.0352 U
Hexachlorobenzene 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Hexachlorobutadiene 3.47 UJ 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Hexachlorocyclopentadiene  R 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Hexachloroethane 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Indeno(1,2,3-cd)pyrene 0.347 U 0.0609 0.466 0.0502 0.307 0.0359 U 0.0369 U 0.0352 U
Isophorone 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
m+p-Methylphenol
Naphthalene 0.347 U 0.0357 U 0.143 U 0.0373 U 0.104 0.0359 U 0.0369 U 0.0352 U
Nitrobenzene 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
N-Nitrosodi-n-propylamine 3.47 U 0.357 U 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Pentachlorophenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Phenanthrene 0.347 U 0.172 2.24 0.0479 1.65 0.117 0.0293 J 0.0352 U
Phenol 3.47 U 0.357 UJ 1.43 U 0.373 U 0.364 U 0.359 U 0.369 U 0.352 U
Pyrene 0.347 U 0.222 2.3 0.113 1.71 0.15 0.0423 0.0352 U
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene 0.0693 U 0.0714 U 0.0717 U 0.0187 U 0.0182 U 0.0179 U 0.0184 U 0.0705 U
Acenaphthylene 0.0693 U 0.0714 U 0.0717 U 0.0187 U 0.0182 U 0.0179 U 0.0184 U 0.0705 U
Anthracene 0.0693 U 2.15 0.254 0.0187 U 0.0182 U 0.0107 J 0.0184 U 0.0705 U
Benzo(a)anthracene 0.00693 U 4.21 0.809 0.0336 0.0408 0.0364 0.00875 0.00705 U
Benzo(a)pyrene 0.00693 U 2.34 0.506 0.0262 0.0255 J 0.0291 0.00818 0.00705 U
Benzo(b)fluoranthene 0.00693 U 2.97 0.751 J 0.035 0.0362 0.0335 0.0123 0.00705 U
Benzo(ghi)perylene 0.00693 U 1.24 J 0.348 J 0.0167 0.00182 U 0.00179 U 0.00493 U 0.00705 U
Benzo(k)fluoranthene 0.00347 U 1.32 0.316 0.0139 0.00091 U 0.000896 U 0.000922 U 0.00352 U
Chrysene 0.00693 U 2.18 0.448 0.0237 0.0293 0.0233 0.00818 0.00705 U
Dibenz(a,h)anthracene 0.00693 U 0.00714 U 0.00717 U 0.00187 U 0.00182 U 0.00179 U 0.00184 U 0.00705 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI11001000  
11/10/2004     

0-4 ft

SBRI11001000
MSD          

11/10/2004     
0-4 ft

SBRI11003000  
11/5/2004      

0-4 ft

SBRI11004000  
11/5/2004      

0-4 ft

SBRI11005000  
11/15/2004     

0-2 ft

SBRI11006000  
11/9/2004      

0-4 ft

SBRI11007000  
11/9/2004      

0-4 ft

SBRI11008000  
11/9/2004      

0-4 ft

SBRI11009000  
11/10/2004      

0-4 ft
Fluoranthene 0.0125 U 7.72 1.46 0.0529 0.0763 0.0631 0.0168 0.0148 U
Fluorene 0.0693 U 1.48 J 0.174 J 0.0187 U 0.0182 U 0.0179 U 0.0184 U 0.0705 U
Indeno(1,2,3-cd)pyrene 0.00693 U 0.00714 U 0.00717 U 0.00187 U 0.00182 U 0.00179 U 0.00184 U 0.00705 U
Naphthalene 0.0693 U 0.0714 U 0.0717 U 0.0187 U 0.0182 U 0.0179 U 0.0184 U 0.0705 U
Phenanthrene 0.0693 U 8.26 1.24 0.0213 0.0182 U 0.0504 0.0106 J 0.0705 U
Pyrene 0.0138 U 6.36 1.17 0.0485 0.0723 0.0576 0.0192 0.0141 
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum 6670 8940 11700 9690 J 7930 8420 8850 5890 
Antimony 0.057 UJ 0.04 UJ 0.042 UJ 0.037 UJ 0.036 UJ 0.058 UJ 0.0241 UJ 0.0229 UJ
Arsenic 4.3 4.7 6.6 5.2 J 5.1 4.6 5.6 5.1 
Barium 27.7 39.2 37.4 40.7 J 22 51.6 33.2 23 
Beryllium 0.25 0.46 0.93 0.52 J 0.38 0.27 0.77 0.23 
Cadmium 0.066 0.076 0.22 0.17 0.11 0.15 0.086 0.059 
Calcium 566 J 938 2250 2410 J 1280 13100 805 848 J
Chromium 17.1 J 20.5 J 23.1 J 17.6 J 15.2 J 16.7 J 16.1 J 13 J
Cobalt 3.5 3.7 5.1 5.3 J 2.8 J 4.4 J 3.3 J 3.3 
Copper 7.8 17.3 42.2 104 10.8 J 9.6 J 32.6 J 6.8 
Iron 9090 12600 13200 15400 9010 11200 12000 7900 
Lead 5.4 7.6 16.2 16.6 8.4 J 5.7 J 8.7 J 4.6 
Magnesium 3000 3660 3730 4200 2570 3810 3080 2130 
Manganese 107 129 J 154 J 165 92.7 J 243 J 127 J 88.6 
Mercury 0.0044 0.011 0.015 0.011 0.026 0.012 0.023 0.0068 
Molybdenum 0.44 J 0.74 1.5 0.67 0.63 J 0.77 J 3.5 J 0.55 J
Nickel 9.9 J 12.5 13 10.6 7.9 J 11.3 J 9.1 J 7.4 J
Potassium 1390 J 2240 1520 2350 986 1680 1810 1210 J
Selenium 0.47 0.98 1 1.4 1.2 0.76 1.3 0.83 
Silver 0.017 0.026 0.038 0.057 0.027 0.027 0.047 0.017 
Sodium 58.5 73.3 120 104 J 42.1 J 72.8 J 93.7 J 68.2 
Thallium 0.098 J 0.15 0.13 0.15 0.089 J 0.14 J 0.13 J 0.093 J
Thorium 4.6 J 5.9 6 4.7 3.7 J 5.8 J 6.6 J 5.1 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name

SBRI11001000  
11/10/2004     

0-4 ft

SBRI11001000
MSD          

11/10/2004     
0-4 ft

SBRI11003000  
11/5/2004      

0-4 ft

SBRI11004000  
11/5/2004      

0-4 ft

SBRI11005000  
11/15/2004     

0-2 ft

SBRI11006000  
11/9/2004      

0-4 ft

SBRI11007000  
11/9/2004      

0-4 ft

SBRI11008000  
11/9/2004      

0-4 ft

SBRI11009000  
11/10/2004      

0-4 ft
Titanium 377 569 693 703 J 372 504 520 301 
Tungsten 0.084 UJ 1.6 0.5 0.44 UJ 0.37 J 0.097 UJ 0.42 J 0.12 UJ
Uranium 1.6 110 37.2 7.2 J 13.5 13.3 62.7 1.7 
Vanadium 16.6 J 20.3 24.4 24.1 J 14.2 19.2 20.6 12.4 J
Zinc 16.9 J 24.1 32.2 71.8 J 19.2 26.6 21.7 15.4 J
Zirconium 2.4 2.1 J 3.5 J 3.5 J 2.6 J 3.4 J 2.7 J 2.1 
Percent Moisture 4.31389418 6.68427756 6.98869476 12.180038 10.7680299 7.03517588 9.65986395 5.42750929 
EPH (mg/Kg)
C11-C22 Aromatics 17.7 U 6.21 J 52.4 19.3 U 9.1 J 22.8 6.68 J 17.8 U
C19-C36 Aliphatics 33.2 J 8.51 U 8.47 U 9.09 U 4.22 J 11.7 J 5.47 J 8.81 J
C9-C18 Aliphatics 8.86 UJ 6.38 U 6.35 U 6.82 U 4.42 J 5.33 J 4.47 J 6.67 UJ

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 10-18 Page 5 of 90



Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI11010000  
11/10/2004     

0-4 ft

SBRI11011000  
11/9/2004      

0-4 ft

SBRI11012000  
11/5/2004      

0-4 ft

SBRI11013000  
11/10/2004     

0-4 ft

SBRI11014000  
11/10/2004     

0-4 ft

SBRI11015000  
11/10/2004     

0-4 ft

SBRI11026000  
7/31/2007      

0-2 ft

SBRI11027000  
7/31/2007      

0-2 ft

SBRI11028000  
7/31/2007      

0-2 ft

0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.00493 U 0.00491 U 0.00526 U 0.00516 UJ 0.00475 UJ 0.00438 UJ 0.00492 U 0.00339 U 0.00317 U
0.00493 U 0.00491 U 0.00526 U 0.00516 U 0.00475 U 0.00438 U 0.00492 U 0.00339 U 0.00317 U
0.00493 U 0.00491 U 0.00526 U 0.00516 UJ 0.00475 UJ 0.00438 UJ 0.00492 U 0.00339 U 0.00317 U
0.00493 U 0.00491 U 0.00526 U 0.00516 U 0.00475 U 0.00438 U 0.00492 UJ 0.00339 UJ 0.00317 UJ

0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.00493 U 0.00491 U 0.00526 U 0.00516 U 0.00475 U 0.00438 U 0.00492 U 0.00339 U 0.00317 U

0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U

0.000985 UJ 0.000982 U 0.00105 U 0.00103 UJ 0.000951 UJ 0.000876 UJ 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 UJ 0.000951 UJ 0.000876 UJ 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.00493 U 0.00491 U 0.00526 U 0.00516 U 0.00475 U 0.00438 U 0.00492 U 0.00339 U 0.00317 U

0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI11010000  
11/10/2004     

0-4 ft

SBRI11011000  
11/9/2004      

0-4 ft

SBRI11012000  
11/5/2004      

0-4 ft

SBRI11013000  
11/10/2004     

0-4 ft

SBRI11014000  
11/10/2004     

0-4 ft

SBRI11015000  
11/10/2004     

0-4 ft

SBRI11026000  
7/31/2007      

0-2 ft

SBRI11027000  
7/31/2007      

0-2 ft

SBRI11028000  
7/31/2007      

0-2 ft
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.00493 UJ 0.00491 U 0.00526 U 0.00516 UJ 0.00475 UJ 0.00438 UJ 0.00492 UJ 0.00339 UJ 0.00317 UJ
0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U
0.00197 U 0.00196 U 0.0021 U 0.00206 U 0.0019 U 0.00175 U 0.00197 U 0.00136 U 0.00127 U

0.000985 U 0.000982 U 0.00105 U 0.00103 U 0.000951 U 0.000876 U 0.000984 U 0.000679 U 0.000634 U

0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 UJ 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 UJ 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.71 U 0.707 U 0.702 U 0.699 U 0.707 U 7.09 U 0.735 U 0.697 U 0.701 U

0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U

0.0355 U 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 U 0.0348 U 0.0351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U

0.0355 U 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 UJ 0.0348 U 0.0351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U  R 0.351 U 0.349 U 0.354 U 3.54 UJ 0.368 U 0.348 UJ 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U
0.0109 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0126 J 0.0348 U 0.0351 U
0.0187 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 U 0.0348 U 0.0351 U
0.0627 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0167 J 0.027 J 0.0351 U

0.0355 U 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0398 0.15 J 0.0351 U
0.164 0.0354 U 0.0351 U 0.049 0.062 0.547 0.0664 J 0.145 J 0.0351 U
0.167 0.0354 U 0.0351 U 0.0177 0.0332 0.354 U 0.0644 J 0.193 J 0.0351 U

0.0593 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 UJ 0.0599 J 0.0351 U
0.0938 0.0354 U 0.0351 U 0.0349 U 0.0198 0.354 U 0.0158 J 0.0829 J 0.0351 U

0.71 UJ 0.707 U 0.702 U 0.699 UJ 0.707 UJ 7.09 U 0.735 UJ 0.697 U 0.701 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI11010000  
11/10/2004     

0-4 ft

SBRI11011000  
11/9/2004      

0-4 ft

SBRI11012000  
11/5/2004      

0-4 ft

SBRI11013000  
11/10/2004     

0-4 ft

SBRI11014000  
11/10/2004     

0-4 ft

SBRI11015000  
11/10/2004     

0-4 ft

SBRI11026000  
7/31/2007      

0-2 ft

SBRI11027000  
7/31/2007      

0-2 ft

SBRI11028000  
7/31/2007      

0-2 ft
0.115 0.0346 J 0.0721 J 0.175 U 0.177 U 1.77 U 0.0875 J 0.106 J 0.109 J

0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 UJ 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.0368 UJ 0.0348 UJ 0.0351 U

0.162 0.0354 U 0.0351 U 0.0349 U 0.0274 0.354 U 0.0412 0.146 J 0.0351 U
0.0355 U 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 UJ 0.0348 UJ 0.0351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 UJ 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U

0.354 0.0354 U 0.0351 U 0.0252 0.0469 0.354 U 0.0958 0.266 0.0224 J
0.0182 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 U 0.0348 U 0.0351 U

0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.0708 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 UJ 0.0822 J 0.0351 U

0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.368 U 0.348 U 0.351 U

0.0355 U 0.0354 U 0.0351 U 0.0349 U 0.0354 U 0.354 U 0.0368 UJ 0.0348 U 0.0351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 UJ 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U

0.23 0.0354 U 0.0351 U 0.0178 0.0285 0.354 U 0.0689 0.101 0.0351 U
0.355 U 0.354 U 0.351 U 0.349 U 0.354 U 3.54 U 0.368 U 0.348 U 0.351 U

0.288 0.0354 U 0.0351 U 0.0317 0.0594 0.354 U 0.0765 0.244 J 0.0184 J

0.0177 U 0.0177 UJ 0.0175 U 0.0175 U 0.0177 U 0.0709 U
0.0177 U 0.0177 UJ 0.0175 U 0.0175 U 0.0177 U 0.0709 U

0.0163 0.0177 UJ 0.0175 U 0.0175 U 0.0177 U 0.0196 
0.0702 0.00177 UJ 0.00175 U 0.0204 0.0529 0.121 
0.0475 0.00177 UJ 0.00175 U 0.0167 0.0417 0.0968 
0.0714 0.00177 UJ 0.00175 U 0.0187 0.0508 0.129 U
0.0331 0.00177 UJ 0.00175 U 0.00175 U 0.00177 U 0.0642 U
0.0333 0.000884 UJ 0.000877 U 0.0101 U 0.0305 0.00354 U
0.0451 0.00177 UJ 0.00175 U 0.0148 0.0438 0.0868 

0.00177 U 0.00177 UJ 0.00175 U 0.00175 U 0.00177 U 0.00709 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI11010000  
11/10/2004     

0-4 ft

SBRI11011000  
11/9/2004      

0-4 ft

SBRI11012000  
11/5/2004      

0-4 ft

SBRI11013000  
11/10/2004     

0-4 ft

SBRI11014000  
11/10/2004     

0-4 ft

SBRI11015000  
11/10/2004     

0-4 ft

SBRI11026000  
7/31/2007      

0-2 ft

SBRI11027000  
7/31/2007      

0-2 ft

SBRI11028000  
7/31/2007      

0-2 ft
0.116 0.00177 UJ 0.00175 U 0.0317 0.125 0.193 

0.0177 U 0.0177 UJ 0.0175 U 0.0175 U 0.0174 U 0.0709 U
0.00177 U 0.00177 UJ 0.00175 U 0.00175 U 0.00177 U 0.00709 U
0.0177 U 0.0177 UJ 0.0175 U 0.0175 U 0.0177 U 0.0709 U
0.0957 J 0.0177 UJ 0.0175 U 0.0304 0.127 0.109 

0.11 0.00177 UJ 0.00175 U 0.0392 0.106 0.18 

0.0735 U 0.0174 U 0.701 U
0.0735 U 0.0174 U 0.701 U
0.0735 U 0.0174 U 0.701 U
0.0735 U 0.0174 U 0.701 U
0.0735 U 0.0174 U 0.701 U

1.34 0.169 2.85 
0.0735 U 0.113 0.701 U

9570 6440 9750 8200 9060 9700 4.1 U 8330 9300 
0.12 UJ 0.093 UJ 0.0227 UJ 0.07 UJ 0.097 UJ 0.055 UJ 0.0426 UJ 0.0413 UJ 0.056 UJ

6.3 13.8 3.6 6.7 6.2 5.4 0.213 U 3.1 5.6 
32.9 23.7 J 49.7 29.7 41.2 34.3 0.021 U 34.8 25.5 
0.41 0.22 0.29 0.3 0.36 0.36 0.00426 U 0.35 0.34 
0.12 0.071 0.064 0.087 0.11 0.14 0.00213 U 0.13 0.05 

786 J 546 941 824 J 782 J 1300 J 7 U 975 U 727 U
18.3 J 12.8 J 19.2 J 23.8 J 19.7 J 18.3 J 0.5 U 15.1 16.5 

4.4 3.4 J 4.6 4.2 5.3 4.8 0.00213 U 3.6 3.9 
12.3 11.5 J 11.9 11.7 77 12.1 0.019 U 31.4 8.6 

11100 8070 13800 11600 11200 16000 9.2 U 13300 13700 
21 4 J 4.4 7.1 13.5 18.1 0.01 U 9.3 5.6 

3000 2310 3940 4230 4180 3730 1.7 U 3580 3860 
129 89.8 J 153 J 132 158 301 0.056 U 154 129 

0.024 0.0055 0.00192 U 0.023 0.016 0.016 0.0046 0.011 0.0097 
0.59 J 0.81 J 1.1 0.38 J 0.37 J 0.41 J 0.0426 U 0.88 0.38 
11.9 J 7.4 J 9.7 14.1 J 15.2 J 14.1 J 0.019 U 7.3 10.6 
1460 J 1370 3290 1610 J 2370 J 1710 J 4.48 U 2400 1440 

0.75 0.85 0.85 0.75 0.38 0.59 0.213 U 0.207 U 0.205 U
0.036 0.019 0.017 0.024 0.026 0.033 0.000853 U 0.036 U 0.02 U
65.2 65.4 J 72.9 83.8 70.8 68.6 1.3 U 104 U 77 U

0.12 J 0.08 J 0.2 0.11 J 0.14 J 0.12 J 0.0213 U 0.15 U 0.15 U
5.2 J 4.1 J 6.7 5.3 J 5 J 5 J 0.0213 U 3.7 J 5.6 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI11010000  
11/10/2004     

0-4 ft

SBRI11011000  
11/9/2004      

0-4 ft

SBRI11012000  
11/5/2004      

0-4 ft

SBRI11013000  
11/10/2004     

0-4 ft

SBRI11014000  
11/10/2004     

0-4 ft

SBRI11015000  
11/10/2004     

0-4 ft

SBRI11026000  
7/31/2007      

0-2 ft

SBRI11027000  
7/31/2007      

0-2 ft

SBRI11028000  
7/31/2007      

0-2 ft
469 366 670 422 484 394 0.47 U 640 539 

0.15 J 0.081 UJ 0.064 U 0.11 UJ 0.12 UJ 0.16 J 0.19 U 0.74 U 0.41 U
2.6 3.4 119 1.4 3.3 3.9 0.00639 U 4.6 2.3 

18.8 J 11.8 24.3 18.9 J 19.2 J 20.7 J 0.56 U 19.4 17.1 
28.7 J 16 25.8 21.6 J 28.8 J 32.7 J 0.18 U 27.2 22.4 

1.9 2 J 1.7 J 3.4 2.1 2.4 0.066 U 2.8 2.5 
6.34323424 5.71088638 5.65555196 4.96448743 6.16536878 6.1675742 

18.1 U 17.9 U 4.44 J 17.9 U 18 U 21.2 U
5.88 J 8.45 UJ 8.45 U 8.4 UJ 8.48 UJ 7.18 J

6.98 UJ 6.33 U 6.33 U 6.3 UJ 6.36 UJ 6.38 UJ
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI11029000  
8/1/2007       

0-2 ft

SSRI14001000  
10/15/2004     

0-1 ft

SSRI14003000  
10/11/2004     

0-1 ft

SSRI14004000  
10/11/2004     

0-1 ft

SSRI14005000  
10/11/2004     

0-1 ft

SSRI14008000  
10/14/2004     

0-1 ft

SSRI14009000  
10/15/2004     

0-1 ft

SSRI14009000
DUP          

10/15/2004     
0-1 ft

SSRI14010000  
10/11/2004     

0-1 ft

0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00536 U
0.00536 U
0.00536 U

0.00536 UJ
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00536 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00536 U
0.00107 U
0.00107 U
0.00107 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI11029000  
8/1/2007       

0-2 ft

SSRI14001000  
10/15/2004     

0-1 ft

SSRI14003000  
10/11/2004     

0-1 ft

SSRI14004000  
10/11/2004     

0-1 ft

SSRI14005000  
10/11/2004     

0-1 ft

SSRI14008000  
10/14/2004     

0-1 ft

SSRI14009000  
10/15/2004     

0-1 ft

SSRI14009000
DUP          

10/15/2004     
0-1 ft

SSRI14010000  
10/11/2004     

0-1 ft
0.00107 U
0.00107 U
0.00107 U
0.00107 U
0.00107 U

0.00536 UJ
0.00107 U
0.00214 U
0.00107 U

0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.686 UJ
0.343 UJ
0.343 UJ

0.0343 UJ
0.343 UJ

0.0343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ

0.0343 UJ
0.0343 UJ
0.0343 UJ
0.0343 UJ
0.0343 UJ
0.0343 UJ
0.0343 UJ
0.0343 UJ
0.686 UJ
0.343 UJ
0.343 UJ
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI11029000  
8/1/2007       

0-2 ft

SSRI14001000  
10/15/2004     

0-1 ft

SSRI14003000  
10/11/2004     

0-1 ft

SSRI14004000  
10/11/2004     

0-1 ft

SSRI14005000  
10/11/2004     

0-1 ft

SSRI14008000  
10/14/2004     

0-1 ft

SSRI14009000  
10/15/2004     

0-1 ft

SSRI14009000
DUP          

10/15/2004     
0-1 ft

SSRI14010000  
10/11/2004     

0-1 ft
0.0868 J
0.343 UJ

0.0343 UJ
0.0343 UJ
0.0343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ

0.0343 UJ
0.0343 UJ
0.343 UJ
0.343 UJ
0.343 UJ
0.343 UJ

0.0343 UJ
0.343 UJ
0.343 UJ

0.0343 UJ
0.343 UJ
0.343 UJ
0.343 UJ

0.0343 UJ
0.343 UJ

0.0343 UJ
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI11029000  
8/1/2007       

0-2 ft

SSRI14001000  
10/15/2004     

0-1 ft

SSRI14003000  
10/11/2004     

0-1 ft

SSRI14004000  
10/11/2004     

0-1 ft

SSRI14005000  
10/11/2004     

0-1 ft

SSRI14008000  
10/14/2004     

0-1 ft

SSRI14009000  
10/15/2004     

0-1 ft

SSRI14009000
DUP          

10/15/2004     
0-1 ft

SSRI14010000  
10/11/2004     

0-1 ft

0.00343 U
0.00343 U
0.00343 U
0.00343 U
0.00343 U

0.0012 J
0.00343 U

8720 6840 11100 J 12700 J 20700 J 5680 10500 9230 
0.068 UJ 0.13 U 0.15 UJ 0.15 UJ 0.076 UJ 0.2 UJ 0.2 J 0.13 UJ

6.3 5.8 9.5 7 6.6 46.8 6.9 J 6.4 
24.9 11.7 25 14.2 U 43.5 15.3 U 21.4 J 14.8 UJ
0.31 0.29 0.29 0.43 0.72 0.21 0.56 0.3 

0.054 0.057 0.074 U 0.091 0.12 0.058 U 0.099 0.077 U
682 U 318 224 295 301 234 J 436 J 220 J

18.5 9.7 21.8 12.7 19 8.3 J 13.6 14.5 J
6.8 2.1 2.7 1.7 2.9 1.3 3 2.2 
10 5.2 5.6 U 5.7 U 8.4 U 5.3 U 6.8 U 5 U

12800 7550 12900 9230 16700 7470 11700 10100 
5 11.8 25.8 J 24.3 J 60.1 J 38.8 J 22.4 J 19.8 

4190 1340 2950 1280 1510 1070 2310 1960 
187 69.9 95.5 54.2 404 45.3 124 J 69.1 J

0.0041 0.021 0.0482 0.0483 0.0587 0.077 0.0617 J 0.0432 
0.58 0.35 2.02 0.542 1.26 0.536 0.515 0.549 
13.9 6.2 10.5 7 9 5.9 J 11.9 9.4 
1680 396 1160 J 453 J 599 J 316 J 555 J 335 

0.203 U 0.78 0.85 U 0.49 U 1.2 U 0.44 U 0.68 UJ 0.42 U
0.022 U 0.04 0.047 0.042 0.086 0.07 0.071 0.04 
68.9 U 30.7 50.2 U 36.5 U 36.6 U 34.9 U 35.9 U 33.2 U
0.14 U 0.069 0.16 U 0.16 U 0.26 U 0.092 U 0.12 U 0.11 U

4.8 J 3.3 6.87 6.44 6.35 3.43 4.88 4.04 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI11029000  
8/1/2007       

0-2 ft

SSRI14001000  
10/15/2004     

0-1 ft

SSRI14003000  
10/11/2004     

0-1 ft

SSRI14004000  
10/11/2004     

0-1 ft

SSRI14005000  
10/11/2004     

0-1 ft

SSRI14008000  
10/14/2004     

0-1 ft

SSRI14009000  
10/15/2004     

0-1 ft

SSRI14009000
DUP          

10/15/2004     
0-1 ft

SSRI14010000  
10/11/2004     

0-1 ft
497 272 549 476 604 291 386 343 

0.71 U 0.44 0.6 UJ 0.586 UJ 0.618 UJ 0.654 UJ 0.576 J 0.571 U
2.4 1.4 1.7 2.2 2 3.4 2.1 2.4 

17.5 11.5 28.2 20.2 31.6 17.9 J 17.5 18.3 
23 15.3 18.1 U 16.9 U 21.1 U 13.2 U 23.3 U 17.1 UJ
4 1.2 2.54 UJ 2.23 UJ 3.01 UJ 1.45 UJ 1.88 UJ 2.1 UJ

9.28143713 18.1341719 14.8036254 20.7207207 24.5934959 14.556962 13.1016043 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14011000  
10/11/2004     

0-1 ft

SSRI14012000  
10/11/2004     

0-1 ft

SSRI14013000  
10/11/2004     

0-1 ft

SSRI14013000
DUP          

10/11/2004     
0-1 ft

SSRI14014000  
10/11/2004     

0-1 ft

SSRI14015000  
10/11/2004     

0-1 ft

SSRI14019000  
10/15/2004     

0-1 ft

SSRI14020000  
10/11/2004     

0-1 ft

SSRI14021000  
10/11/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14011000  
10/11/2004     

0-1 ft

SSRI14012000  
10/11/2004     

0-1 ft

SSRI14013000  
10/11/2004     

0-1 ft

SSRI14013000
DUP          

10/11/2004     
0-1 ft

SSRI14014000  
10/11/2004     

0-1 ft

SSRI14015000  
10/11/2004     

0-1 ft

SSRI14019000  
10/15/2004     

0-1 ft

SSRI14020000  
10/11/2004     

0-1 ft

SSRI14021000  
10/11/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14011000  
10/11/2004     

0-1 ft

SSRI14012000  
10/11/2004     

0-1 ft

SSRI14013000  
10/11/2004     

0-1 ft

SSRI14013000
DUP          

10/11/2004     
0-1 ft

SSRI14014000  
10/11/2004     

0-1 ft

SSRI14015000  
10/11/2004     

0-1 ft

SSRI14019000  
10/15/2004     

0-1 ft

SSRI14020000  
10/11/2004     

0-1 ft

SSRI14021000  
10/11/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14011000  
10/11/2004     

0-1 ft

SSRI14012000  
10/11/2004     

0-1 ft

SSRI14013000  
10/11/2004     

0-1 ft

SSRI14013000
DUP          

10/11/2004     
0-1 ft

SSRI14014000  
10/11/2004     

0-1 ft

SSRI14015000  
10/11/2004     

0-1 ft

SSRI14019000  
10/15/2004     

0-1 ft

SSRI14020000  
10/11/2004     

0-1 ft

SSRI14021000  
10/11/2004     

0-1 ft

9590 10800 9470 J 12900 J 20100 J 11900 10200 J 8040 
0.15 UJ 0.38 UJ 0.12 UJ 0.24 UJ 0.12 UJ 0.13 J 0.086 UJ 0.14 UJ

6.2 10.2 7 9.6 8.8 6.8 J 5.1 3.4 U
11.6 UJ 18.1 J 16.4 16 18.6 13.4 U 15.3 U 14.7 U

0.27 0.39 0.36 0.44 0.47 0.37 0.39 0.33 
0.055 U 0.094 0.092 0.13 0.14 0.076 U 0.078 U 0.064 U

187 J 302 J 324 J 429 461 303 J 315 228 J
11.7 J 12.7 J 12.4 20.3 33.4 14.1 15 11.5 

1.5 2.6 1.6 2.4 3.7 2.1 2.9 1.9 
4.4 U 8.6 U 6.4 U 10.6 U 6.8 U 5.6 U 9.1 U 5.6 U
9360 12000 9620 10700 18100 10200 11800 7980 
24.3 45.9 26.4 J 37.3 J 30.2 J 17.7 J 15.9 J 16 J
1560 1760 1440 2430 3560 2000 3340 1770 

50.6 J 145 J 54.5 73 168 74.2 J 103 169 
0.0409 0.0774 0.0554 J 0.0659 0.0452 0.0559 J 0.0628 0.0549 J
0.639 0.615 0.571 0.71 0.713 0.501 0.412 0.466 

7 10.3 6.2 11 15.2 8.7 12.4 5.8 
423 381 370 J 754 J 587 J 492 J 463 J 376 

0.155 U 0.5 U 0.8 U 0.55 U 0.7 U 0.83 UJ 0.35 U 0.76 U
0.043 0.037 0.068 0.12 0.047 0.043 0.047 0.037 

34.1 U 40.3 U 33.9 U 60.7 U 51.7 U 37.9 U 40.3 U 39 U
0.12 U 0.12 U 0.11 U 0.15 U 0.19 U 0.13 U 0.12 U 0.13 U

4.54 5.49 3.81 4.1 9.03 4.47 3.99 3.52 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14011000  
10/11/2004     

0-1 ft

SSRI14012000  
10/11/2004     

0-1 ft

SSRI14013000  
10/11/2004     

0-1 ft

SSRI14013000
DUP          

10/11/2004     
0-1 ft

SSRI14014000  
10/11/2004     

0-1 ft

SSRI14015000  
10/11/2004     

0-1 ft

SSRI14019000  
10/15/2004     

0-1 ft

SSRI14020000  
10/11/2004     

0-1 ft

SSRI14021000  
10/11/2004     

0-1 ft
397 399 360 536 868 370 342 358 

0.597 U 0.585 U 0.585 U 0.558 UJ 0.589 UJ 0.609 J 0.569 UJ 0.571 U
3.1 3 1.9 2.3 2.2 2.5 2.4 1.7 
20 19.9 19.3 25.7 32.3 17.5 16.2 15.7 

13.2 UJ 20.3 UJ 15.7 U 21.7 U 27 U 17.1 U 24.2 U 18.4 U
1.21 UJ 1.86 UJ 1.14 UJ 2.46 UJ 3.84 J 1.49 UJ 1.96 UJ 1.44 UJ

17.2032193 16.7307692 16.0480349 12.2526636 15.739868 18.226601 13.8018628 12.4113475 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 10-18 Page 20 of 90



Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14022000  
10/11/2004     

0-1 ft

SSRI14023000  
10/11/2004     

0-1 ft

SSRI14024000  
10/8/2004      

0-1 ft

SSRI14025000  
10/8/2004      

0-1 ft

SSRI14026000  
10/8/2004      

0-1 ft

SSRI14027000  
10/8/2004      

0-1 ft

SSRI14029000  
10/11/2004     

0-1 ft

SSRI14030000  
10/8/2004      

0-1 ft

SSRI14030000
DUP          

10/8/2004      
0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14022000  
10/11/2004     

0-1 ft

SSRI14023000  
10/11/2004     

0-1 ft

SSRI14024000  
10/8/2004      

0-1 ft

SSRI14025000  
10/8/2004      

0-1 ft

SSRI14026000  
10/8/2004      

0-1 ft

SSRI14027000  
10/8/2004      

0-1 ft

SSRI14029000  
10/11/2004     

0-1 ft

SSRI14030000  
10/8/2004      

0-1 ft

SSRI14030000
DUP          

10/8/2004      
0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14022000  
10/11/2004     

0-1 ft

SSRI14023000  
10/11/2004     

0-1 ft

SSRI14024000  
10/8/2004      

0-1 ft

SSRI14025000  
10/8/2004      

0-1 ft

SSRI14026000  
10/8/2004      

0-1 ft

SSRI14027000  
10/8/2004      

0-1 ft

SSRI14029000  
10/11/2004     

0-1 ft

SSRI14030000  
10/8/2004      

0-1 ft

SSRI14030000
DUP          

10/8/2004      
0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14022000  
10/11/2004     

0-1 ft

SSRI14023000  
10/11/2004     

0-1 ft

SSRI14024000  
10/8/2004      

0-1 ft

SSRI14025000  
10/8/2004      

0-1 ft

SSRI14026000  
10/8/2004      

0-1 ft

SSRI14027000  
10/8/2004      

0-1 ft

SSRI14029000  
10/11/2004     

0-1 ft

SSRI14030000  
10/8/2004      

0-1 ft

SSRI14030000
DUP          

10/8/2004      
0-1 ft

13900 9360 J 14000 J 9350 J 9410 6720 11800 J 14700 J
0.072 UJ 0.097 UJ 0.091 UJ 0.24 UJ 0.26 UJ 0.22 UJ 0.17 UJ 0.088 UJ

4.5 5.5 6.3 10 6 U 4.2 U 6.8 7.2 
14.8 UJ 9.2 U 13.2 U 13.9 U 15.6 U 11.9 U 19.3 28.9 

0.47 0.2 0.38 0.26 0.36 0.26 0.4 0.58 
0.072 U 0.044 U 0.088 0.068 U 0.085 U 0.051 U 0.15 0.12 

290 J 164 316 456 517 J 266 J 260 302 
18.4 J 10 13.7 13.4 11.7 8.8 12.4 20 

2.1 1.1 1.9 2 1.5 1.1 2 2.8 
3.9 U 4.5 U 5.6 U 7.6 U 6.2 U 4.1 U 6.2 U 8.3 U

10600 7040 10900 10500 8880 6730 11200 13000 
13.9 24.9 J 20.8 J 53.7 J 39.5 J 35.8 J 35.7 J 31.3 J
2490 965 1560 1540 1340 1100 1230 1730 
68 J 33.9 66.2 61.1 57.3 40.6 109 192 

0.0317 0.0489 0.0441 0.0817 0.0606 J 0.0434 J 0.0885 0.0718 
0.48 0.742 0.681 1.26 0.886 0.498 0.708 0.838 

10 5.5 8 9 7.3 5.2 7.5 10 
455 363 J 417 J 525 J 517 380 446 J 566 J

0.25 U 0.48 U 0.51 U 0.79 U 0.159 U 0.73 U 0.79 U 0.26 U
0.033 0.04 0.046 0.091 0.069 0.054 0.077 0.083 
31 U 31.1 U 34.3 U 62.1 U 76.6 U 66.8 U 38.9 U 36.7 U

0.13 U 0.1 U 0.14 U 0.18 U 0.14 U 0.12 U 0.15 U 0.19 U
4.36 3.63 5.43 4.85 3.39 3.03 5.93 7.92 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14022000  
10/11/2004     

0-1 ft

SSRI14023000  
10/11/2004     

0-1 ft

SSRI14024000  
10/8/2004      

0-1 ft

SSRI14025000  
10/8/2004      

0-1 ft

SSRI14026000  
10/8/2004      

0-1 ft

SSRI14027000  
10/8/2004      

0-1 ft

SSRI14029000  
10/11/2004     

0-1 ft

SSRI14030000  
10/8/2004      

0-1 ft

SSRI14030000
DUP          

10/8/2004      
0-1 ft

460 387 543 528 477 365 440 550 
0.562 U 0.601 UJ 0.601 UJ 0.62 J 0.61 U 0.612 U 0.597 UJ 0.636 UJ

1.3 2.7 1.7 3.6 2.4 2 2.6 2.2 
18.2 24.1 22.1 32.4 22.3 20.5 23.5 23.8 

19 UJ 12.3 U 17.2 U 23 U 17.6 U 12.5 U 18.7 U 27.2 U
2.22 UJ 1.16 UJ 2.45 UJ 1.04 UJ 1.05 UJ 1.14 UJ 1.9 UJ 1.3 UJ

12.962963 17.5190424 16.8615984 17.8678679 18.7419769 18.5089974 17.2217709 22.8782288 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14031000  
10/8/2004      

0-1 ft

SSRI14032000  
10/8/2004      

0-1 ft

SSRI14033000  
10/8/2004      

0-1 ft

SSRI14034000  
10/8/2004      

0-1 ft

SSRI14035000  
10/6/2004      

0-1 ft

SSRI14036000  
10/6/2004      

0-1 ft

SSRI14036000
DUP          

10/6/2004      
0-1 ft

SSRI14037000  
10/6/2004       

0-1 ft

SSRI14038000  
10/6/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14031000  
10/8/2004      

0-1 ft

SSRI14032000  
10/8/2004      

0-1 ft

SSRI14033000  
10/8/2004      

0-1 ft

SSRI14034000  
10/8/2004      

0-1 ft

SSRI14035000  
10/6/2004      

0-1 ft

SSRI14036000  
10/6/2004      

0-1 ft

SSRI14036000
DUP          

10/6/2004      
0-1 ft

SSRI14037000  
10/6/2004       

0-1 ft

SSRI14038000  
10/6/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14031000  
10/8/2004      

0-1 ft

SSRI14032000  
10/8/2004      

0-1 ft

SSRI14033000  
10/8/2004      

0-1 ft

SSRI14034000  
10/8/2004      

0-1 ft

SSRI14035000  
10/6/2004      

0-1 ft

SSRI14036000  
10/6/2004      

0-1 ft

SSRI14036000
DUP          

10/6/2004      
0-1 ft

SSRI14037000  
10/6/2004       

0-1 ft

SSRI14038000  
10/6/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14031000  
10/8/2004      

0-1 ft

SSRI14032000  
10/8/2004      

0-1 ft

SSRI14033000  
10/8/2004      

0-1 ft

SSRI14034000  
10/8/2004      

0-1 ft

SSRI14035000  
10/6/2004      

0-1 ft

SSRI14036000  
10/6/2004      

0-1 ft

SSRI14036000
DUP          

10/6/2004      
0-1 ft

SSRI14037000  
10/6/2004       

0-1 ft

SSRI14038000  
10/6/2004      

0-1 ft

9430 J 10700 9100 11300 J 5960 8780 4940 9260 
0.15 UJ 0.099 UJ 0.3 UJ 0.085 UJ 0.0555 UJ 0.0532 UJ 0.059 UJ 0.068 UJ

6.4 5.9 U 6.4 5.1 6.4 7.4 5.2 7.9 
21.3 32.4 15 U 25.6 22.5 23.3 14.5 U 24.5 
0.37 0.58 0.39 0.45 0.56 J 0.7 J 0.55 J 0.41 J

0.089 0.1 0.074 U 0.077 U 0.12 0.16 0.11 0.093 
401 1170 J 369 J 350 1080 1150 746 1200 
16 16.6 10.7 16.2 11.5 15.7 13 16.2 

3.7 3.8 1.7 2.6 2.7 3.5 2.6 3.1 
10.9 U 17.6 U 6.8 U 6.5 U 77.3 U 37.6 U 44.1 U 8.8 U
10300 9990 8060 11300 8000 8850 6690 11200 

35 J 13.6 J 40.1 J 24.8 J 31.4 J 19.7 J 19.5 J 15.9 J
2450 3170 1420 2280 2110 J 2580 J 2060 J 2870 J
102 157 60.1 113 120 J 111 J 89.5 J 127 J

0.0613 0.0231 UJ 0.0579 J 0.0641 0.0158 U 0.0147 U 0.0097 U 0.0218 U
0.616 0.598 0.786 0.502 0.468 0.386 0.285 0.473 
16.6 11.6 7 9.6 8.1 10.3 9.5 10.2 

1420 J 1990 417 731 J 1440 J 1390 J 1070 J 1420 J
0.36 U 0.42 U 0.85 U 0.61 U 0.78 U 0.91 U 0.61 U 0.54 U

0.12 0.034 0.066 0.075 0.059 0.069 0.038 0.033 
56.6 U 73.1 U 45.8 U 44.7 U 64.2 U 80.3 U 50 U 38.5 U
0.15 U 0.16 U 0.13 U 0.18 U 0.11 U 0.11 U 0.1 U 0.11 U

4.29 4.74 3.87 5.24 4.53 J 4.89 J 2.9 J 6 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14031000  
10/8/2004      

0-1 ft

SSRI14032000  
10/8/2004      

0-1 ft

SSRI14033000  
10/8/2004      

0-1 ft

SSRI14034000  
10/8/2004      

0-1 ft

SSRI14035000  
10/6/2004      

0-1 ft

SSRI14036000  
10/6/2004      

0-1 ft

SSRI14036000
DUP          

10/6/2004      
0-1 ft

SSRI14037000  
10/6/2004       

0-1 ft

SSRI14038000  
10/6/2004      

0-1 ft
464 516 395 488 396 499 316 510 

0.989 J 0.588 U 0.586 U 0.582 UJ 0.558 U 0.535 U 0.513 U 0.55 U
2.9 3.3 2.8 2.4 18.4 J 15.9 J 10.31 J 4.48 J

19.5 20.1 19.8 21.9 12.3 J 14.5 J 10.5 J 19.1 J
26.4 U 34 U 19.4 U 25.4 U 21 U 20.4 U 24.1 U 21.8 U

0.881 UJ 0.692 UJ 1.2 UJ 1.78 UJ 1.96 U 1.87 U 1.78 U 1.54 U
19.8630137 16.0245184 15.916955 14.0786749 10.8267717 9.01426719 3.03468208 9.80392157 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14039000  
10/15/2004     

0-1 ft

SSRI14040000  
10/14/2004     

0-1 ft

SSRI14041000  
10/15/2004     

0-1 ft

SSRI14042000  
10/15/2004     

0-1 ft

SSRI14043000  
10/14/2004     

0-1 ft

SSRI14044000  
10/14/2004     

0-1 ft

SSRI14045000  
10/14/2004     

0-1 ft

SSRI14046000  
10/8/2004      

0-1 ft

SSRI14047000  
10/14/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14039000  
10/15/2004     

0-1 ft

SSRI14040000  
10/14/2004     

0-1 ft

SSRI14041000  
10/15/2004     

0-1 ft

SSRI14042000  
10/15/2004     

0-1 ft

SSRI14043000  
10/14/2004     

0-1 ft

SSRI14044000  
10/14/2004     

0-1 ft

SSRI14045000  
10/14/2004     

0-1 ft

SSRI14046000  
10/8/2004      

0-1 ft

SSRI14047000  
10/14/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14039000  
10/15/2004     

0-1 ft

SSRI14040000  
10/14/2004     

0-1 ft

SSRI14041000  
10/15/2004     

0-1 ft

SSRI14042000  
10/15/2004     

0-1 ft

SSRI14043000  
10/14/2004     

0-1 ft

SSRI14044000  
10/14/2004     

0-1 ft

SSRI14045000  
10/14/2004     

0-1 ft

SSRI14046000  
10/8/2004      

0-1 ft

SSRI14047000  
10/14/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14039000  
10/15/2004     

0-1 ft

SSRI14040000  
10/14/2004     

0-1 ft

SSRI14041000  
10/15/2004     

0-1 ft

SSRI14042000  
10/15/2004     

0-1 ft

SSRI14043000  
10/14/2004     

0-1 ft

SSRI14044000  
10/14/2004     

0-1 ft

SSRI14045000  
10/14/2004     

0-1 ft

SSRI14046000  
10/8/2004      

0-1 ft

SSRI14047000  
10/14/2004     

0-1 ft

10000 10200 5890 6390 8930 6000 11900 12300 13000 
0.092 J 0.17 UJ 0.36 J 0.47 J 0.06 J 0.11 UJ 0.12 J 0.14 UJ 0.28 J

6.7 J 8.1 6.7 J 5.3 J 5.7 J 4.6 5.8 J 6.2 U 11.8 J
20.5 J 16.8 J 17.6 J 30.8 J 21.7 J 16.5 J 26.6 J 25.2 22.8 J

0.47 0.36 0.59 0.63 0.32 1.2 0.41 0.43 0.48 
0.11 0.12 U 0.1 0.19 0.087 0.094 U 0.08 U 0.072 U 0.17 

430 J 480 J 347 J 691 J 448 J 440 J 283 J 301 J 615 J
13.3 17.9 J 10.6 13.2 14.4 10.2 J 16.7 12.4 22.9 
2.4 2.5 1.4 2.1 3.4 2.6 2.7 2 3.1 

7.9 U 9.5 U 52.4 U 130 20.1 U 12.3 U 16.4 U 8.9 U 17.9 U
9680 11200 9060 9730 8760 7240 13300 9500 15600 

24.5 J 41.1 J 56.2 J 90.9 J 17.1 J 29.2 J 26.1 J 28 J 48.2 J
1690 2300 1770 1530 2380 1370 2790 1550 2910 
125 J 65.8 67 J 77.8 J 91.3 J 116 81.8 J 64.8 90.9 J

0.0736 J 0.0762 0.142 J 0.215 J 0.0351 J 0.0632 0.0603 J 0.0453 J 0.0818 J
0.711 0.714 2.54 4.86 0.569 1.15 1.06 0.625 1.02 

9.4 9.9 J 7.3 12.2 9.1 8.4 J 8.6 6.8 12.1 
522 J 803 J 540 J 793 J 1060 J 533 J 1200 J 455 1010 J

0.7 UJ 0.93 U 0.81 UJ 0.79 UJ 0.6 UJ 0.59 U 0.97 UJ 0.35 U 1.2 UJ
0.068 0.049 0.067 0.17 0.044 0.053 0.07 0.034 0.16 
46 U 52.1 U 112 U 148 62.2 U 47 U 52.2 U 62.6 U 80.3 U

0.15 U 0.13 U 0.33 0.25 U 0.12 U 0.098 U 0.18 U 0.15 U 0.23 U
5.34 4.9 3.54 3.36 6.2 4.57 4.97 4.75 12.2 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14039000  
10/15/2004     

0-1 ft

SSRI14040000  
10/14/2004     

0-1 ft

SSRI14041000  
10/15/2004     

0-1 ft

SSRI14042000  
10/15/2004     

0-1 ft

SSRI14043000  
10/14/2004     

0-1 ft

SSRI14044000  
10/14/2004     

0-1 ft

SSRI14045000  
10/14/2004     

0-1 ft

SSRI14046000  
10/8/2004      

0-1 ft

SSRI14047000  
10/14/2004     

0-1 ft
427 529 403 475 479 292 624 435 704 

0.576 J 0.659 UJ 1.04 J 1.99 J 0.545 J 0.736 J 0.58 J 0.601 U 0.595 J
3.5 5.6 34.6 96.7 9.6 8.7 8.4 2.3 7.6 
19 24.9 J 33.7 38.7 19.5 13.2 J 28.4 18 36.8 

23.7 U 21.9 U 19.4 U 39 U 18.2 U 20.8 U 21.6 U 24.5 U 27.1 U
1.98 UJ 1.93 UJ 1.38 UJ 1.61 UJ 1.23 UJ 0.685 UJ 1.41 UJ 1.36 UJ 2.76 UJ

14.4060657 24.7261346 24.3801653 21.1314476 9.76361768 13.0769231 13.9826422 17.037037 10.6318957 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14048000  
10/7/2004      

0-1 ft

SSRI14049000  
10/6/2004      

0-1 ft

SSRI14050000  
10/6/2004      

0-1 ft

SSRI14051000  
10/6/2004      

0-1 ft

SSRI14052000  
10/6/2004      

0-1 ft

SSRI14053000  
10/6/2004      

0-1 ft

SSRI14054000  
10/6/2004      

0-1 ft

SSRI14055000  
10/6/2004      

0-1 ft

SSRI14056000  
10/6/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14048000  
10/7/2004      

0-1 ft

SSRI14049000  
10/6/2004      

0-1 ft

SSRI14050000  
10/6/2004      

0-1 ft

SSRI14051000  
10/6/2004      

0-1 ft

SSRI14052000  
10/6/2004      

0-1 ft

SSRI14053000  
10/6/2004      

0-1 ft

SSRI14054000  
10/6/2004      

0-1 ft

SSRI14055000  
10/6/2004      

0-1 ft

SSRI14056000  
10/6/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14048000  
10/7/2004      

0-1 ft

SSRI14049000  
10/6/2004      

0-1 ft

SSRI14050000  
10/6/2004      

0-1 ft

SSRI14051000  
10/6/2004      

0-1 ft

SSRI14052000  
10/6/2004      

0-1 ft

SSRI14053000  
10/6/2004      

0-1 ft

SSRI14054000  
10/6/2004      

0-1 ft

SSRI14055000  
10/6/2004      

0-1 ft

SSRI14056000  
10/6/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14048000  
10/7/2004      

0-1 ft

SSRI14049000  
10/6/2004      

0-1 ft

SSRI14050000  
10/6/2004      

0-1 ft

SSRI14051000  
10/6/2004      

0-1 ft

SSRI14052000  
10/6/2004      

0-1 ft

SSRI14053000  
10/6/2004      

0-1 ft

SSRI14054000  
10/6/2004      

0-1 ft

SSRI14055000  
10/6/2004      

0-1 ft

SSRI14056000  
10/6/2004      

0-1 ft

6590 6660 7060 16600 14100 9820 11100 9440 8360 
0.079 UJ 0.32 UJ 0.18 UJ 0.066 UJ 0.13 UJ 0.23 UJ 0.1 UJ 0.12 UJ 0.12 UJ

5.5 U 7.6 6.6 10.5 8.2 8 7.5 7.2 6.7 
20.4 21.8 13.1 U 21.1 24.1 17.1 13.9 U 21 18.8 
0.26 0.17 J 0.18 J 0.49 J 0.54 J 0.31 J 0.4 J 0.37 J 0.43 J

0.046 U 0.13 0.082 U 0.11 0.12 0.1 0.089 0.082 U 0.12 
587 J 448 220 227 440 331 318 365 528 
10.7 12.2 10.6 21.8 20.1 14.9 17 12.6 14 
2.2 1.9 1.1 3 3.6 2.2 2.9 2.1 2.7 

7.1 U 7.3 U 9.2 U 7.9 U 9.2 U 8.2 U 6.3 U 7.7 U 8.5 U
7170 8410 8490 14200 12500 10300 11200 9480 9460 

16.1 J 72.5 J 61.4 J 15.8 J 35.4 J 30.3 J 23.1 J 27.3 J 43.3 J
1980 1220 J 810 J 2900 J 3090 J 1950 J 2520 J 1990 J 2290 J

75 56.2 J 31 J 101 J 139 J 62.8 J 104 J 73.9 J 82.3 J
0.0195 UJ 0.147 0.0746 0.0405 0.0345 0.0738 0.0444 0.314 0.0311 

0.332 0.68 0.702 0.712 0.645 0.578 0.45 0.44 0.698 
5.9 7.6 4.8 13.2 13.9 9.8 11.2 7.5 9.6 

1120 345 J 420 J 562 J 766 J 380 J 538 J 752 J 777 J
0.46 U 0.78 U 0.61 U 0.96 U 0.63 U 0.85 U 0.21 U 0.147 U 0.88 U
0.021 0.13 0.074 0.043 0.045 0.064 0.033 0.037 0.048 

80.2 U 44.5 U 46 U 26.7 U 36.2 U 34.3 U 28.3 U 33.9 U 42.1 U
0.12 U 0.12 U 0.15 U 0.15 U 0.17 U 0.094 U 0.11 U 0.11 U 0.15 U

4.44 2.52 J 3.85 J 8.1 J 4.49 J 6.77 J 4.96 J 5.92 J 4.42 J

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 10-18 Page 39 of 90



Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14048000  
10/7/2004      

0-1 ft

SSRI14049000  
10/6/2004      

0-1 ft

SSRI14050000  
10/6/2004      

0-1 ft

SSRI14051000  
10/6/2004      

0-1 ft

SSRI14052000  
10/6/2004      

0-1 ft

SSRI14053000  
10/6/2004      

0-1 ft

SSRI14054000  
10/6/2004      

0-1 ft

SSRI14055000  
10/6/2004      

0-1 ft

SSRI14056000  
10/6/2004      

0-1 ft
364 331 413 620 597 415 448 486 389 

0.527 U 1.45 0.674 U 0.597 U 0.622 U 0.65 U 0.569 U 0.564 U 0.84 
1.6 2.06 J 2.32 J 1.76 J 2.38 J 1.27 J 1.42 J 1.34 J 6.05 J

13.2 22 J 24.3 J 22.7 J 22.5 J 19.1 J 18 J 15.9 J 17.4 J
15.1 U 24.6 U 11.9 U 24.7 U 36.3 U 17.9 U 16.7 U 16 U 28.7 U

1.04 UJ 1.29 U 0.964 U 4.18 2.1 U 1.9 U 2.14 U 2.12 U 1.8 U
6.83229814 37.7192982 26.2345679 17.3366834 20.2517162 23.4314981 12.0734908 12.3222749 19.0298507 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14057000  
10/6/2004      

0-1 ft

SSRI14058000  
10/7/2004      

0-1 ft

SSRI14059000  
10/7/2004      

0-1 ft

SSRI14060000  
10/7/2004      

0-1 ft

SSRI14061000  
10/7/2004      

0-1 ft

SSRI14062000  
10/7/2004      

0-1 ft

SSRI14063000  
10/7/2004      

0-1 ft

SSRI14064000  
10/6/2004      

0-1 ft

SSRI14065000  
10/7/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14057000  
10/6/2004      

0-1 ft

SSRI14058000  
10/7/2004      

0-1 ft

SSRI14059000  
10/7/2004      

0-1 ft

SSRI14060000  
10/7/2004      

0-1 ft

SSRI14061000  
10/7/2004      

0-1 ft

SSRI14062000  
10/7/2004      

0-1 ft

SSRI14063000  
10/7/2004      

0-1 ft

SSRI14064000  
10/6/2004      

0-1 ft

SSRI14065000  
10/7/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14057000  
10/6/2004      

0-1 ft

SSRI14058000  
10/7/2004      

0-1 ft

SSRI14059000  
10/7/2004      

0-1 ft

SSRI14060000  
10/7/2004      

0-1 ft

SSRI14061000  
10/7/2004      

0-1 ft

SSRI14062000  
10/7/2004      

0-1 ft

SSRI14063000  
10/7/2004      

0-1 ft

SSRI14064000  
10/6/2004      

0-1 ft

SSRI14065000  
10/7/2004      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14057000  
10/6/2004      

0-1 ft

SSRI14058000  
10/7/2004      

0-1 ft

SSRI14059000  
10/7/2004      

0-1 ft

SSRI14060000  
10/7/2004      

0-1 ft

SSRI14061000  
10/7/2004      

0-1 ft

SSRI14062000  
10/7/2004      

0-1 ft

SSRI14063000  
10/7/2004      

0-1 ft

SSRI14064000  
10/6/2004      

0-1 ft

SSRI14065000  
10/7/2004      

0-1 ft

11000 10900 8060 11300 15500 13200 10500 10100 11600 
0.081 UJ 0.059 UJ 0.0541 UJ 0.0557 UJ 0.2 UJ 0.057 UJ 0.13 UJ 0.075 UJ 0.19 UJ

6.9 6.9 6.2 6.5 10.2 6.1 U 5.4 U 7.5 8.1 
18.4 25 29.4 35 24.9 29.8 12.9 U 28.3 13.4 U
0.4 J 0.41 J 0.26 J 0.53 J 0.52 J 0.39 0.29 0.72 J 0.31 

0.083 U 0.082 U 0.08 U 0.11 0.16 0.2 0.074 U 0.19 0.08 U
321 472 800 616 360 289 J 191 UJ 1170 171 UJ

11.3 13.2 14.5 19.9 15.9 16.8 11.6 15.9 11.6 
1.5 2.7 3.9 4.4 2 3.1 1.2 3.4 1.3 

7.5 U 10 U 10 U 15.3 U 9.7 U 17.2 U 7.6 U 17.4 U 5.6 U
9270 10900 11400 14100 13400 14900 10600 9550 9930 

26.1 J 24.5 J 7.9 J 9.4 J 64.9 J 9.6 J 24 J 55.6 J 28.6 J
1520 J 1950 J 2950 J 3610 J 1510 J 3490 1230 2480 J 1210 

65 J 108 J 131 J 136 J 64.3 J 119 39.8 159 J 38.7 
0.041 0.09 0.0104 U 0.0223 U 0.104 0.229 J 0.0511 J 0.089 0.0661 J
0.43 0.578 0.421 1.29 1.35 0.582 0.774 0.817 0.854 
6.8 9.3 9.8 10.2 8.9 7.9 5.2 12.9 6.4 

511 J 758 J 1560 J 2120 J 562 J 1620 371 576 J 378 
0.39 U 0.43 U 0.141 U 0.54 U 0.74 U 1.2 U 0.83 U 0.49 U 0.24 U
0.047 0.042 0.028 0.03 0.13 0.05 0.047 0.18 0.036 

35.3 U 39.9 U 60.8 U 49.5 U 33 U 50.9 U 54.1 U 44.1 U 48.5 U
0.12 U 0.13 U 0.11 U 0.15 U 0.22 U 0.14 U 0.12 U 0.11 U 0.12 U
4.37 J 4.99 J 6.05 J 7.85 J 5.55 J 5.98 3.84 3.05 J 4.24 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14057000  
10/6/2004      

0-1 ft

SSRI14058000  
10/7/2004      

0-1 ft

SSRI14059000  
10/7/2004      

0-1 ft

SSRI14060000  
10/7/2004      

0-1 ft

SSRI14061000  
10/7/2004      

0-1 ft

SSRI14062000  
10/7/2004      

0-1 ft

SSRI14063000  
10/7/2004      

0-1 ft

SSRI14064000  
10/6/2004      

0-1 ft

SSRI14065000  
10/7/2004      

0-1 ft
473 511 505 838 697 548 502 405 480 

0.588 U 0.586 U 0.538 U 0.544 U 0.851 0.57 U 0.629 U 0.598 U 0.632 U
1.2 J 2 J 2.05 J 8.29 J 1.86 J 1.1 1.3 8.27 J 1.9 

16.9 J 16.6 J 16.3 J 23.7 J 31.8 J 21.2 24.2 22.6 J 21.3 
18.7 U 20.9 U 21.8 U 20.8 U 23.9 U 57.9 U 12.2 U 38.5 U 13.2 U
1.84 U 1.29 U 2.49 U 2.93 U 2.15 U 1.93 UJ 1.1 UJ 0.812 U 1.82 UJ

15.4788419 14.8387097 7.78443114 10.3134479 28.0276817 12.8700129 20.4545455 16.5034965 22.8571429 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14067000  
10/7/2004      

0-1 ft

SSRI14068000  
10/7/2004      

0-1 ft

SSRI14069000  
10/7/2004      

0-1 ft

SSRI14070000  
10/7/2004      

0-1 ft

SSRI14071000  
10/7/2004      

0-1 ft

SSRI14072000  
10/15/2004     

0-1 ft

SSRI14073000  
10/15/2004     

0-1 ft

SSRI14074000  
10/14/2004     

0-1 ft

SSRI14075000  
10/14/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14067000  
10/7/2004      

0-1 ft

SSRI14068000  
10/7/2004      

0-1 ft

SSRI14069000  
10/7/2004      

0-1 ft

SSRI14070000  
10/7/2004      

0-1 ft

SSRI14071000  
10/7/2004      

0-1 ft

SSRI14072000  
10/15/2004     

0-1 ft

SSRI14073000  
10/15/2004     

0-1 ft

SSRI14074000  
10/14/2004     

0-1 ft

SSRI14075000  
10/14/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14067000  
10/7/2004      

0-1 ft

SSRI14068000  
10/7/2004      

0-1 ft

SSRI14069000  
10/7/2004      

0-1 ft

SSRI14070000  
10/7/2004      

0-1 ft

SSRI14071000  
10/7/2004      

0-1 ft

SSRI14072000  
10/15/2004     

0-1 ft

SSRI14073000  
10/15/2004     

0-1 ft

SSRI14074000  
10/14/2004     

0-1 ft

SSRI14075000  
10/14/2004     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14067000  
10/7/2004      

0-1 ft

SSRI14068000  
10/7/2004      

0-1 ft

SSRI14069000  
10/7/2004      

0-1 ft

SSRI14070000  
10/7/2004      

0-1 ft

SSRI14071000  
10/7/2004      

0-1 ft

SSRI14072000  
10/15/2004     

0-1 ft

SSRI14073000  
10/15/2004     

0-1 ft

SSRI14074000  
10/14/2004     

0-1 ft

SSRI14075000  
10/14/2004     

0-1 ft

14000 11800 13900 14400 9910 8150 6970 8110 14500 
0.24 UJ 0.21 UJ 0.1 UJ 0.18 UJ 0.18 UJ 0.12 J 0.27 J 0.0541 UJ 0.16 UJ

9.1 9.8 9.3 11.4 9.8 6.5 J 8.9 J 4.2 8.1 
24.2 17.7 29.5 18.8 20.8 11.6 U 16.2 J 33.6 J 20.9 J
0.49 0.38 0.59 0.44 0.49 0.38 0.26 0.91 0.74 
0.12 0.11 0.093 0.11 0.098 0.071 U 0.11 0.13 U 0.11 U

213 UJ 189 UJ 234 J 245 J 384 J 359 J 283 J 1000 J 4350 J
14.1 11.9 14 14.6 12.8 13.4 15.9 13.4 J 20.3 J
1.5 1.6 2.3 1.6 2.3 1.9 3.6 3.8 2.8 

9.9 U 6.2 U 8 U 7.7 U 12.2 U 10.3 U 12.2 U 32.5 U 8.8 U
13000 9320 12700 12200 9220 9220 69900 10100 12400 
65.7 J 56.2 J 25.1 J 41.3 J 45.5 J 25.9 J 30.9 J 12.7 J 36.3 J
1110 1170 1720 1640 1630 2160 1360 2650 2720 
37.6 42.1 72.4 55.6 77.4 116 J 222 J 101 114 

0.104 J 0.0779 J 0.0365 J 0.0638 J 0.082 J 0.0715 J 0.0958 J 0.0186 U 0.0595 
1.07 0.861 0.762 1.24 0.927 0.997 1.15 0.802 0.644 
7.7 9 6.9 7.5 7.9 8 8.9 14.8 J 11 J
444 454 464 528 585 550 J 420 J 1330 J 567 J

1.1 U 1.1 U 0.71 U 0.6 U 0.44 U 0.9 UJ 0.65 UJ 0.84 U 0.74 U
0.11 0.067 0.048 0.092 0.065 0.071 0.083 0.042 0.063 

40.4 U 38.2 U 49.1 U 49.8 U 44.8 U 44.3 U 43.2 U 64 U 53.5 U
0.19 U 0.12 U 0.14 U 0.16 U 0.13 U 0.13 U 0.16 U 0.098 U 0.13 U

5.55 4.14 5.16 5.23 3.53 3.93 2.85 5.61 4.73 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14067000  
10/7/2004      

0-1 ft

SSRI14068000  
10/7/2004      

0-1 ft

SSRI14069000  
10/7/2004      

0-1 ft

SSRI14070000  
10/7/2004      

0-1 ft

SSRI14071000  
10/7/2004      

0-1 ft

SSRI14072000  
10/15/2004     

0-1 ft

SSRI14073000  
10/15/2004     

0-1 ft

SSRI14074000  
10/14/2004     

0-1 ft

SSRI14075000  
10/14/2004     

0-1 ft
526 479 585 522 394 363 358 503 620 

0.789 0.869 0.641 U 0.672 0.892 0.603 J 0.798 J 0.541 UJ 0.591 UJ
2.2 5.4 2.3 4.5 6.4 7.8 4.4 26.4 2.3 

27.7 22.9 23.3 27.7 24.4 18.1 20.2 15 J 25.5 J
14.5 U 16.2 U 17.8 U 18 U 39.8 U 20.2 U 27 U 22.9 U 26.6 U

1.62 UJ 1.49 UJ 1.47 UJ 1.6 UJ 1.03 UJ 1.43 UJ 1.52 UJ 3.67 UJ 1.72 UJ
30.6060606 24.5721271 23.0519481 21.0069444 15.5172414 17.4579985 18.3803458 8.15142305 16.2729659 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14076000  
10/14/2004     

0-1 ft

SSRI14077000  
10/14/2004     

0-1 ft

SSRI14078000  
10/27/2005     

0-1 ft

SSRI14079000  
10/27/2005     

0-1 ft

SSRI14080000  
10/27/2005     

0-1 ft

SSRI14081000  
10/27/2005     

0-1 ft

SSRI14082000  
10/27/2005     

0-1 ft

SSRI14083000  
10/27/2005     

0-1 ft

SSRI14084000  
10/27/2005     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14076000  
10/14/2004     

0-1 ft

SSRI14077000  
10/14/2004     

0-1 ft

SSRI14078000  
10/27/2005     

0-1 ft

SSRI14079000  
10/27/2005     

0-1 ft

SSRI14080000  
10/27/2005     

0-1 ft

SSRI14081000  
10/27/2005     

0-1 ft

SSRI14082000  
10/27/2005     

0-1 ft

SSRI14083000  
10/27/2005     

0-1 ft

SSRI14084000  
10/27/2005     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14076000  
10/14/2004     

0-1 ft

SSRI14077000  
10/14/2004     

0-1 ft

SSRI14078000  
10/27/2005     

0-1 ft

SSRI14079000  
10/27/2005     

0-1 ft

SSRI14080000  
10/27/2005     

0-1 ft

SSRI14081000  
10/27/2005     

0-1 ft

SSRI14082000  
10/27/2005     

0-1 ft

SSRI14083000  
10/27/2005     

0-1 ft

SSRI14084000  
10/27/2005     

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14076000  
10/14/2004     

0-1 ft

SSRI14077000  
10/14/2004     

0-1 ft

SSRI14078000  
10/27/2005     

0-1 ft

SSRI14079000  
10/27/2005     

0-1 ft

SSRI14080000  
10/27/2005     

0-1 ft

SSRI14081000  
10/27/2005     

0-1 ft

SSRI14082000  
10/27/2005     

0-1 ft

SSRI14083000  
10/27/2005     

0-1 ft

SSRI14084000  
10/27/2005     

0-1 ft

8380 8680 10400 10800 19500 16500 4150 8080 9560 
0.0525 UJ 0.13 UJ 0.13 U 0.095 U 0.14 U 0.073 U 0.06 U 0.068 U 0.071 U

5 4.6 4.9 7.4 4.6 5.7 0.231 U 4.5 10 
19.6 J 16.6 J 15.4  16.4  107  14.1  29.3 12.9 14.3 

0.44 0.4 0.32 0.36 0.81 0.41 0.13 0.51 0.29 
0.1 U 0.097 U 0.11  0.13  0.28  0.11  0.2 0.079 0.047 
545 J 256 J 191 210 314 268 184 314 272 

15.3 J 12.1 J 11.5 11.7 16.9 14.5 4.1 10.4 11.4 
2.8 2 1.2 1.5 3.9 2.4 2.1 2.4 1.3 

13.1 U 10.3 U 4.7 5.1 18 15.7 22.1 5.8 3.4 
10300 8950 9730 11000 16100 11100 176 7050 10300 
18.5 J 31.9 J 25.1 17.6 22.6 16.5 0.023 UJ 8.9 J 33.5 J
2180 1730 1150 J 1160 J 2340 J 2150 J 36.6 1260 1190 
109 102 38.5 J 38.6 J 1800 J 73.5 J 2170 J 80.6 J 46.3 J

0.0194 U 0.0564 0.077 0.062 0.098 0.033 U 0.27 0.03 U 0.046 U
0.683 0.539 0.87 0.82 0.81 0.71 0.8 0.28 U 0.52 
8.5 J 6.8 J 5.1  5.6  10.5  8.4  5.6 6.7 4.9 

1010 J 459 J 361 426 781 649 49.8 422 420 
0.52 U 0.74 U 0.62  0.45  0.91  0.201 U 1 1.9 1.9 

0.03 0.06 0.053  0.062  0.087  0.026  0.0043 U 0.033 0.021 U
37.8 U 38.4 U 39.6  41.7  47.7  43.6  10 U 41.5 41.3 
0.11 U 0.13 U 0.15 U 0.13 U 0.26 U 0.14 U 0.17 U 0.13 U 0.14 U

5.17 3.54 5.2 5.4 2.9 6.3 0.0259 U 4.7 5.4 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14076000  
10/14/2004     

0-1 ft

SSRI14077000  
10/14/2004     

0-1 ft

SSRI14078000  
10/27/2005     

0-1 ft

SSRI14079000  
10/27/2005     

0-1 ft

SSRI14080000  
10/27/2005     

0-1 ft

SSRI14081000  
10/27/2005     

0-1 ft

SSRI14082000  
10/27/2005     

0-1 ft

SSRI14083000  
10/27/2005     

0-1 ft

SSRI14084000  
10/27/2005     

0-1 ft
385 396 486 533 612 655 22.9 336 450 

0.53 J 0.556 UJ 0.34  0.19 U 0.2 U 0.25 U 0.05 U 0.18 0.17 
16 3.7 2.4 1.3 1.6 3.4 0.42 1.8 1.2 

17 J 18 J 22.1 19.7 20.7 23.3 3 11.1 19.4 
22.8 U 35 U 11.6 14.3 29.9 17.5 16.4 14.7 13.8 

1.73 UJ 0.829 UJ 1.2 U 1.3 U 0.47 U 2.2  0.115 U 1 1.5 
5.893186 11.3285273 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14085000  
10/27/2005     

0-1 ft

SSRI14086000  
10/27/2005     

0-1 ft

SSRI14087000  
10/27/2005     

0-1 ft

SSRI14088000  
10/27/2005     

0-1 ft

SSRI14089000  
10/27/2005     

0-1 ft

SSRI14089000
DUP          

10/27/2005     
0-1 ft

SSRI14090000  
7/16/2007      

0-1 ft

SSRI14091000  
7/16/2007      

0-1 ft

SSRI14092000  
7/16/2007       

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14085000  
10/27/2005     

0-1 ft

SSRI14086000  
10/27/2005     

0-1 ft

SSRI14087000  
10/27/2005     

0-1 ft

SSRI14088000  
10/27/2005     

0-1 ft

SSRI14089000  
10/27/2005     

0-1 ft

SSRI14089000
DUP          

10/27/2005     
0-1 ft

SSRI14090000  
7/16/2007      

0-1 ft

SSRI14091000  
7/16/2007      

0-1 ft

SSRI14092000  
7/16/2007       

0-1 ft

0.0396 U
0.0396 U
0.0396 U
0.0396 U

0.0743 
0.0797 

0.0396 U
0.0314 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14085000  
10/27/2005     

0-1 ft

SSRI14086000  
10/27/2005     

0-1 ft

SSRI14087000  
10/27/2005     

0-1 ft

SSRI14088000  
10/27/2005     

0-1 ft

SSRI14089000  
10/27/2005     

0-1 ft

SSRI14089000
DUP          

10/27/2005     
0-1 ft

SSRI14090000  
7/16/2007      

0-1 ft

SSRI14091000  
7/16/2007      

0-1 ft

SSRI14092000  
7/16/2007       

0-1 ft

0.068 
0.0396 U

0.114 
0.0396 U

0.0396 U

0.0396 U

0.0638 

0.105 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14085000  
10/27/2005     

0-1 ft

SSRI14086000  
10/27/2005     

0-1 ft

SSRI14087000  
10/27/2005     

0-1 ft

SSRI14088000  
10/27/2005     

0-1 ft

SSRI14089000  
10/27/2005     

0-1 ft

SSRI14089000
DUP          

10/27/2005     
0-1 ft

SSRI14090000  
7/16/2007      

0-1 ft

SSRI14091000  
7/16/2007      

0-1 ft

SSRI14092000  
7/16/2007       

0-1 ft

0.004 UJ 0.0395 U 0.0393 U 0.0387 U
0.004 UJ 0.0395 U 0.0393 U 0.0387 U
0.004 UJ 0.0395 U 0.0393 U 0.0387 U
0.004 UJ 0.0395 U 0.0393 U 0.0387 U
0.004 UJ 0.0395 U 0.0393 U 0.0387 U
0.004 UJ 0.0395 U 0.0393 U 0.0387 U
0.004 UJ 0.0395 U 0.0393 U 0.0387 U

9820 2330 11500  8730  11900  
0.11 U 0.033 U 0.11 UJ 0.042 UJ 0.067 UJ

3.4 0.53 4.4 2.3 6.8 
69.4 1.8 72.7 133 26.9 
0.58 0.079 0.74 0.45 0.45 
0.24 0.048 0.25  0.11  0.37 
365 35 260 J 505 J 297 J

10.4 2.6 12.1 J 9.1 J 17.3 J
3.2 0.39 3.1 2.1 2.6 

10.4 4.7 52.7 J 9 J 16.6 J
8890 1220 10900 7320 12700 
9.7 J 4.4 J 26 5.9 37.9 
1510 108 1420 1100 2990 

1020 J 5.6 J 1150 J 523 J 131 J
0.075 U 0.24 0.36 J 0.032 UJ 0.42 J

0.56 0.15 U 0.92 0.3 U 0.67 
7.1 1.8 7.1 J 7.2 J 9.3 J
433 77.9 534 J 413 J 697 J

2 1.2 0.64  0.35  0.33  
0.16 0.0049 U 0.09  0.062  0.065  
46.8 9.1 U 40  38  34.2  

0.23 U 0.012 U 0.22 U 0.083 U 0.14 U
2.5 0.1 3.1 2.4 4.2 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14085000  
10/27/2005     

0-1 ft

SSRI14086000  
10/27/2005     

0-1 ft

SSRI14087000  
10/27/2005     

0-1 ft

SSRI14088000  
10/27/2005     

0-1 ft

SSRI14089000  
10/27/2005     

0-1 ft

SSRI14089000
DUP          

10/27/2005     
0-1 ft

SSRI14090000  
7/16/2007      

0-1 ft

SSRI14091000  
7/16/2007      

0-1 ft

SSRI14092000  
7/16/2007       

0-1 ft
391 40.6 366 226 391 

0.16 U 0.16 U 0.29 UJ 0.092 UJ 0.2 UJ
1.1 3.2 2.7 J 0.58 J 1.7 J

14.5 3.7 23.1 J 9.7 J 20.2 J
23.9 3.9 27.6  28.2  88.1  

0.32 U 0.13 U 0.37  0.29  1.7 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 10-18 Page 60 of 90



Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14093000  
7/16/2007      

0-1 ft

SSRI14094000  
7/16/2007      

0-1 ft

SSRI14095000  
7/16/2007      

0-1 ft

SSRI14096000  
7/16/2007      

0-1 ft

SSRI14097000  
7/16/2007      

0-1 ft

SSRI14098000  
7/13/2007      

0-1 ft

SSRI14099000  
7/13/2007      

0-1 ft

SSRI14100000  
7/13/2007      

0-1 ft

SSRI14101000  
7/13/2007      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14093000  
7/16/2007      

0-1 ft

SSRI14094000  
7/16/2007      

0-1 ft

SSRI14095000  
7/16/2007      

0-1 ft

SSRI14096000  
7/16/2007      

0-1 ft

SSRI14097000  
7/16/2007      

0-1 ft

SSRI14098000  
7/13/2007      

0-1 ft

SSRI14099000  
7/13/2007      

0-1 ft

SSRI14100000  
7/13/2007      

0-1 ft

SSRI14101000  
7/13/2007      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14093000  
7/16/2007      

0-1 ft

SSRI14094000  
7/16/2007      

0-1 ft

SSRI14095000  
7/16/2007      

0-1 ft

SSRI14096000  
7/16/2007      

0-1 ft

SSRI14097000  
7/16/2007      

0-1 ft

SSRI14098000  
7/13/2007      

0-1 ft

SSRI14099000  
7/13/2007      

0-1 ft

SSRI14100000  
7/13/2007      

0-1 ft

SSRI14101000  
7/13/2007      

0-1 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14093000  
7/16/2007      

0-1 ft

SSRI14094000  
7/16/2007      

0-1 ft

SSRI14095000  
7/16/2007      

0-1 ft

SSRI14096000  
7/16/2007      

0-1 ft

SSRI14097000  
7/16/2007      

0-1 ft

SSRI14098000  
7/13/2007      

0-1 ft

SSRI14099000  
7/13/2007      

0-1 ft

SSRI14100000  
7/13/2007      

0-1 ft

SSRI14101000  
7/13/2007      

0-1 ft

0.0349 U 0.091 U 0.00365 U 0.00363 U 0.00361 U 0.00353 U
0.0349 U 0.091 U 0.00365 U 0.00363 U 0.00361 U 0.00353 U
0.0349 U 0.091 U 0.00365 U 0.00363 U 0.00361 U 0.00353 U
0.0349 U 0.091 U 0.00365 U 0.00363 U 0.00361 U 0.00353 U
0.0349 U 0.091 U 0.00365 U 0.00363 U 0.00361 U 0.00353 U
0.0349 U 1.42 0.0246 J 0.0205 J 0.014 J 0.0074 
0.0349 U 0.568 J 0.009 0.0064 0.0046 0.0032 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14093000  
7/16/2007      

0-1 ft

SSRI14094000  
7/16/2007      

0-1 ft

SSRI14095000  
7/16/2007      

0-1 ft

SSRI14096000  
7/16/2007      

0-1 ft

SSRI14097000  
7/16/2007      

0-1 ft

SSRI14098000  
7/13/2007      

0-1 ft

SSRI14099000  
7/13/2007      

0-1 ft

SSRI14100000  
7/13/2007      

0-1 ft

SSRI14101000  
7/13/2007      

0-1 ft

13.7 8.6 13.2 13 5.9 1.8 26.3 1.2 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14102000  
7/13/2007      

0-1 ft

SSRI14103000  
7/16/2007      

0-1 ft

SSRI15001000  
11/9/2004      

0-0.5 ft

SSRI15002000  
11/9/2004      

0-0.5 ft

SSRI15003000  
11/9/2004      

0-0.5 ft

SSRI15004000  
11/9/2004      

0-0.5 ft

SSRI15005000  
11/9/2004      

0-0.5 ft

SSRI15006000  
11/9/2004      

0-0.5 ft

SSRI15007000  
11/9/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14102000  
7/13/2007      

0-1 ft

SSRI14103000  
7/16/2007      

0-1 ft

SSRI15001000  
11/9/2004      

0-0.5 ft

SSRI15002000  
11/9/2004      

0-0.5 ft

SSRI15003000  
11/9/2004      

0-0.5 ft

SSRI15004000  
11/9/2004      

0-0.5 ft

SSRI15005000  
11/9/2004      

0-0.5 ft

SSRI15006000  
11/9/2004      

0-0.5 ft

SSRI15007000  
11/9/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14102000  
7/13/2007      

0-1 ft

SSRI14103000  
7/16/2007      

0-1 ft

SSRI15001000  
11/9/2004      

0-0.5 ft

SSRI15002000  
11/9/2004      

0-0.5 ft

SSRI15003000  
11/9/2004      

0-0.5 ft

SSRI15004000  
11/9/2004      

0-0.5 ft

SSRI15005000  
11/9/2004      

0-0.5 ft

SSRI15006000  
11/9/2004      

0-0.5 ft

SSRI15007000  
11/9/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14102000  
7/13/2007      

0-1 ft

SSRI14103000  
7/16/2007      

0-1 ft

SSRI15001000  
11/9/2004      

0-0.5 ft

SSRI15002000  
11/9/2004      

0-0.5 ft

SSRI15003000  
11/9/2004      

0-0.5 ft

SSRI15004000  
11/9/2004      

0-0.5 ft

SSRI15005000  
11/9/2004      

0-0.5 ft

SSRI15006000  
11/9/2004      

0-0.5 ft

SSRI15007000  
11/9/2004      

0-0.5 ft

0.0176 U 0.0035 U 0.0035 U 0.0034 U 0.0034 U 0.0035 U 0.0035 U
0.0176 U 0.0035 U 0.0035 U 0.0034 U 0.0034 U 0.0035 U 0.0035 U
0.0176 U 0.0035 U 0.0035 U 0.0034 U 0.0034 U 0.0035 U 0.0035 U
0.0176 U 0.0035 U 0.0035 U 0.0034 U 0.0034 U 0.0035 U 0.0035 U
0.0176 U 0.0035 U 0.0035 U 0.0034 U 0.0034 U 0.0035 U 0.0035 U

0.157 0.0048 0.0035 U 0.0034 U 0.0102 0.0037 0.0035 U
0.0396 0.0042 J 0.0044 0.0022 J 0.0141 0.0114 0.0034 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14102000  
7/13/2007      

0-1 ft

SSRI14103000  
7/16/2007      

0-1 ft

SSRI15001000  
11/9/2004      

0-0.5 ft

SSRI15002000  
11/9/2004      

0-0.5 ft

SSRI15003000  
11/9/2004      

0-0.5 ft

SSRI15004000  
11/9/2004      

0-0.5 ft

SSRI15005000  
11/9/2004      

0-0.5 ft

SSRI15006000  
11/9/2004      

0-0.5 ft

SSRI15007000  
11/9/2004      

0-0.5 ft

1.6 4.4 

5.36467752 6.89773586 4.91776102 3.30999363 3.98032986 5.49028631 5.33182157 

45.7 22.4 U 17.8 U 18.9 U 17.7 U 17.9 U 17.9 U
3.85 J 3.88 J 8.4 U 8.14 U 8.31 U 8.43 U 8.4 U
6.27 U 6.34 U 2.84 J 6.1 U 3.84 J 3.15 J 4.36 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI15008000  
11/9/2004      

0-0.5 ft

SSRI15009000  
11/9/2004      

0-0.5 ft

SSRI15010000  
11/9/2004      

0-0.5 ft

SSRI15011000  
11/9/2004      

0-0.5 ft

SSRI15012000  
11/9/2004      

0-0.5 ft

SSRI15013000  
11/8/2004      

0-0.5 ft

SSRI15013000
MSD          

11/8/2004      
0-0.5 ft

SSRI15014000  
11/8/2004      

0-0.5 ft

SSRI15015000  
11/8/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI15008000  
11/9/2004      

0-0.5 ft

SSRI15009000  
11/9/2004      

0-0.5 ft

SSRI15010000  
11/9/2004      

0-0.5 ft

SSRI15011000  
11/9/2004      

0-0.5 ft

SSRI15012000  
11/9/2004      

0-0.5 ft

SSRI15013000  
11/8/2004      

0-0.5 ft

SSRI15013000
MSD          

11/8/2004      
0-0.5 ft

SSRI15014000  
11/8/2004      

0-0.5 ft

SSRI15015000  
11/8/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI15008000  
11/9/2004      

0-0.5 ft

SSRI15009000  
11/9/2004      

0-0.5 ft

SSRI15010000  
11/9/2004      

0-0.5 ft

SSRI15011000  
11/9/2004      

0-0.5 ft

SSRI15012000  
11/9/2004      

0-0.5 ft

SSRI15013000  
11/8/2004      

0-0.5 ft

SSRI15013000
MSD          

11/8/2004      
0-0.5 ft

SSRI15014000  
11/8/2004      

0-0.5 ft

SSRI15015000  
11/8/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI15008000  
11/9/2004      

0-0.5 ft

SSRI15009000  
11/9/2004      

0-0.5 ft

SSRI15010000  
11/9/2004      

0-0.5 ft

SSRI15011000  
11/9/2004      

0-0.5 ft

SSRI15012000  
11/9/2004      

0-0.5 ft

SSRI15013000  
11/8/2004      

0-0.5 ft

SSRI15013000
MSD          

11/8/2004      
0-0.5 ft

SSRI15014000  
11/8/2004      

0-0.5 ft

SSRI15015000  
11/8/2004      

0-0.5 ft

0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00355 U 0.0354 U 0.00357 U
0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00355 U 0.0354 U 0.00357 U
0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00355 U 0.0354 U 0.00357 U
0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00355 U 0.0354 U 0.00357 U
0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.0035 U 0.00355 U 0.0354 U 0.00357 U

0.0093 0.0444 0.0035 U 0.0064 0.0012 J 0.0111 J 0.0354 U 0.0047 J
0.019 0.0206 0.0044 0.0153 0.0062 0.0179 J 0.0263 J 0.0156 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI15008000  
11/9/2004      

0-0.5 ft

SSRI15009000  
11/9/2004      

0-0.5 ft

SSRI15010000  
11/9/2004      

0-0.5 ft

SSRI15011000  
11/9/2004      

0-0.5 ft

SSRI15012000  
11/9/2004      

0-0.5 ft

SSRI15013000  
11/8/2004      

0-0.5 ft

SSRI15013000
MSD          

11/8/2004      
0-0.5 ft

SSRI15014000  
11/8/2004      

0-0.5 ft

SSRI15015000  
11/8/2004      

0-0.5 ft

5.65221702 5.18132097 5.44857191 5.50456983 5.52193112 6.94154563 6.32559587 8.16898846 

18 U 17.9 U 17.9 U 17.9 U 18 U 18.2 U 4.59 J 4.91 J
8.45 U 8.41 U 8.44 U 8.42 U 8.46 U 8.56 UJ 8.46 UJ 8.69 UJ
3.27 J 4.08 J 3.36 J 6.31 U 4.48 J 6.74 U 6.34 U 6.51 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI15016000  
11/8/2004      

0-0.5 ft

SSRI15017000  
11/8/2004      

0-0.5 ft

SSRI15018000  
11/8/2004      

0-0.5 ft

SSRI15019000  
11/9/2004      

0-0.5 ft

SSRI15020000  
11/9/2004      

0-0.5 ft

SSRI15021000  
11/9/2004      

0-0.5 ft

SSRI15022000  
11/9/2004      

0-0.5 ft

SSRI15022000
DUP          

11/9/2004      
0-0.5 ft

SSRI15023000  
11/9/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI15016000  
11/8/2004      

0-0.5 ft

SSRI15017000  
11/8/2004      

0-0.5 ft

SSRI15018000  
11/8/2004      

0-0.5 ft

SSRI15019000  
11/9/2004      

0-0.5 ft

SSRI15020000  
11/9/2004      

0-0.5 ft

SSRI15021000  
11/9/2004      

0-0.5 ft

SSRI15022000  
11/9/2004      

0-0.5 ft

SSRI15022000
DUP          

11/9/2004      
0-0.5 ft

SSRI15023000  
11/9/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI15016000  
11/8/2004      

0-0.5 ft

SSRI15017000  
11/8/2004      

0-0.5 ft

SSRI15018000  
11/8/2004      

0-0.5 ft

SSRI15019000  
11/9/2004      

0-0.5 ft

SSRI15020000  
11/9/2004      

0-0.5 ft

SSRI15021000  
11/9/2004      

0-0.5 ft

SSRI15022000  
11/9/2004      

0-0.5 ft

SSRI15022000
DUP          

11/9/2004      
0-0.5 ft

SSRI15023000  
11/9/2004      

0-0.5 ft
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI15016000  
11/8/2004      

0-0.5 ft

SSRI15017000  
11/8/2004      

0-0.5 ft

SSRI15018000  
11/8/2004      

0-0.5 ft

SSRI15019000  
11/9/2004      

0-0.5 ft

SSRI15020000  
11/9/2004      

0-0.5 ft

SSRI15021000  
11/9/2004      

0-0.5 ft

SSRI15022000  
11/9/2004      

0-0.5 ft

SSRI15022000
DUP          

11/9/2004      
0-0.5 ft

SSRI15023000  
11/9/2004      

0-0.5 ft

0.0357 U 0.0357 U 0.00352 U 0.0345 U 0.00364 U 0.0393 U 0.0189 U 0.00367 U
0.0357 U 0.0357 U 0.00352 U 0.0345 U 0.00364 U 0.0393 U 0.0189 U 0.00367 U
0.0357 U 0.0357 U 0.00352 U 0.0345 U 0.00364 U 0.0393 U 0.0189 U 0.00367 U
0.0357 U 0.0357 U 0.00352 U 0.0345 U 0.00364 U 0.0393 U 0.0189 U 0.00367 U
0.0357 U 0.0357 U 0.00352 U 0.0345 U 0.00364 U 0.0393 U 0.0189 U 0.00367 U

0.0476 0.0357 U 0.02 0.357 0.0119 0.75 0.479 0.0202 
0.0814 0.0253 J 0.0456 0.301 0.0447 0.216 0.134 J 0.0414 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI15016000  
11/8/2004      

0-0.5 ft

SSRI15017000  
11/8/2004      

0-0.5 ft

SSRI15018000  
11/8/2004      

0-0.5 ft

SSRI15019000  
11/9/2004      

0-0.5 ft

SSRI15020000  
11/9/2004      

0-0.5 ft

SSRI15021000  
11/9/2004      

0-0.5 ft

SSRI15022000  
11/9/2004      

0-0.5 ft

SSRI15022000
DUP          

11/9/2004      
0-0.5 ft

SSRI15023000  
11/9/2004      

0-0.5 ft

7.30572486 7.67874633 7.91275637 7.15884051 9.77798832 19.1108011 11.9444444 12.5160661 

6.84 J 18.3 U 4.06 J 6.25 J 5.93 J 67.2 18.8 U 11.9 J
8.55 UJ 8.61 UJ 8.59 UJ 6.3 J 6.31 J 29.8 J 3.96 J 7.23 J
6.42 U 6.45 U 6.44 U 3.08 J 6.62 U 3.43 J 3.42 J 6.77 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI15024000  
11/9/2004      

0-0.5 ft

SSRI15025000  
11/17/2004     

0-0.5 ft

SSRI15026000  
11/17/2004     

0-0.5 ft

SSRI15027000  
11/17/2004     

0-0.5 ft

SSRI15028000  
11/17/2004     

0-0.5 ft

SSRI15029000  
11/17/2004     

0-0.5 ft

SSRI15030000  
11/17/2004     

0-1 ft

SSRI15031000  
11/17/2004     

0-1 ft

SBMWS05000  
12/7/2004      

0-2 ft

0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.005 U
0.005 U
0.005 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.001 U
0.001 U
0.001 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 10-18 Page 81 of 90



Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI15024000  
11/9/2004      

0-0.5 ft

SSRI15025000  
11/17/2004     

0-0.5 ft

SSRI15026000  
11/17/2004     

0-0.5 ft

SSRI15027000  
11/17/2004     

0-0.5 ft

SSRI15028000  
11/17/2004     

0-0.5 ft

SSRI15029000  
11/17/2004     

0-0.5 ft

SSRI15030000  
11/17/2004     

0-1 ft

SSRI15031000  
11/17/2004     

0-1 ft

SBMWS05000  
12/7/2004      

0-2 ft
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.001 U
0.002 U
0.001 U

0.373 U
0.373 U
0.373 U
0.373 U
0.373 U
0.373 U
0.747 U
0.373 U
0.373 U

0.0373 U
0.373 U

0.0373 U
0.373 U
0.373 U
0.373 U
0.373 U
0.373 U

0.237 
0.0373 U

0.513 
0.0373 U

1.85 
3.04 
1.18 
1.02 

0.747 U
0.373 U
0.373 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI15024000  
11/9/2004      

0-0.5 ft

SSRI15025000  
11/17/2004     

0-0.5 ft

SSRI15026000  
11/17/2004     

0-0.5 ft

SSRI15027000  
11/17/2004     

0-0.5 ft

SSRI15028000  
11/17/2004     

0-0.5 ft

SSRI15029000  
11/17/2004     

0-0.5 ft

SSRI15030000  
11/17/2004     

0-1 ft

SSRI15031000  
11/17/2004     

0-1 ft

SBMWS05000  
12/7/2004      

0-2 ft
0.0708 J
0.373 UJ

0.207 J
1.9 

0.0373 U
0.072 J
0.373 U
0.373 U
0.373 U
0.373 U
0.373 U

3.86 
0.177 

0.373 U
0.373 U
0.373 U
0.373 U

0.964 
0.373 U

0.0373 U
0.373 U
0.373 U
0.373 U

2.19 
0.373 U

4.44 

0.0747 U
0.0747 U

0.133 J
0.436 
0.277 
0.358 
0.156 
0.183 
0.285 

0.00747 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SS-DataSummaries.xls, AOC 10-18 Page 83 of 90



Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI15024000  
11/9/2004      

0-0.5 ft

SSRI15025000  
11/17/2004     

0-0.5 ft

SSRI15026000  
11/17/2004     

0-0.5 ft

SSRI15027000  
11/17/2004     

0-0.5 ft

SSRI15028000  
11/17/2004     

0-0.5 ft

SSRI15029000  
11/17/2004     

0-0.5 ft

SSRI15030000  
11/17/2004     

0-1 ft

SSRI15031000  
11/17/2004     

0-1 ft

SBMWS05000  
12/7/2004      

0-2 ft
0.744 

0.0747 U
0.00747 U
0.0747 U

0.389 
0.605 

0.0177 U 0.00347 U 0.0343 U 0.00444 U 0.0392 U 0.387 U 0.00431 U 0.0369 U
0.0177 U 0.00347 U 0.0343 U 0.00444 U 0.0392 U 0.387 U 0.00431 U 0.0369 U
0.0177 U 0.00347 U 0.0343 U 0.00444 U 0.0392 U 0.387 U 0.00431 U 0.0369 U
0.0177 U 0.00347 U 0.0343 U 0.00444 U 0.0392 U 0.387 U 0.00431 U 0.0369 U
0.0177 U 0.00347 U 0.0343 U 0.00444 U 0.0392 U 0.387 U 0.00431 U 0.0369 U

0.0781 0.004 0.0127 J 0.0409 0.818 9.07 0.114 0.0388 
0.0343 0.0061 0.026 J 0.0105 J 0.126 J 1.78 0.0509 0.122 

8700 8780 
0.15 U 0.095 UJ

10.2 4.2 
51.3 45.2 
0.64 0.61 
0.68 0.15 
1860 776 
22.2 17.8 
4.9 3.8 
114 34.6 

12200 14600 
44.3 8.5 
3160 3980 J
153 142 

0.039 0.0094 
3.7 0.69 

17.9 8 
1220 2290 J

1.3 2.6 
0.079 0.047 

100 86.5 
0.11 0.18 
4.3 5 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI15024000  
11/9/2004      

0-0.5 ft

SSRI15025000  
11/17/2004     

0-0.5 ft

SSRI15026000  
11/17/2004     

0-0.5 ft

SSRI15027000  
11/17/2004     

0-0.5 ft

SSRI15028000  
11/17/2004     

0-0.5 ft

SSRI15029000  
11/17/2004     

0-0.5 ft

SSRI15030000  
11/17/2004     

0-1 ft

SSRI15031000  
11/17/2004     

0-1 ft

SBMWS05000  
12/7/2004      

0-2 ft
442 570 J
1.4 0.35 UJ

5070 104 
18.1 21.8 
1930 39.6 

3.9 1.9 
10.0588708 4.80222522 5.22518668 24.9643367 14.9801523 26.4441726 26.8185452 9.59677419 12.007215 

14.8 J 17.8 U 17.7 U 24 U 43.5 23 U 22.8 UJ 18.3 U 14.7 J
7.6 J 8.37 U 8.33 U 9.32 U 9.38 U 10.8 U 10.7 U 8.59 U 4.23 J

4.99 J 6.28 U 6.25 U 6.99 U 7.04 U 8.11 U 8.06 U 6.44 U 3.71 J
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBMWT24000  
11/17/2004     

0-2 ft

0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.005 U
0.005 U

0.005 UJ
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.001 U
0.001 U
0.001 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBMWT24000  
11/17/2004     

0-2 ft
0.001 U
0.001 U
0.001 U
0.001 U
0.001 U
0.005 U
0.001 U
0.002 U
0.001 U

0.354 U
0.354 U
0.354 U
0.354 U
0.354 U
0.354 U
0.707 U
0.354 U
0.354 U

0.0354 U
0.354 U

0.0354 U
0.354 U
0.354 U
0.354 U
0.354 U
0.354 U

0.0354 U
0.0354 U
0.0354 U
0.0354 U
0.0354 U
0.0354 U
0.0354 U
0.0354 U
0.707 U
0.354 U
0.354 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBMWT24000  
11/17/2004     

0-2 ft
0.068 J
0.354 U
0.354 U

0.0354 U
0.0354 U
0.354 U
0.354 U
0.354 U
0.354 U
0.354 U
0.354 U

0.0354 U
0.0354 U
0.354 U
0.354 U
0.354 U
0.354 U

0.0354 U
0.354 U

0.0354 U
0.354 U
0.354 U
0.354 U

0.0354 U
0.354 U

0.0354 U

0.0707 U
0.0707 U
0.0707 U

0.00707 U
0.00707 U
0.00707 U
0.00707 U
0.00354 U
0.00707 U
0.00707 U
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBMWT24000  
11/17/2004     

0-2 ft
0.00707 U
0.0707 U

0.00707 U
0.0707 U
0.0707 U

0.00707 U

7160 
0.029 U

4.4 
21.7 
0.33 

0.063 
652 

14.1 
3.3 
8.8 

9390 
10.6 
3960 
88.5 

0.0045 U
0.78 
12.5 
1290 
0.89 

0.018 
77 

0.11 
3.6 
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Summary of Analytical Results - AOC 10 through 18 Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBMWT24000  
11/17/2004     

0-2 ft
396 

0.13 U
13.4 
14.3 
15.8 
1.8 

6.25434593 

18.1 U
8.51 U
6.38 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
ppm_stan

dard

SBRI01001008  
10/28/2004     

8-10 ft

SBRI01002008  
10/27/2004     

8-10 ft

SBRI01004008  
10/26/2004     

8-10 ft

SBRI01006009  
10/25/2004     

9-11 ft

SBRI01007001  
11/15/2004     

1-3 ft

SBRI01007008  
11/15/2004     

8-10 ft

SBRI01008009  
12/3/2004      

9-11 ft

SBRI01009004  
11/3/2004      

4-6 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 50.5
1,1,2,2-Tetrachloroethane 0.41
1,1,2-Trichloroethane 0.73
1,1-Dichloroethane 51
1,1-Dichloroethene 12
1,2,4-Trimethylbenzene 5.2
1,2-Dibromoethane 0.032
1,2-Dichlorobenzene 65.6
1,2-Dichloroethane 0.28
1,2-Dichloropropane 0.34
1,3,5-Trimethylbenzene 2.1
1,3-Dichlorobenzene 53
1,4-Dichlorobenzene 3.4
2-Butanone 37.6
2-Hexanone 19.5
4-Methyl-2-pentanone 201
Acetone 64.1
Benzene 0.64
Bromodichloromethane 0.82
Bromoform 6.7
Bromomethane 0.39
Carbon disulfide 36
Carbon tetrachloride 0.22
Chlorobenzene 15
Chlorodibromomethane 1.1
Chloroethane 3
Chloroform 0.22
Chloromethane 0.86
Cis-1,2-Dichloroethene 0.1
cis-1,3-Dichloropropene 0.1
Dichlorodifluoromethane 9.4
Ethyl benzene 57.8
Methyl Tertbutyl Ether 11.3
Methylene chloride 1.9
o-Xylene 0.05
Styrene 300
Tetrachloroethene 0.48
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
ppm_stan

dard

SBRI01001008  
10/28/2004     

8-10 ft

SBRI01002008  
10/27/2004     

8-10 ft

SBRI01004008  
10/26/2004     

8-10 ft

SBRI01006009  
10/25/2004     

9-11 ft

SBRI01007001  
11/15/2004     

1-3 ft

SBRI01007008  
11/15/2004     

8-10 ft

SBRI01008009  
12/3/2004      

9-11 ft

SBRI01009004  
11/3/2004      

4-6 ft
Toluene 200
trans-1,2-Dichloroethene 0.1
trans-1,3-Dichloropropene 0.1
Trichloroethene 0.053
Trichlorofluoromethane 33.8
Vinyl acetate 0.44
Vinyl chloride 0.079
Xylene, m/p 0.05
Xylenes, Total 27
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 6.2
1,4-Dioxane 44
2,4,5-Trichlorophenol 4
2,4,6-Trichlorophenol 0.61
2,4-Dichlorophenol 18
2,4-Dimethylphenol 3.9
2,4-Dinitrophenol 12
2,4-Dinitrotoluene 2.0
2,6-Dinitrotoluene 0.33
2-Chloronaphthalene 1
2-Chlorophenol 5.7
2-Methylnaphthalene 5.6
2-Methylphenol 4.0
2-Nitroaniline 0.33
3,3`-Dichlorobenzidine 1.1
4-Chloroaniline 20
4-Methylphenol 1.1
Acenaphthene 20
Acenaphthylene 5.6
Anthracene 0.30
Benzo(a)anthracene 0.62
Benzo(a)pyrene 0.22
Benzo(b)fluoranthene 0.62
Benzo(ghi)perylene 5.6
Benzo(k)fluoranthene 6.2
Benzoic Acid 89.5
Bis(2-Chloroethyl)ether 3.4
Bis(2-Chloroisopropyl)ether 2.9

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 0-8 Page 2 of 120



Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
ppm_stan

dard

SBRI01001008  
10/28/2004     

8-10 ft

SBRI01002008  
10/27/2004     

8-10 ft

SBRI01004008  
10/26/2004     

8-10 ft

SBRI01006009  
10/25/2004     

9-11 ft

SBRI01007001  
11/15/2004     

1-3 ft

SBRI01007008  
11/15/2004     

8-10 ft

SBRI01008009  
12/3/2004      

9-11 ft

SBRI01009004  
11/3/2004      

4-6 ft
Bis(2-Ethylhexyl)phthalate 35
Butylbenzylphthalate 13.4
Carbazole 24
Chrysene 3.6
Dibenz(a,h)anthracene 0.062
Dibenzofuran 15
Diethylphthalate 100
Dimethylphthalate 200
Di-n-butylphthalate 200
Di-n-octylphthalate 240
Diphenylamine
Fluoranthene 26.5
Fluorene 30
Hexachlorobenzene 0.33
Hexachlorobutadiene 1.8
Hexachlorocyclopentadiene 10
Hexachloroethane 6.1
Indeno(1,2,3-cd)pyrene 0.62
Isophorone 54.9
m+p-Methylphenol
Naphthalene 5.6
Nitrobenzene 2
N-Nitrosodi-n-propylamine 0.33
Pentachlorophenol 3
Phenanthrene 0.1
Phenol 30
Pyrene 2.5
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene 20
Acenaphthylene 5.6
Anthracene 0.30
Benzo(a)anthracene 0.62
Benzo(a)pyrene 0.22
Benzo(b)fluoranthene 0.62
Benzo(ghi)perylene 5.6
Benzo(k)fluoranthene 6.2
Chrysene 3.6
Dibenz(a,h)anthracene 0.062
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
ppm_stan

dard

SBRI01001008  
10/28/2004     

8-10 ft

SBRI01002008  
10/27/2004     

8-10 ft

SBRI01004008  
10/26/2004     

8-10 ft

SBRI01006009  
10/25/2004     

9-11 ft

SBRI01007001  
11/15/2004     

1-3 ft

SBRI01007008  
11/15/2004     

8-10 ft

SBRI01008009  
12/3/2004      

9-11 ft

SBRI01009004  
11/3/2004      

4-6 ft
Fluoranthene 26.5
Fluorene 30
Indeno(1,2,3-cd)pyrene 0.62
Naphthalene 5.6
Phenanthrene 0.1
Pyrene 2.5
PCBs (mg/Kg)
Aroclor-1016 0.22
Aroclor-1221 0.052
Aroclor-1232 0.030
Aroclor-1242 0.11
Aroclor-1248 0.11
Aroclor-1254 0.11
Aroclor-1260 0.11
Inorganics (mg/Kg)
Aluminum 16500 9440 8000 4780 9400 7720 J 12700 J 13800 8950 
Antimony 0.4 0.0224 UJ 0.057 U 0.041 U 0.0235 UJ 0.087 UJ 0.13 UJ 0.0232 U 0.03 UJ
Arsenic 13.7 8.3 6.7 3.3 5.3 6.9 J 8 J 3.9 4.4 
Barium 330 42.7 J 23.6 21.6 21.8 24 J 48.1 J 91.9 45.9 
Beryllium 15 0.33 0.27 0.18 0.43 0.81 J 0.55 J 0.35 0.36 
Cadmium 0.38 0.1 0.095 0.063 0.078 0.16 0.12 0.065 0.077 
Calcium 1470 J 1550 1160 1000 1390 J 754 J 411 U 637 J
Chromium 21.9 36.9 15.7 J 9.9 J 18.1 J 14.8 J 20.2 J 25.7 14.9 
Cobalt 13 4.9 7.6 J 2.2 J 4.5 J 3.3 J 6.3 J 5.2 3.2 
Copper 40 52.3 UJ 21.5 U 69.7 U 33.7 32.5 14.4 U 15.8 U  R
Iron 15485 12800 11900 8050 11800 J 10600 14100 20700 13100 
Lead 47.7 5.5 J 5.1 2.7 5.4 14.8 5.8 6 6.3 
Magnesium 4220 4570 3310 J 2060 J 2640 J 2720 3890 5160 3150 
Manganese 241 187 210 87.4 116 J 164 152 156 120 
Mercury 0.1 0.0026 0.0018 U 0.00183 U 0.0026 0.034 0.004 J 0.005 0.011 J
Molybdenum 2 1.8 1.2 2.6 4.5 1.4 0.67 1 0.74 
Nickel 30 15.2 J 13.7 J 5.5 J 11.8 J 9.6 12.7 J 10.5 7.5 J
Potassium 2300 1750 1470 1430 J 1870 1950 4740 2570 J
Selenium 1 0.5 U 0.305 U 0.309 U 0.33 1.1 U 0.52 U 1.5 U 0.6 U
Silver 2 0.019 0.018 U 0.013 U 0.019 1 0.02 U 0.021 U 0.025 U
Sodium 106 UJ 93 U 90.2 U 119 J 65.7 UJ 95.3 UJ 115 U 238 
Thallium 0.52 0.15 0.13 U 0.14 U 0.12 0.19 0.17 U 0.31 0.16 U
Thorium 7.35 9 J 6.7 J 5.5 J 6.5 7.7 10.9 6.3 6.8 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 0-8 Page 4 of 120



Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
ppm_stan

dard

SBRI01001008  
10/28/2004     

8-10 ft

SBRI01002008  
10/27/2004     

8-10 ft

SBRI01004008  
10/26/2004     

8-10 ft

SBRI01006009  
10/25/2004     

9-11 ft

SBRI01007001  
11/15/2004     

1-3 ft

SBRI01007008  
11/15/2004     

8-10 ft

SBRI01008009  
12/3/2004      

9-11 ft

SBRI01009004  
11/3/2004      

4-6 ft
Titanium 31000 471 438 397 560 426 J 722 J 1090 603 
Tungsten 400 0.23 J 0.26 U 0.23 U 0.46 0.7 UJ 0.17 U 0.18 U 0.2 
Uranium 2.1 171 107 302 543 26.1 J 3.3 3 12 
Vanadium 26.1 21.4 J 14.8 J 11.3 J 19.2 J 14.3 J 21.5 J 36.3 21.1 J
Zinc 50 20.8 U 21.1 UJ 12.5 UJ 29.9 42.8 J 26.8 U 29.3 U 20.3 U
Zirconium 0.2 3.2 J 3.4 1.9 3.4 4.3 J 4.6 J 2.2 1.9 J
Neutralization Potential (Tons CaCO3) 9.24 
Nitrate as N 272 2.36 UJ 1.11 J 1.04 J 3.07 J 1.76 J 1.2 0.307 U 0.338 U
Percent Moisture (%) 4.08580184 2.34029096 3.00250209 7.33590734 9.41036331 15.2734778 5.99369085 5.12195122 
pH (s.u.) 5.5 J
Total Organic Carbon 608 
EPH (mg/Kg)
C11-C22 Aromatics 84.2
C19-C36 Aliphatics 12221
C9-C18 Aliphatics 116

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI01009008  
11/3/2004      

8-10 ft

SBRI01010002  
10/27/2004     

2-4 ft

SBRI01010002R 
7/30/2007       

2-4 ft

SBRI01010008  
10/27/2004     

8-10 ft

SBRI01011002  
10/26/2004     

2-4 ft

SBRI01011008  
10/26/2004     

8-10 ft

SBRI01012001  
10/25/2004     

1-1.5 ft

SBRI01012008  
10/25/2004     

8-10 ft

SBRI01013001  
11/5/2004      

1-3 ft

0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.0054 U
0.0054 U
0.0054 U

0.0385 
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.0054 U

0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.0054 U

0.00108 U
0.00108 U
0.00108 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI01009008  
11/3/2004      

8-10 ft

SBRI01010002  
10/27/2004     

2-4 ft

SBRI01010002R 
7/30/2007       

2-4 ft

SBRI01010008  
10/27/2004     

8-10 ft

SBRI01011002  
10/26/2004     

2-4 ft

SBRI01011008  
10/26/2004     

8-10 ft

SBRI01012001  
10/25/2004     

1-1.5 ft

SBRI01012008  
10/25/2004     

8-10 ft

SBRI01013001  
11/5/2004      

1-3 ft
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.00108 U
0.0054 U

0.00108 U
0.00216 U
0.00108 U

0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.864 UJ
0.432 UJ
0.432 UJ

0.0432 UJ
0.432 UJ

0.0432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ

0.0432 UJ
0.0432 UJ
0.0432 UJ
0.0432 UJ
0.0432 UJ
0.0432 UJ
0.0432 UJ
0.0432 UJ
0.864 UJ
0.432 UJ
0.432 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI01009008  
11/3/2004      

8-10 ft

SBRI01010002  
10/27/2004     

2-4 ft

SBRI01010002R 
7/30/2007       

2-4 ft

SBRI01010008  
10/27/2004     

8-10 ft

SBRI01011002  
10/26/2004     

2-4 ft

SBRI01011008  
10/26/2004     

8-10 ft

SBRI01012001  
10/25/2004     

1-1.5 ft

SBRI01012008  
10/25/2004     

8-10 ft

SBRI01013001  
11/5/2004      

1-3 ft
0.183 J

0.432 UJ
0.432 UJ

0.0432 UJ
0.0432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ

0.0432 UJ
0.0432 UJ
0.432 UJ
0.432 UJ
0.432 UJ
0.432 UJ

0.0432 UJ
0.432 UJ

0.0432 UJ
0.432 UJ
0.432 UJ
0.432 UJ

0.0432 UJ
0.432 UJ

0.0432 UJ

0.0216 U
0.0216 U
0.0216 U

0.00216 U
0.00216 U
0.00216 U

0.0027 J
0.00108 U

0.00329 
0.00216 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI01009008  
11/3/2004      

8-10 ft

SBRI01010002  
10/27/2004     

2-4 ft

SBRI01010002R 
7/30/2007       

2-4 ft

SBRI01010008  
10/27/2004     

8-10 ft

SBRI01011002  
10/26/2004     

2-4 ft

SBRI01011008  
10/26/2004     

8-10 ft

SBRI01012001  
10/25/2004     

1-1.5 ft

SBRI01012008  
10/25/2004     

8-10 ft

SBRI01013001  
11/5/2004      

1-3 ft
0.00837 

0.0216 U
0.00216 U
0.0216 U

0.00344 J
0.00647 

0.0013 U
0.00365 U
0.00216 U
0.00216 U
0.0013 U

0.0226 
0.0053 

10800 7750 10900 3140 3960 5040 5110 8280 
0.03 UJ 0.0249 U 0.07 U 0.0229 UJ 0.0228 UJ 0.0231 U 0.033 U 0.024 UJ

4 4.4 9.1 1.3 1.5 4.8 J 3.6 J 10.5 J
56.4 35.6 44.7 11.7 11.1 22.7 J 22.6 J 27.5 
0.42 0.45 0.48 0.11 0.14 0.25 0.23 0.32 

0.076 0.11 0.29 0.041 0.038 0.047 0.054 0.11 
1110 6260 10300 621 502 721 1820 1120 
19.8 17.5 47 7.8 7.5 10.2 14.6 22.2 
4.1 3.7 10.1 2.7 2.5 2.6 J 3 J 5.1 

19.3 UJ 38.4 U 91.6 U 46.9 20.2 U 8.7 U 8.8 U 21.3 U
15800 13600 19600 5150 6770 8160 J 7190 J 10600 

5.4 J 9.9 19.7 1.9 1.3 2.9 3.6 6.4 
3820 3340 7890 1510 1970 1680 2280 3700 
152 216 354 104 103 77.9 J 75.3 J 140 

0.0041 J 0.0089 0.005 0.016 0.005 0.00186 U 0.0019 U 0.0042 
1.1 J 2 1.8 0.89 0.63 0.31 0.56 0.57 
8.9 J 9.3 26.5 6.3 5.8 6.5 8.7 16.5 J
3480 1840 3780 946 1300 1150 1290 1470 
1.3 U 0.95 U 0.6 1.1 U 1.4 U 0.42 U 0.46 U 0.78 U

0.14 U 0.044 U 0.13 0.013 U 0.0083 U 0.0088 U 0.008 U 0.033 U
247 86.3 U 227 34.1 U 24.6 U 87 UJ 84.1 UJ 91.4 U

0.22 0.14 U 0.39 0.088 UJ 0.18 J 0.085 UJ 0.089 UJ 0.14 U
8.7 4.3 8.9 3.8 5.1 3.8 4.2 5 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI01009008  
11/3/2004      

8-10 ft

SBRI01010002  
10/27/2004     

2-4 ft

SBRI01010002R 
7/30/2007       

2-4 ft

SBRI01010008  
10/27/2004     

8-10 ft

SBRI01011002  
10/26/2004     

2-4 ft

SBRI01011008  
10/26/2004     

8-10 ft

SBRI01012001  
10/25/2004     

1-1.5 ft

SBRI01012008  
10/25/2004     

8-10 ft

SBRI01013001  
11/5/2004      

1-3 ft
759 492 995 229 276 349 373 476 

0.14 J 0.24 U 0.67 0.097 U 0.12 U 0.2 U 0.3 0.16 U
11.7 39.6 14.9 31.2 18.3 1.3 1.3 9.8 
27.3 21.5 36.4 6.6 10.3 12 12.4 16.1 

25.2 U 21.2 U 39 U 12.5 UJ 12.8 UJ 14.5 UJ 13.8 UJ 23.7 
2 J 2.6 12.8 2 1.4 1.9 2.2 4 

0.369 UJ 3.75 J 1.02 UJ 5.7 J 1.88 J 0.338 UJ 0.318 UJ  R
22.8293664 12.137931 8 4.97237569 4.81099656 4.86935867 3.08641975 4.93273543 

20.5 UJ
9.65 UJ
7.24 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI01013008  
11/5/2004      

8-10 ft

SBRI01014001  
11/8/2004      

1-3 ft

SBRI01014008  
11/9/2004      

8-10 ft

SBRI01015001  
11/17/2004     

1-3 ft

SBRI01015008  
11/17/2004     

8-10 ft

SBRI01015008
DUP          

11/17/2004     
8-10 ft

SBRI01016001  
11/11/2004     

1-3 ft

SBRI01016008  
11/11/2004     

8-12 ft

SBRI01017001  
11/11/2004     

1-3 ft

0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U

0.00507 UJ 0.00522 UJ
0.00507 UJ 0.00522 UJ
0.00507 U 0.00522 U
0.00507 U 0.00522 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U

0.00507 UJ 0.00522 UJ
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00507 U 0.00522 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U

0.00101 UJ 0.00058 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI01013008  
11/5/2004      

8-10 ft

SBRI01014001  
11/8/2004      

1-3 ft

SBRI01014008  
11/9/2004      

8-10 ft

SBRI01015001  
11/17/2004     

1-3 ft

SBRI01015008  
11/17/2004     

8-10 ft

SBRI01015008
DUP          

11/17/2004     
8-10 ft

SBRI01016001  
11/11/2004     

1-3 ft

SBRI01016008  
11/11/2004     

8-12 ft

SBRI01017001  
11/11/2004     

1-3 ft
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U
0.00101 U 0.00104 U

0.00101 UJ 0.00104 UJ
0.00507 U 0.00522 U
0.00101 U 0.00104 U
0.00203 U 0.00209 U
0.00101 U 0.00104 U

0.341 U
0.341 U
0.341 U
0.341 U
0.341 U
0.341 U
0.682 U
0.341 U
0.341 U

0.0341 U
0.341 U

0.0341 U
0.341 U
0.341 U
0.341 U
0.341 U
0.341 U

0.0341 U
0.0341 U
0.0341 U
0.0341 U
0.0341 U
0.0341 U
0.0341 U
0.0341 U
0.682 U
0.341 U
0.341 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI01013008  
11/5/2004      

8-10 ft

SBRI01014001  
11/8/2004      

1-3 ft

SBRI01014008  
11/9/2004      

8-10 ft

SBRI01015001  
11/17/2004     

1-3 ft

SBRI01015008  
11/17/2004     

8-10 ft

SBRI01015008
DUP          

11/17/2004     
8-10 ft

SBRI01016001  
11/11/2004     

1-3 ft

SBRI01016008  
11/11/2004     

8-12 ft

SBRI01017001  
11/11/2004     

1-3 ft
0.103 J
0.341 U
0.341 U

0.0341 U
0.0341 U
0.341 U
0.341 U
0.341 U
0.341 U
0.341 U
0.341 U

0.0341 U
0.0341 U
0.341 U
0.341 U
0.341 U
0.341 U

0.0341 U
0.341 U

0.0341 U
0.341 U
0.341 U
0.341 U

0.0341 U
0.341 U

0.0341 U

0.017 U
0.017 U
0.017 U

0.0017 U
0.0017 U
0.0017 U
0.0017 U

0.000852 U
0.0017 U
0.0017 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 0-8 Page 13 of 120



Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI01013008  
11/5/2004      

8-10 ft

SBRI01014001  
11/8/2004      

1-3 ft

SBRI01014008  
11/9/2004      

8-10 ft

SBRI01015001  
11/17/2004     

1-3 ft

SBRI01015008  
11/17/2004     

8-10 ft

SBRI01015008
DUP          

11/17/2004     
8-10 ft

SBRI01016001  
11/11/2004     

1-3 ft

SBRI01016008  
11/11/2004     

8-12 ft

SBRI01017001  
11/11/2004     

1-3 ft
0.0017 U
0.017 U

0.0017 U
0.017 U
0.017 U

0.0017 U

0.00341 R
0.00341 U
0.00341 U
0.00341 R
0.00341 R
0.00341 U
0.00341 U

14100 12700 13900 8570 J 15300 J 5680 J 4880 J 8360 
0.086 UJ 0.023 UJ 0.0224 UJ 0.0229 UJ 0.0223 UJ 0.0227 UJ 0.026 UJ 0.089 UJ

24.2 J 4.4 6.7 3.4 J 6.7 J 4.7 J 3 J 53.6 
49.6 54 76.9 19.8 J 61 J 28.1 J 23.1 J 60.6 
0.47 0.4 0.4 0.28 J 0.62 J 0.18 J 0.19 J 0.37 
0.17 0.094 0.099 0.056 0.13 0.052 0.055 0.16 
1760 1680 1590 444 J 4240 J 723 J 861 J 20900 J

40 18.1 J 29.2 J 10.1 J 27.5 J 11.9 J 12 J 16.8 J
7.6 6 J 7.7 J 3.4 J 10.5 J 2.2 J 2.9 J 4.2 

21.3 U 12.8 UJ 18.6 UJ 10 U 12.2 U 7.8 U 6.6 U 17.4 U
15700 12600 16500 6400 17500 8350 7120 11200 

8.9 5.9 J 6.6 J 3.8 7.6 3.3 2.8 11.4 
7090 4480 6180 1910 5310 2330 2150 3210 
241 177 J 222 72.6 191 85.6 86 131 

0.0037 0.0099 0.0025 0.0065 0.0024 J 0.00184 U 0.00177 U 0.012 
0.5 0.67 J 0.68 0.26 U 1.7 0.71 0.46 0.74 J

29.8 J 13.9 J 18.1 J 8.1 21.4 J 5.2 J 7.1 J 11.7 J
2800 3280 4080 1080 3480 1660 1550 1670 J

0.75 U 1.4 U 0.7 U 1.3 U 0.99 U 0.309 U 0.302 U 0.63 U
0.044 U 0.036 U 0.019 U 0.019 U 0.022 U 0.014 U 0.021 U 0.041 U

209 167 J 191 J 51.2 UJ 586 J 75.5 UJ 92.8 UJ 101 U
0.2 0.2 J 0.34 0.086 U 0.25 0.14 U 0.11 U 0.12 UJ

6.9 J 4.3 J 7.8 J 3.9 5.8 8.6 4.2 5.9 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI01013008  
11/5/2004      

8-10 ft

SBRI01014001  
11/8/2004      

1-3 ft

SBRI01014008  
11/9/2004      

8-10 ft

SBRI01015001  
11/17/2004     

1-3 ft

SBRI01015008  
11/17/2004     

8-10 ft

SBRI01015008
DUP          

11/17/2004     
8-10 ft

SBRI01016001  
11/11/2004     

1-3 ft

SBRI01016008  
11/11/2004     

8-12 ft

SBRI01017001  
11/11/2004     

1-3 ft
789 670 899 323 J 979 J 439 J 379 J 452 

0.34 0.067 UJ 0.061 UJ 0.15 UJ 0.14 U 0.1 U 0.087 U 0.21 J
7.7 2.2 2.3 2.7 J 2.8 1.8 1.3 7.4 

27.7 24.3 28.8 10.7 J 28 J 13.9 J 11.4 J 19.2 J
34.6 29.5 39.9 U 14 UJ 34.6 J 15.2 U 14 U 25.9 J
6.6 2 J 2.3 J 1.5 J 3.6 J 1.5 J 1.8 J 5.6 

1.3 J 1.01 UJ 0.973 UJ 1.03 U 0.911 U 1.02 0.897 U 1.76 J
6.38157895 1.937046 2.58933195 5.61432059 4.44126074 3.04726368 2.25919286 8.41300191 

17.6 U 17.3 U
8.29 U 8.15 U
6.22 U 6.11 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI01017008  
11/11/2004     

8-12 ft

SBRI01018001  
11/11/2004     

1-3 ft

SBRI01018008  
11/11/2004     

8-12 ft

SBRI01019001  
11/11/2004     

1-3 ft

SBRI01019008  
11/11/2004     

8-12 ft

SBRI01020001  
11/17/2004     

1-3 ft

SBRI01020008  
11/17/2004     

8-12 ft

SBRI01021001  
11/17/2004     

1-3 ft

SBRI01021008  
11/17/2004     

8-12 ft

0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00524 U 0.00476 U 0.00524 UJ 0.00503 U 0.0059 U
0.00524 U 0.00476 U 0.00524 UJ 0.00503 U 0.00587 U
0.00524 U 0.00476 U 0.00524 U 0.00503 U 0.00587 U
0.00524 U 0.00476 U 0.00524 U 0.00503 U 0.00587 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00524 U 0.00476 U 0.00524 UJ 0.00503 U 0.00587 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U

0.00105 UJ 0.000952 UJ 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 UJ 0.00117 UJ
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00524 U 0.00476 U 0.00524 U 0.00503 U 0.00587 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 UJ 0.00101 U 0.003 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI01017008  
11/11/2004     

8-12 ft

SBRI01018001  
11/11/2004     

1-3 ft

SBRI01018008  
11/11/2004     

8-12 ft

SBRI01019001  
11/11/2004     

1-3 ft

SBRI01019008  
11/11/2004     

8-12 ft

SBRI01020001  
11/17/2004     

1-3 ft

SBRI01020008  
11/17/2004     

8-12 ft

SBRI01021001  
11/17/2004     

1-3 ft

SBRI01021008  
11/17/2004     

8-12 ft
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.0023 
0.00105 U 0.000952 U 0.00105 UJ 0.00101 U 0.00117 U

0.00524 UJ 0.00476 UJ 0.00524 U 0.00503 U 0.00587 U
0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U
0.0021 U 0.0019 U 0.0021 U 0.00201 U 0.00235 U

0.00105 U 0.000952 U 0.00105 U 0.00101 U 0.00117 U

0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.685 U 0.74 U 0.698 U 0.684 U 0.704 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0189 J
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0352 U
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0297 J
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0876 
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.103 
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0969 
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0424 
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0381 
0.685 UJ 0.74 UJ 0.698 U 0.684 U 0.704 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI01017008  
11/11/2004     

8-12 ft

SBRI01018001  
11/11/2004     

1-3 ft

SBRI01018008  
11/11/2004     

8-12 ft

SBRI01019001  
11/11/2004     

1-3 ft

SBRI01019008  
11/11/2004     

8-12 ft

SBRI01020001  
11/17/2004     

1-3 ft

SBRI01020008  
11/17/2004     

8-12 ft

SBRI01021001  
11/17/2004     

1-3 ft

SBRI01021008  
11/17/2004     

8-12 ft
0.0383 0.185 U 0.0394 J 0.083 J 0.154 J

0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.0176 J

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0797 
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.153 J 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.2 
0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0156 J
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0502 
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.0352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.145 
0.342 U 0.37 U 0.349 U 0.342 U 0.352 U

0.0342 U 0.037 U 0.0349 U 0.0342 U 0.149 

0.0171 U 0.0185 U 0.0175 U 0.0171 U 0.0176 U
0.0171 U 0.0185 U 0.0174 U 0.0171 U 0.0176 U
0.0171 U 0.0185 U 0.0175 U 0.061 0.0176 U

0.00171 U 0.00185 U 0.00175 U 0.14 0.00176 U
0.00171 U 0.00185 U 0.00175 U 0.108 0.0117 
0.00171 U 0.00185 U 0.00175 U 0.149 0.019 
0.00171 U 0.00185 U 0.00175 U 0.0705 J 0.01 

0.000856 U 0.000925 U 0.000873 U 0.0622 0.00088 U
0.00171 U 0.00185 U 0.00175 U 0.1 0.00176 U
0.00171 U 0.00185 U 0.00175 U 0.00171 U 0.00176 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI01017008  
11/11/2004     

8-12 ft

SBRI01018001  
11/11/2004     

1-3 ft

SBRI01018008  
11/11/2004     

8-12 ft

SBRI01019001  
11/11/2004     

1-3 ft

SBRI01019008  
11/11/2004     

8-12 ft

SBRI01020001  
11/17/2004     

1-3 ft

SBRI01020008  
11/17/2004     

8-12 ft

SBRI01021001  
11/17/2004     

1-3 ft

SBRI01021008  
11/17/2004     

8-12 ft
0.00171 U 0.00185 U 0.00175 U 0.282 0.0226 
0.0171 U 0.0185 U 0.0175 U 0.0481 U 0.0176 U

0.00171 U 0.00185 U 0.00175 U 0.00171 U 0.00176 U
0.0171 U 0.0185 U 0.0175 U 0.0171 U 0.0176 U
0.0171 U 0.0185 U 0.0175 U 0.272 0.0176 U

0.00171 U 0.00185 U 0.00175 U 0.237 0.0284 

0.00342 R 0.0037 R 0.00349 UJ 0.00342 U 0.00352 U
0.00342 R 0.0037 U 0.00349 U 0.00342 U 0.00352 U
0.00342 R 0.0037 R 0.00349 U 0.00342 U 0.00352 U
0.00342 U 0.0037 U 0.00349 R 0.00342 U 0.00352 U
0.00342 U 0.0037 U 0.00349 U 0.00342 U 0.00352 U

0.0022 J 0.0037 R 0.0012 J 0.0068 0.106 
0.00342 R 0.0037 U 0.00349 U 0.0038 0.0193 

11600 7910 7290 10000 J 9640 J 9930 7990 J 10300 J 11300 J
0.028 UJ 0.059 UJ 0.0239 UJ 0.057 UJ 0.0226 UJ 0.06 U 0.03 UJ 0.054 UJ 0.058 UJ

4.5 4.2 6.5 3.8 J 3.1 J 5.8 4.9 J 8.1 J 5.5 J
37.9 65.5 39.1 69.3 J 95.2 J 31.6 31.6 J 26.2 J 23.5 J
0.27 0.21 0.28 0.35 J 0.21 J 1.4 0.33 J 1.3 J 2 J
0.11 0.062 0.1 0.1 0.057 0.14 0.072 0.19 0.21 

3240 J 1050 J 2020 J 1140 J 726 J 2190 731 J 1470 J 2690 J
42 J 17.5 J 16.7 J 20.4 J 20.8 J 17.9 13.4 J 17.8 J 13.9 J

5 3.2 3.4 3.9 J 4.1 J 3.6 2.9 J 4.9 J 3.1 J
17.9 U 12 U 10.2 U 33.2 16.4 U 28.1 U 8.2 U 15.9 U 11.8 U
15000 14600 10900 15200 19500 10400 9710 13100 12100 

6.8 4 3.7 9.1 4.8 25.7 7.9 10.8 15.5 
5450 3690 2910 4370 4750 2500 2550 3770 2560 
163 125 128 158 146 120 86.5 166 144 

0.00188 U 0.0025 0.00203 U 0.012 J 0.00193 U 0.2 0.011 0.04 0.23 
3.1 J 0.69 J 0.52 J 1.6 1.5 3.7 0.74 0.95 2.1 

18.8 J 7 J 8.4 J 10.1 J 7.3 J 20 7.3 13.4 10 
1750 J 3750 J 1970 J 3640 5290 815 1270 1480 680 
0.75 U 0.59 U 0.46 U 0.69 U 0.65 U 1.7 U 1 U 0.99 U 0.93 U

0.028 U 0.026 U 0.049 U 0.041 U 0.032 U 0.091 U 0.021 U 0.047 U 0.055 U
432 98.4 U 143 101 UJ 121 J 45.3 U 68.3 UJ 48.4 UJ 48 UJ

0.12 UJ 0.21 J 0.14 UJ 0.23 0.31 0.1 U 0.11 U 0.14 U 0.11 U
5.5 J 4.6 J 9.4 J 6 5.2 5 4.1 5.9 4.1 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI01017008  
11/11/2004     

8-12 ft

SBRI01018001  
11/11/2004     

1-3 ft

SBRI01018008  
11/11/2004     

8-12 ft

SBRI01019001  
11/11/2004     

1-3 ft

SBRI01019008  
11/11/2004     

8-12 ft

SBRI01020001  
11/17/2004     

1-3 ft

SBRI01020008  
11/17/2004     

8-12 ft

SBRI01021001  
11/17/2004     

1-3 ft

SBRI01021008  
11/17/2004     

8-12 ft
331 647 522 877 J 1080 J 440 419 J 439 J 516 J

0.088 UJ 0.066 UJ 0.14 J 0.34 0.064 U 3.8 0.17 UJ 1.2 UJ 243 
1.6 2.8 2.2 91.4 1.5 17 1.7 J 9.8 J 6.7 J

24 J 25.8 J 19.1 J 29.8 J 34.6 J 17.8 14.8 J 16.8 J 17.2 J
24.2 J 20.8 U 18.6 U 27.7 J 29.4 J 25.9 U 20.1 UJ 65 J 22.4 UJ

3.1 1.8 3.6 2.6 J 1.6 J 3.1 1.9 J 6.2 J 8.7 J

1.07 J 1.36 J 1.42 J 1.04 J 1.26 J 3.43 1.13 2.13 1.67 
3.4550021 4.84988453 9.91150442 4.68859342 4.54042082 11.1538462 3.5173214 8.31234257 5.39465934 

17.5 U 18.8 U 17.7 U 17.5 U 18 U
8.24 UJ 8.85 UJ 8.32 U 3.88 J 8.45 U
6.18 UJ 6.64 UJ 6.24 U 6.19 U 6.34 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI01022001  
11/11/2004     

1-3 ft

SBRI01022008  
11/11/2004     

8-12 ft

SBRI02003008  
10/18/2005     

8-10 ft

SBRI02004008  
10/18/2005     

8-10 ft

SBRI02007008  
10/17/2005     

8-10 ft

SBRI02008008  
10/17/2005     

8-10 ft

TSRI02B01008 
12/14/2004     

8-8.5 ft

TSRI02S01002 
12/14/2004     

2-6 ft

TSRI02S02002 
12/14/2004     

2-6 ft

0.00109 U 0.00096 U 0.0011 U 0.0024 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.001 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U

0.00543 UJ 0.0048 U 0.0054 U 0.0046 U 0.0049 U 0.00508 U 0.00519 U 0.00737 U
0.00543 UJ 0.0048 U 0.0054 U 0.0046 U 0.0049 U 0.00508 U 0.00519 U 0.00737 U
0.00543 U 0.0048 U 0.0054 U 0.0046 U 0.0049 U 0.00508 U 0.00519 U 0.00737 U
0.00543 U 0.0048 U 0.0054 U 0.0197 U 0.0049 U 0.0099 0.00519 U 0.00737 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 UJ 0.0011 UJ 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U

0.00543 UJ 0.0048 U 0.0054 U 0.0046 U 0.0049 U 0.00508 U 0.00519 U 0.00737 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 UJ 0.00147 UJ
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 UJ 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00543 U 0.0048 U 0.0054 U 0.0046 U 0.0049 U 0.00508 U 0.00519 U 0.00737 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U

0.0076 J 0.00096 U 0.0214 0.00093 U 0.00097 U 0.344 J 0.0019 0.0037 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI01022001  
11/11/2004     

1-3 ft

SBRI01022008  
11/11/2004     

8-12 ft

SBRI02003008  
10/18/2005     

8-10 ft

SBRI02004008  
10/18/2005     

8-10 ft

SBRI02007008  
10/17/2005     

8-10 ft

SBRI02008008  
10/17/2005     

8-10 ft

TSRI02B01008 
12/14/2004     

8-8.5 ft

TSRI02S01002 
12/14/2004     

2-6 ft

TSRI02S02002 
12/14/2004     

2-6 ft
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00087 J 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00109 U 0.00096 U 0.00043 J 0.00093 U 0.00097 U 0.857 J 0.0012 0.003 

0.00109 UJ 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00543 U 0.0048 U 0.0054 U 0.0046 U 0.0049 U 0.00508 U 0.00519 U 0.00737 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U
0.00217 U 0.0019 U 0.0021 U 0.0018 U 0.0019 U 0.00203 U 0.00208 U 0.00295 U
0.00109 U 0.00096 U 0.0011 U 0.00093 U 0.00097 U 0.00102 U 0.00104 U 0.00147 U

0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.35 UJ 0.372 UJ 0.34 UJ 0.344 UJ 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.738 U 0.745 U 0.72 U 0.747 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.738 U 0.745 U 0.72 U 0.747 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI01022001  
11/11/2004     

1-3 ft

SBRI01022008  
11/11/2004     

8-12 ft

SBRI02003008  
10/18/2005     

8-10 ft

SBRI02004008  
10/18/2005     

8-10 ft

SBRI02007008  
10/17/2005     

8-10 ft

SBRI02008008  
10/17/2005     

8-10 ft

TSRI02B01008 
12/14/2004     

8-8.5 ft

TSRI02S01002 
12/14/2004     

2-6 ft

TSRI02S02002 
12/14/2004     

2-6 ft
0.184 U 0.186 U 0.0377 J 0.0367 J
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U
0.369 U 0.372 U 0.36 U 0.373 U

0.0369 U 0.0372 U 0.036 U 0.0373 U

0.0184 U 0.0186 U 0.018 U 0.0187 U
0.0184 U 0.0186 U 0.018 U 0.0187 U
0.0184 U 0.0186 U 0.018 U 0.0187 U

0.00184 U 0.00186 U 0.0018 U 0.00187 U
0.00184 U 0.00186 U 0.0018 U 0.00187 U
0.00184 U 0.00186 U 0.0018 U 0.00187 U
0.00184 U 0.00186 UJ 0.0018 UJ 0.00187 UJ

0.000922 U 0.000931 U 0.0009 U 0.000934 U
0.00184 U 0.00186 U 0.0018 U 0.00187 U
0.00184 U 0.00186 UJ 0.0018 UJ 0.00187 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI01022001  
11/11/2004     

1-3 ft

SBRI01022008  
11/11/2004     

8-12 ft

SBRI02003008  
10/18/2005     

8-10 ft

SBRI02004008  
10/18/2005     

8-10 ft

SBRI02007008  
10/17/2005     

8-10 ft

SBRI02008008  
10/17/2005     

8-10 ft

TSRI02B01008 
12/14/2004     

8-8.5 ft

TSRI02S01002 
12/14/2004     

2-6 ft

TSRI02S02002 
12/14/2004     

2-6 ft
0.00622 U 0.00582 U 0.0018 U 0.00655 
0.0184 U 0.0186 U 0.018 U 0.0187 U

0.00184 U 0.00186 UJ 0.0018 UJ 0.00187 UJ
0.0184 U 0.0186 U 0.018 U 0.0187 U
0.0184 U 0.00321 J 0.018 U 0.00344 J

0.00972 U 0.00569 0.0018 U 0.00569 

0.00369 R 0.0035 U 0.0037 U 0.034 U 0.0034 U 0.0186 U 0.0036 U 0.0373 U
0.00369 R 0.0035 U 0.0037 U 0.034 U 0.0034 U 0.0186 U 0.0036 U 0.0373 U
0.00369 R 0.0035 U 0.0037 U 0.034 U 0.0034 U 0.0186 U 0.0036 U 0.0373 U
0.00369 R 0.0035 U 0.0037 U 0.034 U 0.0034 U 0.0186 U 0.0036 U 0.0373 U
0.00369 R 0.0035 U 0.0037 U 0.034 U 0.0034 U 0.0186 U 0.0036 U 0.0373 U

0.002 J 0.108 0.003 J 0.45 0.0682 0.165 0.0024 J 0.625 
0.00369 R 0.0137 J 0.0037 U 0.0559 J 0.0096 0.0149 J 0.0036 U 0.0373 U

9710 J 8260 J 6540 J 12700 J 5880 J 4670 J 9000 7100 8080 
0.069 UJ 0.039 UJ 0.14 UJ 0.04 UJ 0.034 UJ 0.0206 UJ 0.0243 UJ 0.0233 UJ 0.03 UJ

12.3 J 5.2 J 6.7 J 4.7 J 3.7 J 3.1 J 7.1 J 6.7 J 6.8 J
38.1 J 17 J 25.2 J 35.5 J 19.3 J 18.8 J 30 J 25.4 J 23.1 J
0.41 J 0.31 J 0.24 J 0.39 J 0.22 J 0.23 J 0.7 0.25 0.37 

0.12 0.053 0.12  0.13  0.11  0.074  0.14 0.094 0.1 
1520 J 569 J 805 J 678 J 609 J 704 J 810 J 520 J 601 J
25.5 J 11.6 J 19.3 J 14.7 J 13.1 J 9.1 J 17.9 J 12.7 J 13.4 J
5.4 J 2.7 J 6.5 3.6 2.8 1.9 4.8 J 4.1 J 4.5 J

20.3 U 5.6 U 15.4  6.2 U 12.2 U 11.4 U 27.8 J 7.6 J 20.7 J
12000 7940 11500 J 11100 J 6620 J 5340 J 12200 11300 10300 

6.5 6.4 6.2 J 6.6 J 3.9 J 2.2 J 6.7 J 4 J 6.8 J
4430 1920 3170  2370  2110  1620  2790 J 2640 J 2400 J
156 88.2 185 J 170 J 81.8 J 67.3 J 271 J 135 J 122 J

0.0051 J 0.021 J 0.0029  0.02 0.0055  0.00201 U 0.02 0.0028 0.012 
0.49 0.55 0.79 0.91 0.79 0.32 U 3.5 J 0.28 J 0.41 J
20 J 7.5 J 12.2 J 8.8 J 8 J 4.6 J 11.3 J 8.9 J 11.3 J

1760 618 1300  1060  1070  1250  1500 J 1490 J 1250 J
0.82 U 0.83 U 0.187 UJ 0.201 UJ 0.54 J 0.186 UJ 1 1.6 1.5 

0.053 U 0.02 U 0.032 U 0.031 U 0.024 U 0.014 U 0.042 0.017 0.026 
125 J 50.1 UJ 115 49.4  106 116 52.9 51.9 44 

0.14 U 0.085 U 0.13 U 0.12 U 0.099 U 0.096 U 1.5 0.11 0.12 
5.8 4.8 4.3 5.5 5.2 2.8 6.6 J 5.6 J 7.8 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI01022001  
11/11/2004     

1-3 ft

SBRI01022008  
11/11/2004     

8-12 ft

SBRI02003008  
10/18/2005     

8-10 ft

SBRI02004008  
10/18/2005     

8-10 ft

SBRI02007008  
10/17/2005     

8-10 ft

SBRI02008008  
10/17/2005     

8-10 ft

TSRI02B01008 
12/14/2004     

8-8.5 ft

TSRI02S01002 
12/14/2004     

2-6 ft

TSRI02S02002 
12/14/2004     

2-6 ft
508 J 408 J 318 552 377 309 439 J 362 J 404 J

0.21 U 0.15 U 0.14 UJ 0.14 UJ 0.13 UJ 0.12 UJ 9.3 0.18 U 0.24 U
5.9 3.4 3.8 J 1.5 J 2.5 J 2 J 17.9 J 1.4 J 11.5 J

19.6 J 12.5 J 13.6 18 10.6 9.2 17.1 J 14.1 J 14.2 J
27.9 J 14.8 U 18.9  20.8  13  9.2  25.3 18.2 29.7 

4 J 1.4 J 1.9 J 1.9 J 1.4 J 1.2 J 3.8 J 2.9 J 3 J

0.976 U 1.07 U
5.56792873 10.4366521 10.4683196 7.36253495 10.7505071 

19 U 18.8 U 17.7 U 18.5 U
8.92 U 178 8.33 U 8.71 U
6.69 U 3.88 J 6.25 U 6.53 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

TSRI02S03002 
12/14/2004     

2-6 ft

TSRI02S03002
DUP          

12/14/2004     
2-6 ft

TSRI02S05008 
12/16/2004     

8-9 ft

TSRI02S06008 
12/16/2004     

8-9 ft

SBRI03003006  
5/4/2005       

6-8 ft

SBRI03004004  
5/4/2005       

4-6 ft

SBRI03004004
DUP          

5/4/2005       
4-6 ft

SBRI03005004  
5/4/2005       

4-6 ft

SBRI03005008  
5/4/2005       
8-10 ft

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.0012 J 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.00097 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

0.00051 J 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

0.00043 J 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.004 J 0.00556 U 0.00547 U 0.00486 U 0.00487 U 0.0047 U 0.00436 U

0.00466 U 0.00556 U 0.00547 U 0.00486 U 0.00487 U 0.0047 U 0.00436 U
0.00466 U 0.00556 U 0.00547 U 0.00486 U 0.00487 U 0.0047 U 0.00436 U

0.0156 J 0.00556 U 0.0177 0.00486 U 0.00487 U 0.0047 U 0.00436 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.00466 U 0.00556 U 0.00547 U 0.00486 U 0.00487 U 0.0047 U 0.00436 U

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

0.000931 UJ 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 UJ 0.00109 UJ 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.00466 U 0.00556 U 0.00547 U 0.00486 U 0.00487 U 0.0047 U 0.00436 U

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

3.57 J 0.00054 J 0.0011 0.000972 U 0.000975 U 0.000939 U 0.000871 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

TSRI02S03002 
12/14/2004     

2-6 ft

TSRI02S03002
DUP          

12/14/2004     
2-6 ft

TSRI02S05008 
12/16/2004     

8-9 ft

TSRI02S06008 
12/16/2004     

8-9 ft

SBRI03003006  
5/4/2005       

6-8 ft

SBRI03004004  
5/4/2005       

4-6 ft

SBRI03004004
DUP          

5/4/2005       
4-6 ft

SBRI03005004  
5/4/2005       

4-6 ft

SBRI03005008  
5/4/2005       
8-10 ft

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

2.82 J 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.00466 U 0.00556 U 0.00547 U 0.00486 U 0.00487 U 0.0047 U 0.00436 U

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U
0.00186 U 0.00223 U 0.00219 U 0.00194 U 0.00195 U 0.00188 U 0.00174 U

0.000931 U 0.00111 U 0.00109 U 0.000972 U 0.000975 U 0.000939 U 0.000871 U

0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.422 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 UJ 0.357 U 0.377 U
0.728 U 0.757 U 0.715 U 0.7 U 0.702 U 0.714 U 0.755 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U

0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.075 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.728 U 0.757 U 0.715 U 0.7 U 0.702 U 0.714 U 0.755 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

TSRI02S03002 
12/14/2004     

2-6 ft

TSRI02S03002
DUP          

12/14/2004     
2-6 ft

TSRI02S05008 
12/16/2004     

8-9 ft

TSRI02S06008 
12/16/2004     

8-9 ft

SBRI03003006  
5/4/2005       

6-8 ft

SBRI03004004  
5/4/2005       

4-6 ft

SBRI03004004
DUP          

5/4/2005       
4-6 ft

SBRI03005004  
5/4/2005       

4-6 ft

SBRI03005008  
5/4/2005       
8-10 ft

0.182 U 0.189 U 0.179 U 0.35 U 0.123 J 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.0674 0.035 U 0.0467 J 0.0357 U 0.0377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.35 U 0.351 U 0.357 U 0.377 U
0.0364 U 0.0378 U 0.0358 U 0.035 U 0.0351 U 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.04 0.035 U 0.0248 J 0.0357 U 0.0377 U
0.364 U 0.378 U 0.358 U 0.35 U 0.351 U 0.357 U 0.377 U

0.0364 U 0.0378 U 0.0694 0.035 U 0.0368 J 0.0357 U 0.0377 U

0.0182 U 0.0189 U 0.0715 U 0.0175 U 0.0175 U 0.0357 U 0.0566 U
0.0182 U 0.0189 U 0.0307 J 0.0175 U 0.0175 U 0.0357 U 0.0566 U
0.0182 U 0.0189 U 0.0348 J 0.0175 U 0.0175 U 0.0357 U 0.0566 U

0.00182 U 0.00189 U 0.34 0.00175 U 0.00175 U 0.00357 U 0.00566 U
0.00182 U 0.00189 U 0.268 0.00175 U 0.00175 U 0.00357 U 0.00566 U
0.00182 U 0.00189 U 0.363 0.00175 U 0.00175 U 0.00357 U 0.00566 U

0.00182 UJ 0.00189 UJ 0.00715 UJ 0.00175 U 0.00175 U 0.00357 U 0.00566 U
0.00091 U 0.000946 U 0.232 0.000875 U 0.000875 U 0.00178 U 0.00283 U
0.00182 U 0.00189 U 0.314 0.00175 U 0.00175 U 0.00357 U 0.00566 U

0.00182 UJ 0.00189 UJ 0.00715 UJ 0.00175 U 0.00175 U 0.00357 U 0.00566 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

TSRI02S03002 
12/14/2004     

2-6 ft

TSRI02S03002
DUP          

12/14/2004     
2-6 ft

TSRI02S05008 
12/16/2004     

8-9 ft

TSRI02S06008 
12/16/2004     

8-9 ft

SBRI03003006  
5/4/2005       

6-8 ft

SBRI03004004  
5/4/2005       

4-6 ft

SBRI03004004
DUP          

5/4/2005       
4-6 ft

SBRI03005004  
5/4/2005       

4-6 ft

SBRI03005008  
5/4/2005       
8-10 ft

0.00182 U 0.00189 U 1.17 0.00175 U 0.00175 U 0.00357 U 0.00566 U
0.0182 U 0.0189 U 0.119 J 0.0175 U 0.0175 U 0.0357 U 0.0566 U

0.00182 UJ 0.00189 UJ 0.00715 UJ 0.00175 U 0.00175 U 0.00357 U 0.00566 U
0.0182 U 0.0189 U 0.0715 U 0.0175 U 0.0175 U 0.0357 U 0.0566 U
0.0182 U 0.0189 U 1.33 0.0175 U 0.0175 U 0.0357 U 0.0566 U

0.00182 U 0.00189 U 0.906 0.00175 U 0.000702 J 0.00357 U 0.00566 U

0.00364 UJ 0.00378 U 0.358 U 0.0035 U 0.00351 U 0.00357 U 0.00377 U
0.00364 UJ 0.00378 U 0.358 U 0.0035 U 0.00351 U 0.00357 U 0.00377 U
0.00364 UJ 0.00378 U 0.358 U 0.0035 U 0.00351 U 0.00357 U 0.00377 U
0.00364 UJ 0.00378 U 0.358 U 0.0035 U 0.00351 U 0.00357 U 0.00377 U
0.00364 UJ 0.00378 U 0.358 U 0.0035 U 0.00351 U 0.00357 U 0.00377 U
0.00364 UJ 0.0062 9.83 0.0054 0.0653 0.00357 U 0.00377 U
0.00364 UJ 0.00378 U 1.39 0.0029 J 0.0138 0.00357 U 0.00377 U

9950 12300 9730 5110 6890 7500 5910 
0.0237 UJ 0.032 UJ 0.18 UJ 0.0207 UJ 0.021 UJ 0.0214 UJ 0.0225 UJ

5.5 J 6.9 J 8.6 J 4.2 4.6 6.3 4.5 
53.2 J 21.7 J 48.9 J 13.5 22.6 18.2 24.7 

0.32 0.49 0.73 4 0.39 0.3 0.25 
0.073 0.11 0.13 0.044 0.08 0.04 0.046 

631 J 607 J 517 J 582 J 352 J 465 J 892 J
21 J 20.7 J 18.9 J 10.5 11.2 12.2 10.7 

7.1 J 5 J 7.9 J 2.1 2.6 4.1 2.6 
9.6 J 12.1 J 123 J 36.4 J 8.1 U 8.4 U 7.7 U

12900 13500 14400 4620 J 6310 J 8230 J 6120 J
4.2 J 6.5 J 19.2 J 3 J 3.9 J 4.3 J 3.1 J

4440 J 3650 J 3640 J 1570 1920 2040 1870 
210 J 153 J 224 J 59.7 J 65.7 J 78.3 J 81.5 J
0.051 0.0088 0.027 0.16 0.012 0.012 0.00177 U

0.34 J 0.52 J 0.47 J 0.84 0.42 0.36 0.38 
16 J 11.8 J 16.9 J 7.5 6.7 10.3 7 

3190 J 1130 J 2980 J 819 968 957 1480 
1 1.3 1.1 0.34 U 0.41 U 0.69 U 0.36 U

0.016 0.034 0.12 1  0.049 U 0.014 U 0.021 U
54.9 70.4 42 60.1 68.3 59.9 87 
0.15 0.13 0.18 0.072 U 0.088 U 0.083 U 0.11 U

6.7 J 7.3 J 4.8 J 4.6 4.6 5.9 6.4 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

TSRI02S03002 
12/14/2004     

2-6 ft

TSRI02S03002
DUP          

12/14/2004     
2-6 ft

TSRI02S05008 
12/16/2004     

8-9 ft

TSRI02S06008 
12/16/2004     

8-9 ft

SBRI03003006  
5/4/2005       

6-8 ft

SBRI03004004  
5/4/2005       

4-6 ft

SBRI03004004
DUP          

5/4/2005       
4-6 ft

SBRI03005004  
5/4/2005       

4-6 ft

SBRI03005008  
5/4/2005       
8-10 ft

560 J 515 J 579 J 299 417 415 416 
0.2 U 0.26 U 0.31 U 0.88 J 0.21 J 0.17 UJ 0.1 UJ

2.3 J 49.4 J 18.4 J 1.5 2 1.3 1.8 
20.7 J 20.3 J 24.6 J 8.5 12.1 12 11.4 

31.9 23.9 39.9 10.4 13.9 14.4 13.2 
2.2 J 3.8 J 3.3 J 1.6 U 2.4 J 2 J 2 J

9.23412506 11.8860511 8.78262954 4.63 5.22 6.6 11.6 

38.5 18.3 U 6.59 J
3150 J 8.6 U 6.27 J

14.8 J 3.17 J 6.51 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI03006004  
5/3/2005       

4-6 ft

SBRI03006008  
5/3/2005       
8-10 ft

SBRI03007004  
5/3/2005       

4-6 ft

SBRI03007008  
5/3/2005       

8-10

SBRI03008004  
5/3/2005       

4-6

SBRI03008008  
5/3/2005       
8-10 ft

SBRI03009004  
5/2/2005       

4-6 ft

SBRI03010004  
5/2/2005       

4-6 ft

SBRI03010008R 
11/2/2005       

8-12 ft

0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ

0.0048 U 0.00485 U 0.00559 U 0.00441 U 0.0049 U 0.00464 U 0.00516 U 0.0102 U 0.0088 
0.0048 U 0.00485 U 0.00559 U 0.00441 U 0.0049 U 0.00464 U 0.00516 U 0.0059 U 0.0064 U
0.0048 U 0.00485 U 0.00559 U 0.00441 U 0.0049 U 0.00464 U 0.00516 U 0.0059 U 0.0064 U
0.0048 U 0.00485 U 0.00559 UJ 0.00441 U 0.0049 U 0.00464 U 0.00516 U 0.0545 0.0358 U

0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.00058 J
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U

0.0048 U 0.00485 U 0.00559 U 0.00441 U 0.0049 U 0.00464 U 0.00516 U 0.0019 J 0.0064 UJ
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0141 
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 UJ 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00034 J 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U

0.0048 U 0.00485 U 0.0174 J 0.0026 J 0.0049 U 0.00464 U 0.00516 U 0.0059 U 0.0064 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U

0.0092 0.00097 U 0.0259 J 0.016 0.00054 J 0.00023 J 0.00103 U 0.00118 U 0.0013 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI03006004  
5/3/2005       

4-6 ft

SBRI03006008  
5/3/2005       
8-10 ft

SBRI03007004  
5/3/2005       

4-6 ft

SBRI03007008  
5/3/2005       

8-10

SBRI03008004  
5/3/2005       

4-6

SBRI03008008  
5/3/2005       
8-10 ft

SBRI03009004  
5/2/2005       

4-6 ft

SBRI03010004  
5/2/2005       

4-6 ft

SBRI03010008R 
11/2/2005       

8-12 ft
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0032 
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0024 
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U

0.0047 0.00097 U 0.00048 J 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U
0.000959 U 0.00097 U 0.00112 UJ 0.000882 U 0.000979 U 0.000929 U 0.00103 UJ 0.00118 UJ 0.0013 U

0.0048 U 0.00485 U 0.00559 U 0.00441 U 0.0049 U 0.00464 U 0.00516 U 0.0059 U 0.0064 U
0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0024 
0.00192 U 0.00194 U 0.00224 U 0.00176 U 0.00196 U 0.00186 U 0.00207 U 0.00236 U 0.0026 U

0.000959 U 0.00097 U 0.00112 U 0.000882 U 0.000979 U 0.000929 U 0.00103 U 0.00118 U 0.0013 U

0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.373 U 0.388 U 0.444 U 0.358 U 0.368 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.742 U 0.776 U 0.73 U 0.717 U 0.692 U 0.706 U 0.743 U 0.992 U 0.962 UJ
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.0155 J 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U

0.0375 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.0888 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U

0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 UJ 0.0496 UJ 0.0481 U
0.14 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U

0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U  R  R 0.0481 U
0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.742 U 0.776 U 0.73 U 0.717 U 0.692 U 0.706 U 0.743 U 0.992 U 0.962 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI03006004  
5/3/2005       

4-6 ft

SBRI03006008  
5/3/2005       
8-10 ft

SBRI03007004  
5/3/2005       

4-6 ft

SBRI03007008  
5/3/2005       

8-10

SBRI03008004  
5/3/2005       

4-6

SBRI03008008  
5/3/2005       
8-10 ft

SBRI03009004  
5/2/2005       

4-6 ft

SBRI03010004  
5/2/2005       

4-6 ft

SBRI03010008R 
11/2/2005       

8-12 ft
0.371 U 0.388 U 0.582 0.358 U 0.0796 J 0.353 U 0.231 J 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.0964 0.0388 U 0.0216 J 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U

0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.204 0.0388 U 0.0399 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.0215 J 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.0371 U 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.0191 J 0.0388 U 0.0365 U 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.176 0.0388 U 0.0249 J 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U
0.371 U 0.388 U 0.365 U 0.358 U 0.346 U 0.353 U 0.372 U 0.496 U 0.481 U

0.195 0.0388 U 0.0352 J 0.0358 U 0.0346 U 0.0353 U 0.0372 U 0.0496 U 0.0481 U

0.223 U 0.0194 U 0.0548 U 0.0179 U 0.0173 U 0.0176 U 0.0186 U 0.992 U
0.223 U 0.0194 U 0.624 U 0.0179 U 0.0173 U 0.0176 U 0.0186 U 0.992 U

0.482 0.0194 U 0.0548 U 0.0179 U 0.0173 U 0.0176 U 0.0186 U 0.992 U
0.855 0.00194 U 0.00548 U 0.00179 U 0.00173 U 0.00176 U 0.00228 U 0.0992 U
0.693 0.00194 U 0.0244 U 0.00179 U 0.00173 U 0.00176 U 0.00186 U 0.0992 U
0.641 0.00194 U 0.00548 U 0.00179 U 0.00173 U 0.00176 U 0.00186 U 0.0992 U

0.4 0.00194 U 0.00548 U 0.00179 U 0.00173 U 0.00176 U 0.00186 U 0.0992 U
0.273 J 0.00097 U 0.00274 U 0.000896 U 0.000865 U 0.000882 U 0.00186 U 0.0992 U

0.572 0.00194 U 0.0337 J 0.00179 U 0.00173 U 0.00176 U 0.00186 U 0.0992 U
0.0223 U 0.00194 U 0.00548 U 0.00179 U 0.00173 U 0.00176 U 0.00186 U 0.0992 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI03006004  
5/3/2005       

4-6 ft

SBRI03006008  
5/3/2005       
8-10 ft

SBRI03007004  
5/3/2005       

4-6 ft

SBRI03007008  
5/3/2005       

8-10

SBRI03008004  
5/3/2005       

4-6

SBRI03008008  
5/3/2005       
8-10 ft

SBRI03009004  
5/2/2005       

4-6 ft

SBRI03010004  
5/2/2005       

4-6 ft

SBRI03010008R 
11/2/2005       

8-12 ft
1.68 0.00194 U 0.0457 0.00179 U 0.00173 U 0.00176 U 0.00273 0.0992 U

0.351 J 0.0194 U 0.0548 U 0.0179 U 0.0173 U 0.0176 U 0.0186 U 0.992 U
0.0223 U 0.00194 U 0.00548 U 0.00179 U 0.00173 U 0.00176 U 0.00186 U 0.0992 U
0.223 U 0.0194 U 0.0548 U 0.0179 U 0.0173 U 0.0176 U 0.0186 U 0.992 U

1.88 0.0194 U 0.0507 J 0.0179 U 0.0173 U 0.0176 U 0.0186 U 0.992 U
1.35 0.00194 U 0.0505 0.00179 U 0.00173 U 0.00176 U 0.00246 J 0.111 J

0.185 U 0.00388 U 0.00365 U 0.00358 U 0.00346 U 0.00353 U 0.00372 U 0.0496 U 0.0048 U
0.185 U 0.00388 U 0.00365 U 0.00358 U 0.00346 U 0.00353 U 0.00372 U 0.0496 U 0.0048 U
0.185 U 0.00388 U 0.00365 U 0.00358 U 0.00346 U 0.00353 U 0.00372 U 0.0496 U 0.0048 U
0.185 U 0.00388 U 0.00365 U 0.00358 U 0.00346 U 0.00353 U 0.00372 U 0.0496 U 0.0048 U
0.185 U 0.00388 U 0.00365 U 0.00358 U 0.00346 U 0.00353 U 0.00372 U 0.0496 U 0.0048 U

3.32 0.00077 J 0.0621 0.00358 U 0.00346 U 0.00084 J 0.017 0.526 0.003 J
0.395 0.00388 U 0.0207 0.00358 U 0.00346 U 0.00353 U 0.00372 U 0.0496 U 0.0048 U

8380 8960 9530 13300 5920 5350 7470 10100 6290 
0.071 UJ 0.023 UJ 0.045 UJ 0.033 UJ 0.0207 UJ 0.024 UJ 0.059 UJ 0.21 UJ 0.0285 U

5.2 5.6 5 7.6 4.1 5.1 5.8 J 3.6 J 0.27 
33.1 20.1 23.4 32.7 19.4 18.7 30.8 84.2 9.7 
10.7 0.27 2 0.48 0.25 0.27 2.5 12.4 0.18 
0.55 0.048 1.4 0.4 0.066 0.051 0.28 0.39 0.027 U

2290 J 497 J 570 J 497 J 623 J 795 J 1250 J 1480 J 259 
16.4 14.6 15.4 22.1 9.7 9 14.1 J 31 J 7.9 
3.4 2.4 3.7 5.7 2.5 2.9 3.4 4.6 0.23 

42.5 J 7.3 U 11.9 U 10.1 U 5.2 U 5.7 U 8.5 UJ 84.2 J 2.1 U
8410 J 12700 J 11200 J 12700 J 5780 J 5750 J 8890 J 13700 J 770 
18.3 J 3.9 J 12.2 J 6.5 J 3 J 3.1 J 5.1 J 22.7 J 5.7 
2270 2130 2300 3740 1790 1710 2370 4250 184 

96.6 J 69 J 98.1 J 134 J 64.7 J 72.6 J 113  139  13.6 
0.3 0.0076  0.072 0.0078  0.00169 U 0.00169 U 0.018 J 2.4 J 0.0095 
8.7 0.71 1.5 0.56 0.33 0.26 0.42 16.5 0.28 U
11 6.8 11.3 13.6 6.2 6.7 9.6 J 15.1 J 1 

1080 1140 815 2100 1040 993 1700 4180 505 
5.9 0.67 U 0.58 U 0.42 U 0.41 U 0.79 U 0.62 U 1.2 U 0.33 

0.53 U 0.044 U 0.068 U 0.05 U 0.016 U 0.015 U 0.019 U 3.1 0.017 U
93 59.7 58.7 99.1 69.1 74.4 103 118 166 

0.23  0.091 U 0.11 U 0.21 0.088 U 0.085 U 0.12 U 0.27 U 0.079 U
4.9 4.1 4.9 7.9 5.3 6.9 8.6 6.2 4.1 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI03006004  
5/3/2005       

4-6 ft

SBRI03006008  
5/3/2005       
8-10 ft

SBRI03007004  
5/3/2005       

4-6 ft

SBRI03007008  
5/3/2005       

8-10

SBRI03008004  
5/3/2005       

4-6

SBRI03008008  
5/3/2005       
8-10 ft

SBRI03009004  
5/2/2005       

4-6 ft

SBRI03010004  
5/2/2005       

4-6 ft

SBRI03010008R 
11/2/2005       

8-12 ft
514 458 433 880 377 352 499 1080 443 

3.2 J 0.11 UJ 0.34 J 0.21 J 0.11 UJ 0.11 UJ 0.13 U 3 0.12 U
32.7 1 7.8 1.8 1.4 1.7 2.4 23.8 0.78 J

20 18.6 17.1 23.9 10.7 9.9 14.5 J 64.2 J 5.4 
31.8 13.1 67.9 25.9 11.3 11.2 225 45.7 3 U
5.4 J 2 J 3.9 J 4.3 J 2.4 J 2.3 J 4.1 J 4.9 J 0.94 

10.1 14.1 8.71 7.02 3.65 5.54 10.3 32.8 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI03011006  
5/2/2005       

6-8

SBRI03012004  
5/2/2005       

4-6 ft

SBRI03013004  
5/3/2005       

4-6 ft

SBRI03014004  
5/3/2005       

4-6 ft

SBRI03015004  
5/3/2005       

4-6 ft

SBRI03016004  
5/3/2005       

4-6 ft

SBRI03017008  
10/21/2005     

8-10 ft

SBRI03018008  
10/21/2005     

8-9 ft

SBRI03020008  
11/2/2005      

8-12 ft

0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00504 U 0.00513 U 0.0165 U 0.00478 U 0.00466 U 0.00464 U 0.0049 U 0.0094 U 0.0056 U
0.00504 U 0.00513 U 0.00458 U 0.00478 UJ 0.00466 U 0.00464 U 0.0049 U 0.0073 U 0.0056 U
0.00504 U 0.00513 U 0.00458 U 0.00478 UJ 0.00466 U 0.00464 U 0.0049 U 0.0073 U 0.0056 U
0.00504 U 0.00513 U 0.0726 0.0152 J 0.00466 U 0.00464 U 0.005 U 0.046 U 0.0056 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00504 U 0.00513 U 0.00458 U 0.00478 U 0.00466 U 0.00464 U 0.0049 U 0.0073 U 0.0056 UJ
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.0021 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00504 U 0.00513 U 0.00458 U 0.00478 U 0.00466 U 0.00464 U 0.0049 U 0.0073 U 0.0056 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U

0.0229 0.00103 U 0.000917 U 0.00034 J 0.000932 U 0.00039 J 0.00044 J 0.0014 U 0.00072 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI03011006  
5/2/2005       

6-8

SBRI03012004  
5/2/2005       

4-6 ft

SBRI03013004  
5/3/2005       

4-6 ft

SBRI03014004  
5/3/2005       

4-6 ft

SBRI03015004  
5/3/2005       

4-6 ft

SBRI03016004  
5/3/2005       

4-6 ft

SBRI03017008  
10/21/2005     

8-10 ft

SBRI03018008  
10/21/2005     

8-9 ft

SBRI03020008  
11/2/2005      

8-12 ft
0.00101 U 0.00103 U 0.0028 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00101 U 0.00103 U 0.000917 U 0.00033 J 0.000932 U 0.0115 0.0053 0.0014 U 0.0011 U

0.00101 UJ 0.00103 UJ 0.000917 UJ 0.000956 UJ 0.000932 UJ 0.000929 UJ 0.00098 U 0.0014 U 0.0011 U
0.00504 U 0.00513 U 0.00458 U 0.00478 U 0.00466 U 0.00464 U 0.0049 U 0.0073 U 0.0056 U
0.00101 U 0.00103 U 0.000917 U 0.000956 U 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U
0.00201 U 0.00205 U 0.00183 U 0.00191 UJ 0.00186 U 0.00186 U 0.002 U 0.0029 U 0.0022 U
0.00101 U 0.00103 U 0.000917 U 0.000956 UJ 0.000932 U 0.000929 U 0.00098 U 0.0014 U 0.0011 U

0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.475 U 0.559 U 0.376 U 0.529 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.752 U 0.684 U 0.794 U 0.765 U 0.708 U 0.718 U 0.73 U 0.969 U 0.716 UJ
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0154 J 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0357 J 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U

0.0376 UJ 0.0342 UJ 0.0397 UJ 0.0383 UJ 0.0354 UJ 0.0733 J 0.141 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.125 0.0484 U 0.0358 U

 R  R  R  R  R  R 0.0976 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U
0.752 U 0.684 U 1.02 0.744 J 0.636 J 0.718 U 0.73 U 0.969 U 0.716 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI03011006  
5/2/2005       

6-8

SBRI03012004  
5/2/2005       

4-6 ft

SBRI03013004  
5/3/2005       

4-6 ft

SBRI03014004  
5/3/2005       

4-6 ft

SBRI03015004  
5/3/2005       

4-6 ft

SBRI03016004  
5/3/2005       

4-6 ft

SBRI03017008  
10/21/2005     

8-10 ft

SBRI03018008  
10/21/2005     

8-9 ft

SBRI03020008  
11/2/2005      

8-12 ft
0.376 U 0.342 U 0.397 U 0.0811 J 0.354 U 0.359 U 0.251 J 0.242 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.0184 J 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0933 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0134 J 0.0354 U 0.0359 U 0.214 0.0484 U 0.0358 U
0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0156 J 0.0484 U 0.0358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0485 0.109 0.0484 U 0.0358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.0365 U 0.0484 U 0.0358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U
0.376 U 0.342 U 0.397 U 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0383 U 0.0354 U 0.0359 U 0.16 0.0484 U 0.0358 U
0.376 U 0.342 U 0.137 J 0.383 U 0.354 U 0.359 U 0.365 U 0.484 U 0.358 U

0.0376 U 0.0342 U 0.0397 U 0.0121 J 0.0354 U 0.038 0.175 0.0484 U 0.0358 U

0.0188 U 0.0171 U 0.0199 U 0.0191 U 0.0177 U 0.018 U
0.0188 U 0.0171 U 0.0281 U 0.0406 U 0.0177 U 0.018 U
0.0188 U 0.0171 U 0.0199 U 0.0191 U 0.0177 U 0.018 U

0.00473 U 0.00171 U 0.00199 U 0.00191 U 0.00177 U 0.0018 U
0.00188 U 0.00171 U 0.00685 U 0.00191 U 0.00177 U 0.0018 U
0.00188 U 0.00171 U 0.0124 U 0.00191 U 0.00177 U 0.0018 U
0.00188 U 0.00171 U 0.00199 U 0.00913 0.00177 U 0.0018 U
0.00094 U 0.000855 U 0.00398 U 0.000956 U 0.000885 U 0.000898 U
0.00263 U 0.00171 U 0.00372 0.00686 J 0.00177 U 0.0018 U
0.00188 U 0.00171 U 0.00199 U 0.00191 U 0.00177 U 0.0018 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI03011006  
5/2/2005       

6-8

SBRI03012004  
5/2/2005       

4-6 ft

SBRI03013004  
5/3/2005       

4-6 ft

SBRI03014004  
5/3/2005       

4-6 ft

SBRI03015004  
5/3/2005       

4-6 ft

SBRI03016004  
5/3/2005       

4-6 ft

SBRI03017008  
10/21/2005     

8-10 ft

SBRI03018008  
10/21/2005     

8-9 ft

SBRI03020008  
11/2/2005      

8-12 ft
0.00289 U 0.00171 U 0.00547 U 0.00543 0.00177 U 0.0018 U
0.0188 U 0.0171 U 0.0199 U 0.0191 U 0.0177 U 0.018 U

0.00188 U 0.00171 U 0.00199 U 0.00191 U 0.00177 U 0.0018 U
0.0188 U 0.0171 U 0.0199 U 0.0191 U 0.0177 U 0.018 U
0.0188 U 0.0171 U 0.0199 U 0.0191 U 0.0177 U 0.018 U

0.00511 J 0.00171 U 0.00309 0.00486 0.00177 U 0.0018 U

0.00376 U 0.00342 U 0.00397 U 0.00383 U 0.00354 U 0.00359 U 0.0036 U 0.0052 U 0.0036 U
0.00376 U 0.00342 U 0.00397 U 0.00383 U 0.00354 U 0.00359 U 0.0036 U 0.0052 U 0.0036 U
0.00376 U 0.00342 U 0.00397 U 0.00383 U 0.00354 U 0.00359 U 0.0036 U 0.0052 U 0.0036 U
0.00376 U 0.00342 U 0.00397 U 0.00383 U 0.00354 U 0.00359 U 0.0036 U 0.0052 U 0.0036 U
0.00376 U 0.00342 U 0.00397 U 0.00383 U 0.00354 U 0.00359 U 0.0036 U 0.0052 U 0.0036 U
0.00376 U 0.00342 U 0.00397 U 0.0071 0.0066 0.00359 U 0.0036 U 0.0052 U 0.0036 U
0.00376 U 0.00342 UJ 0.00397 U 0.00383 U 0.00354 U 0.00359 UJ 0.0036 U 0.0052 U 0.0036 U

12400 5380 6510 6690 6000 7570 7040 10100 7390 
0.029 UJ 0.0203 UJ 0.098 UJ 0.25 UJ 0.039 UJ 0.033 UJ 0.061 UJ 0.042 UJ 0.078 U

5.7 J 4.1 J 5.1 J 5.5 J 4.2 J 5.6 J 5.5 J 2.4 J 5.5 
416 24.4 22 19.8 16.9 37.2 24.7 25.9 15.3 

0.43 0.19 2 0.37 0.3 0.28 0.27 0.25 0.3 
0.088 0.05 0.069 0.054 0.076 0.071 0.13 0.11 0.052 
511 J 731 J 691 J 431 J 556 J 1060 J 2360 3680 333 

14.6 J 10.6 J 17.7 J 21.2 J 11.3 J 12.9 J 13.3 J 11.6 J 10.7 
3.1 2.4 2.7 2.4 4.7 5.2 3.8 J 1.7 J 3.7 

7.6 UJ 5.6 UJ 18.5 UJ 34.9 J 7.5 UJ 11 UJ 9.6 UJ 3.6 UJ 7.7 U
8410 J 5950 J 7000 J 8440 J 5920 J 7710 J 8650 7670 6630 

6.4 J 2.9 J 13.2 J 16.8 J 3.4 J 4 J 4.3 6 4.4 
2050 1900 1840 2060 2060 2460 2420 1300 1700 
61.2  71.3  66.4  64.6  124  165  118 J 60.5 J 70.6 

0.037 J 0.0048 J 0.52 J 0.79 J 0.0025 J 0.0022 J 0.0031 UJ 0.062 J 0.0093 
2.7 0.29 9 0.37 0.34 0.4 0.85 0.39 U 0.26 U

9.8 J 6.8 J 8.9 J 10.8 J 9.9 J 13.1 J 10 J 5 J 8.5 
682 1320 1150 866 1150 1730 1180 1060 736 

1.1 U 0.62 U 0.84 U 0.52 U 0.46 U 0.35 U 0.23 0.47 0.192 U
0.036 U 0.016 U 0.49 U 0.04 U 0.018 U 0.014 U 0.02 U 0.028 U 0.014 U

51.8 55.3 53.5 54 52.9 92.2 111 J 98.4 J 63.4 
0.12 U 0.098 U 0.12 U 0.089 U 0.1 U 0.13 U 0.098 U 0.089 U 0.089 U

6.3 5.2 6.4 5.7 4.9 6.4 6 J 2.6 J 6.4 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI03011006  
5/2/2005       

6-8

SBRI03012004  
5/2/2005       

4-6 ft

SBRI03013004  
5/3/2005       

4-6 ft

SBRI03014004  
5/3/2005       

4-6 ft

SBRI03015004  
5/3/2005       

4-6 ft

SBRI03016004  
5/3/2005       

4-6 ft

SBRI03017008  
10/21/2005     

8-10 ft

SBRI03018008  
10/21/2005     

8-9 ft

SBRI03020008  
11/2/2005      

8-12 ft
601 359 431 385 373 516 410 542 401 

0.14 U 0.1 0.4 0.17 U 0.12 U 0.15 U 0.15 UJ 0.12 UJ 0.19 
3.2 1.2 2.7 2 1.5 1.7 2 J 1.1 J 1.6 J

15.6 J 10.7 J 12.5 J 12.4 J 11.2 J 14.3 J 12.9 UJ 12.3 UJ 10.8 
58 15 22.5 17.2 15.4 21.3 19.8 J 10.4 J 14.1 

3.5 J 2 J 2.6 J 2.2 J 1.3 J 2.2 J 2.4 U 0.72 U 2.1 

11.4 2.58 16.1 12.9 5.85 7.19 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI03021008  
11/2/2005      

8-12 ft

SBRI03022008  
11/2/2005      

8-12 ft

SBRI03023008  
11/3/2005      

8-12 ft

SBRI03024008  
11/3/2005      

8-12 ft

TPRI03010004  
12/2/2004      

4-5 ft

TPRI03010004
DUP          

12/2/2004      
4-5 ft

TPRI03011004  
12/2/2004      

4-5 ft

TPRI03012004  
12/2/2004      

4-5 ft

TPRI03013004  
12/2/2004      

4-5 ft

0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.0048 U 0.005 UJ 0.012 0.0038 U 0.00466 U 0.00512 U 0.00452 U 0.00504 U
0.0048 U 0.005 UJ 0.0053 U 0.0038 U 0.00466 U 0.00512 U 0.00452 U 0.00504 U
0.0048 U 0.005 UJ 0.0053 U 0.0038 U 0.00466 U 0.00512 U 0.00452 U 0.00504 U
0.0048 U 0.005 UJ 0.0548 U 0.0038 U 0.00466 U 0.00512 U 0.00452 UJ 0.00504 U

0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 UJ 0.00101 U
0.0048 UJ 0.005 UJ 0.0053 UJ 0.0038 UJ 0.00466 U 0.00512 U 0.00452 U 0.00504 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 UJ 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 UJ 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0031 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.0048 U 0.005 UJ 0.0053 U 0.0038 U 0.00466 U 0.00512 U 0.00452 U 0.00504 U

0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI03021008  
11/2/2005      

8-12 ft

SBRI03022008  
11/2/2005      

8-12 ft

SBRI03023008  
11/3/2005      

8-12 ft

SBRI03024008  
11/3/2005      

8-12 ft

TPRI03010004  
12/2/2004      

4-5 ft

TPRI03010004
DUP          

12/2/2004      
4-5 ft

TPRI03011004  
12/2/2004      

4-5 ft

TPRI03012004  
12/2/2004      

4-5 ft

TPRI03013004  
12/2/2004      

4-5 ft
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.0003 J 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.0048 U 0.005 UJ 0.0053 U 0.0038 U 0.00466 UJ 0.00512 U 0.00452 U 0.00504 U

0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U
0.0019 U 0.002 UJ 0.0021 U 0.0015 U 0.00186 U 0.00205 U 0.00181 U 0.00202 U

0.00095 U 0.001 UJ 0.0011 U 0.00077 U 0.000931 U 0.00102 U 0.000905 U 0.00101 U

0.343 U 0.34 U 0.391 U 0.348 U 0.0199 J 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.686 UJ 0.68 UJ 0.782 UJ 0.696 UJ 0.712 U 0.805 U 0.7 U 0.726 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.356 U 0.402 U 0.35 U 0.363 U
0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0578 J 0.0402 U 0.035 U 0.0363 U
0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U

0.0343 UJ 0.034 UJ 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.0343 UJ 0.034 UJ 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.0343 UJ 0.034 UJ 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.0343 UJ 0.034 UJ 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U

0.686 U 0.68 U 0.782 U 0.696 U 0.712 U 0.805 U 0.7 U 0.726 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI03021008  
11/2/2005      

8-12 ft

SBRI03022008  
11/2/2005      

8-12 ft

SBRI03023008  
11/3/2005      

8-12 ft

SBRI03024008  
11/3/2005      

8-12 ft

TPRI03010004  
12/2/2004      

4-5 ft

TPRI03010004
DUP          

12/2/2004      
4-5 ft

TPRI03011004  
12/2/2004      

4-5 ft

TPRI03012004  
12/2/2004      

4-5 ft

TPRI03013004  
12/2/2004      

4-5 ft
0.343 U 0.34 U 0.391 U 0.348 U 0.277 J 0.0374 J 0.0429 J 0.182 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.0343 UJ 0.034 UJ 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U

0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.343 UJ 0.34 UJ 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0933 J 0.0402 U 0.035 U 0.0363 U
0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.343 UJ 0.34 UJ 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 UJ 0.034 UJ 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U
0.343 U 0.34 U 0.391 U 0.348 U 0.356 U 0.402 U 0.35 U 0.363 U

0.0343 U 0.034 U 0.0391 U 0.0348 U 0.0356 U 0.0402 U 0.035 U 0.0363 U

0.0178 U 0.0201 U 0.0175 UJ 0.0182 U
0.0178 U 0.0201 U 0.0175 U 0.0182 U
0.0178 U 0.0201 U 0.0175 U 0.0182 U

0.00178 U 0.00201 U 0.00175 U 0.00182 U
0.00178 U 0.00201 U 0.00175 U 0.00182 U
0.00178 U 0.00201 U 0.00175 U 0.00182 U
0.00178 U 0.00201 U 0.00175 U 0.00182 U

0.000891 U 0.00101 U 0.000875 UJ 0.000908 U
0.00178 U 0.00201 U 0.00175 U 0.00182 U
0.00178 U 0.00201 U 0.00175 U 0.00182 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI03021008  
11/2/2005      

8-12 ft

SBRI03022008  
11/2/2005      

8-12 ft

SBRI03023008  
11/3/2005      

8-12 ft

SBRI03024008  
11/3/2005      

8-12 ft

TPRI03010004  
12/2/2004      

4-5 ft

TPRI03010004
DUP          

12/2/2004      
4-5 ft

TPRI03011004  
12/2/2004      

4-5 ft

TPRI03012004  
12/2/2004      

4-5 ft

TPRI03013004  
12/2/2004      

4-5 ft
0.00178 U 0.00201 U 0.00175 U 0.00182 U
0.0178 U 0.0201 U 0.0175 UJ 0.0182 U

0.00178 U 0.00201 U 0.00175 U 0.00182 U
0.0178 U 0.0201 U 0.0175 UJ 0.0182 U
0.0178 U 0.0201 U 0.0175 U 0.0182 U

0.00178 U 0.00201 U 0.00175 U 0.00182 U

0.0034 U 0.0034 U 0.0039 U 0.0035 U 0.00356 U 0.00402 U 0.0035 U 0.00363 U
0.0034 U 0.0034 U 0.0039 U 0.0035 U 0.00356 U 0.00402 U 0.0035 U 0.00363 U
0.0034 U 0.0034 U 0.0039 U 0.0035 U 0.00356 U 0.00402 U 0.0035 U 0.00363 U
0.0034 U 0.0034 U 0.0039 U 0.0035 U 0.00356 U 0.00402 U 0.0035 U 0.00363 U
0.0034 U 0.0034 U 0.0039 U 0.0035 U 0.00356 U 0.00402 U 0.0035 U 0.00363 U
0.0034 U 0.0034 U 0.0105 J 0.0035 U 0.0078 J 0.00402 U 0.0035 U 0.00363 U
0.0034 U 0.0034 U 0.0041 0.0035 U 0.0014 J 0.00402 U 0.0035 U 0.00363 U

3380 3560 8420 4000 8160 9330 9350 5710 
0.025 U 0.027 UJ 0.024 U 0.04 U 0.0231 UJ 0.0262 U 0.023 U 0.038 U

4.7 3.5 1.9 8.7 5.7 7.8 7.6 9.7 
18.8 19 J 21.1 19.9 20.5 J 36.6 34 20 
0.12 0.11 0.23 0.16 0.28 0.35 0.34 0.24 

0.036 0.076  0.028 U 0.045 0.089 U 0.13 U 0.12 U 0.065 U
796 818 420 822 3770 J 1480 J 2050 J 919 J
8.4 7.9 11.7 6.7 25.9 14.9 29.3 11.6 
1.9 1.7 1.6 1.7 5.6 3.6 7.1 3 

5.2 U 6.2 U 3.5 U 4.7 U 11.2 J 11.3 10.8 8 
5270 4950 5530 5240 11000 10500 15000 8950 

2.1 2.1 2.9 2.4 5.5 4.4 4.9 3.6 
1370 1400 J 1650 1190 3660 J 2560 5010 2160 
62.8 66.5 J 55.5 60.5 128 135 241 96.7 

0.00303 U 0.0035  0.0055 0.00311 U 0.0067 0.00212 U 0.00188 U 0.0028 
0.17 U 0.2 U 0.34 0.28 U 0.28 0.26 0.33 0.45 

5 4.1  5.1 5 17.8 J 10.4 18.1 8 
1280 1110 934 907 1150 J 1720 2370 1120 

0.182 U 0.183 U 0.208 U 0.185 U 2 1.3 U 2.1 1.2 U
0.013 U 0.014 U 0.015 0.012 U 0.019 U 0.025 U 0.013 U 0.011 U

83.1 71.6 59.7 77.9 65.5 123 78 71.3 
0.084 U 0.079 U 0.062 U 0.078 U 0.086 0.14 0.2 0.08 

5.5 5.2 4.1 5.5 6 11 4.6 5.6 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI03021008  
11/2/2005      

8-12 ft

SBRI03022008  
11/2/2005      

8-12 ft

SBRI03023008  
11/3/2005      

8-12 ft

SBRI03024008  
11/3/2005      

8-12 ft

TPRI03010004  
12/2/2004      

4-5 ft

TPRI03010004
DUP          

12/2/2004      
4-5 ft

TPRI03011004  
12/2/2004      

4-5 ft

TPRI03012004  
12/2/2004      

4-5 ft

TPRI03013004  
12/2/2004      

4-5 ft
317 319 386 269 560 529 636 362 

0.15 U 0.087 U 0.12 U 0.28 0.12 U 0.27 U 0.22 U 0.39 U
1.2 J 1.1 0.74 J 1.3 J 3.8 2.6 1.5 1.6 

8.9 8.4 11.7 7.6 15.7 J 15.4 25.1 12 
11 9.1 10.4 9.1 21 J 19.2 25.5 15.6 

1.3 1.3 J 1.7 1.5 3.8 4.1 2.2 2.3 

7.42358079 17.1830986 4.71406491 8.19512195 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

TPRI03014004  
12/2/2004      

4-5 ft

TPRI03015004  
12/1/2004      

4-5 ft

TPRI03016004  
12/2/2004      

4-5 ft

TPRI03017004  
12/1/2004      

4-5 ft

TPRI03018004  
12/1/2004      

4-5 ft

TPRI03019004  
12/1/2004      

4-5 ft

TPRI03020004  
12/1/2004      

4-5 ft

SBRI04001003  
10/17/2005     

3-5 ft

SBRI04001008  
10/17/2005     

8-10 ft

0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U

0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U

0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 UJ 0.001 U 0.00103 UJ 0.00101 UJ 0.00101 UJ 0.00099 UJ
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 UJ 0.00101 U 0.00101 UJ 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U

0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 0-8 Page 46 of 120



Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

TPRI03014004  
12/2/2004      

4-5 ft

TPRI03015004  
12/1/2004      

4-5 ft

TPRI03016004  
12/2/2004      

4-5 ft

TPRI03017004  
12/1/2004      

4-5 ft

TPRI03018004  
12/1/2004      

4-5 ft

TPRI03019004  
12/1/2004      

4-5 ft

TPRI03020004  
12/1/2004      

4-5 ft

SBRI04001003  
10/17/2005     

3-5 ft

SBRI04001008  
10/17/2005     

8-10 ft
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.00431 U 0.00485 U 0.005 U 0.00513 U 0.00506 U 0.00504 U 0.00495 U

0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U
0.00172 U 0.00194 U 0.002 U 0.00205 U 0.00203 U 0.00202 U 0.00198 U

0.000862 U 0.000969 U 0.001 U 0.00103 U 0.00101 U 0.00101 U 0.00099 U

0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.724 U 0.724 U 0.706 U 0.752 U 0.702 U 0.712 U 0.739 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.724 U 0.724 U 0.706 U 0.752 U 0.702 U 0.712 U 0.739 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

TPRI03014004  
12/2/2004      

4-5 ft

TPRI03015004  
12/1/2004      

4-5 ft

TPRI03016004  
12/2/2004      

4-5 ft

TPRI03017004  
12/1/2004      

4-5 ft

TPRI03018004  
12/1/2004      

4-5 ft

TPRI03019004  
12/1/2004      

4-5 ft

TPRI03020004  
12/1/2004      

4-5 ft

SBRI04001003  
10/17/2005     

3-5 ft

SBRI04001008  
10/17/2005     

8-10 ft
0.0401 J 0.181 U 0.177 U 0.188 U 0.176 U 0.178 U 0.185 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 UJ 0.353 U 0.376 UJ 0.351 UJ 0.356 UJ 0.369 UJ
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 UJ 0.353 U 0.376 UJ 0.351 UJ 0.356 UJ 0.369 UJ

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U
0.362 U 0.362 U 0.353 U 0.376 U 0.351 U 0.356 U 0.369 U

0.0362 U 0.0362 U 0.0353 U 0.0376 U 0.0351 U 0.0356 U 0.0369 U 0.0359 U 0.0348 U

0.0181 U 0.0181 U 0.0177 U 0.0188 U 0.0176 U 0.0178 U 0.0185 U
0.0181 U 0.0181 U 0.0177 U 0.0188 U 0.0176 U 0.0178 U 0.0185 U
0.0181 U 0.0181 U 0.0177 U 0.0188 U 0.0176 U 0.0178 U 0.0185 U

0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U

0.000905 U 0.000904 U 0.000883 U 0.00094 U 0.000878 U 0.00089 U 0.000924 U
0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

TPRI03014004  
12/2/2004      

4-5 ft

TPRI03015004  
12/1/2004      

4-5 ft

TPRI03016004  
12/2/2004      

4-5 ft

TPRI03017004  
12/1/2004      

4-5 ft

TPRI03018004  
12/1/2004      

4-5 ft

TPRI03019004  
12/1/2004      

4-5 ft

TPRI03020004  
12/1/2004      

4-5 ft

SBRI04001003  
10/17/2005     

3-5 ft

SBRI04001008  
10/17/2005     

8-10 ft
0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
0.0181 U 0.0181 U 0.0177 U 0.0188 U 0.0176 U 0.0178 U 0.0185 U

0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U
0.0181 U 0.0181 U 0.0177 U 0.0188 U 0.0176 U 0.0178 U 0.0185 U
0.0181 U 0.0181 U 0.0177 U 0.0188 U 0.0176 U 0.0178 U 0.0185 U

0.00181 U 0.00181 U 0.00177 U 0.00188 U 0.00176 U 0.00178 U 0.00185 U

0.00362 U 0.00362 U 0.00353 U 0.00376 U 0.00351 U 0.00356 U 0.00369 U 0.0036 U 0.0035 U
0.00362 U 0.00362 U 0.00353 U 0.00376 U 0.00351 U 0.00356 U 0.00369 U 0.0036 U 0.0035 U
0.00362 U 0.00362 U 0.00353 U 0.00376 U 0.00351 U 0.00356 U 0.00369 U 0.0036 U 0.0035 U
0.00362 U 0.00362 U 0.00353 U 0.00376 U 0.00351 U 0.00356 U 0.00369 U 0.0036 U 0.0035 U
0.00362 U 0.00362 U 0.00353 U 0.00376 U 0.00351 U 0.00356 U 0.00369 U 0.0036 U 0.0035 U
0.00362 U 0.0019 J 0.00353 U 0.0042 0.00351 U 0.0028 J 0.00369 U 0.002 J 0.0474 
0.00362 U 0.00362 U 0.00353 U 0.00376 U 0.00351 U 0.00356 U 0.00369 U 0.0036 U 0.0163 

10900 5950 10100 6990 8470 6670 5060 6450 8070 
0.0232 U 0.0237 UJ 0.0232 U 0.0248 UJ 0.0229 UJ 0.0231 UJ 0.0244 UJ 0.0214 U 0.0208 U

6.7 3.9 7.9 6.9 7.5 4.5 5.7 3.5  4.4 
82.5 19.3 J 40.1 36.7 J 35.1 J 29.7 J 17.7 J 24.4 36.3 
0.54 0.24 0.36 0.3 0.28 0.35 0.2 0.22 0.26 

0.11 U 0.085 U 0.091 U 0.096 U 0.089 U 0.1 U 0.061 U 0.09  0.12 
946 J 639 J 1940 J 1420 J 1830 J 1170 J 843 J 413  885 
27.1 16.4 23.3 13.8 26.3 18.3 11.9 13.3 19.3 
4.6 3.3 5.8 3.4 5.2 12.8 3.4 2.6 4.2 
12 45.5 J 10.4 7.3 J 9.6 J 9 J 6.1 J 6.5 U 12.1 U

15200 8450 11700 9660 13700 9130 8100 8240 12000 
5.2 3.6 6 3.6 4.6 3.2 3 3.3 4.5 

5060 2790 J 4840 2340 J 4360 J 3280 J 2120 J 2560 3960 
206 115 148 139 181 270 120 96.9 J 148 J

0.0021 0.0026 0.0025 0.00206 U 0.00195 U 0.00191 U 0.002 U 0.0065  0.0056 
0.22 0.1 0.26 0.23 0.26 0.2 0.21 0.35 0.95 
13.3 12.4 J 16.3 8.3 J 16.8 J 13.2 J 8.9 J 7.3 11.1 
3810 1520 J 2690 1790 J 1440 J 1880 J 1380 J 1640  2540 
1.6 U 1.2 U 1.8 1.1 U 1.6 U 1.3 U 1.3 U 0.74  0.25 

0.016 U 0.018 U 0.016 U 0.014 U 0.013 U 0.018 U 0.0075 U 0.014 U 0.024 U
113 42.9 157 85.1 164 139 51.6 57.8 108 
0.2 0.12 0.18 0.12 0.087 0.14 0.077 0.15 U 0.19 U
5.7 6.4 6.1 8.6 4.6 6.1 4.4 6.7 5.3 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

TPRI03014004  
12/2/2004      

4-5 ft

TPRI03015004  
12/1/2004      

4-5 ft

TPRI03016004  
12/2/2004      

4-5 ft

TPRI03017004  
12/1/2004      

4-5 ft

TPRI03018004  
12/1/2004      

4-5 ft

TPRI03019004  
12/1/2004      

4-5 ft

TPRI03020004  
12/1/2004      

4-5 ft

SBRI04001003  
10/17/2005     

3-5 ft

SBRI04001008  
10/17/2005     

8-10 ft
1030 338 619 446 550 457 325 506 651 

0.26 U 0.14 U 0.31 U 0.2 U 0.2 U 0.18 U 0.26 U 0.13 U 0.12 U
2.5 1.6 2.1 2 1.6 1.9 1 1.5 1.9 

30.7 11.9 J 21.2 14.6 J 24.5 J 14.6 J 11.6 J 14.1 18.1 
32.5 21.4 J 25.8 18.1 J 25.3 J 18.3 J 13.5 J 15.9  22 
2.3 2.8 2.6 3.4 2.5 2.9 2.3 1.2 1.9 

7.94649882 7.86627335 5.61582642 11.3528212 5.07968127 6.38297872 9.77011494 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI04002003  
10/17/2005     

3-5 ft

SBRI04002008  
10/17/2005     

8-10 ft

SBRI04003003  
10/17/2005     

3-5 ft

SBRI04003008  
10/17/2005     

8-10 ft

SSRI04001001  
10/26/2004     

1-1.5 ft

SSRI04002001  
10/26/2004     

1-1.5 ft

SSRI04003001  
10/26/2004     

1-1.5 ft

SSRI04004001  
10/25/2004     

1-1.5 ft

SSRI04005001  
10/25/2004     

1-1.5 ft

0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00541 U 0.00465 U 0.00505 U 0.0081 J 0.00613 U
0.00541 U 0.00465 U 0.00505 U 0.00471 U 0.00613 U
0.00541 U 0.00465 U 0.00505 U 0.00471 U 0.00613 U
0.0229 U 0.00465 U 0.0102 U 0.285 J 0.007 UJ

0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 UJ
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U

0.00541 UJ 0.00465 UJ 0.00505 UJ 0.00471 UJ 0.00613 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U

0.00108 UJ 0.000929 UJ 0.00101 UJ 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00541 U 0.00465 U 0.00505 U 0.00471 U 0.00613 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U

0.000468 J 0.000929 U 0.00101 U 0.000941 U 0.00123 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI04002003  
10/17/2005     

3-5 ft

SBRI04002008  
10/17/2005     

8-10 ft

SBRI04003003  
10/17/2005     

3-5 ft

SBRI04003008  
10/17/2005     

8-10 ft

SSRI04001001  
10/26/2004     

1-1.5 ft

SSRI04002001  
10/26/2004     

1-1.5 ft

SSRI04003001  
10/26/2004     

1-1.5 ft

SSRI04004001  
10/25/2004     

1-1.5 ft

SSRI04005001  
10/25/2004     

1-1.5 ft
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00541 U 0.00465 U 0.00505 U 0.00471 UJ 0.00613 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U
0.00216 U 0.00186 U 0.00202 U 0.00188 U 0.00245 U
0.00108 U 0.000929 U 0.00101 U 0.000941 U 0.00123 U

1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
3.12 U 0.694 U 0.714 U 0.718 U 1.55 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.156 U 0.0347 U 0.0357 U 0.0359 U 0.0777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.156 U 0.0347 U 0.0357 U 0.0359 U 0.0777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0102 J 0.0357 U 0.0359 U 0.0777 U
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0347 U 0.0357 U 0.0359 U 0.0777 U
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0347 U 0.0357 U 0.0359 U 0.0777 U
0.0268 J 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0291 J 0.021 J 0.0359 U 0.0777 U
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.028 J 0.0357 U 0.0359 U 0.0777 UJ
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0398 0.0239 J 0.0359 U 0.0777 UJ
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0347 U 0.0357 U 0.0359 U 0.0777 UJ
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0176 J 0.0357 U 0.0359 U 0.0777 UJ

3.12 U 0.694 U 0.714 U 0.718 U 1.55 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI04002003  
10/17/2005     

3-5 ft

SBRI04002008  
10/17/2005     

8-10 ft

SBRI04003003  
10/17/2005     

3-5 ft

SBRI04003008  
10/17/2005     

8-10 ft

SSRI04001001  
10/26/2004     

1-1.5 ft

SSRI04002001  
10/26/2004     

1-1.5 ft

SSRI04003001  
10/26/2004     

1-1.5 ft

SSRI04004001  
10/25/2004     

1-1.5 ft

SSRI04005001  
10/25/2004     

1-1.5 ft
0.779 U 0.173 U 0.178 U 0.179 U 0.388 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 UJ

0.0283 J 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0302 J 0.0179 J 0.0359 U 0.0777 U
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0347 U 0.0357 U 0.0359 U 0.0777 UJ

1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 UJ
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.0627 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0897 0.0304 J 0.0359 U 0.0777 U
0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.016 J 0.0357 U 0.0359 U 0.0777 U

1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.0357 U 0.034 U 0.0355 U 0.0356 U 0.169 0.0347 U 0.0357 U 0.0359 U 0.0777 UJ
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.0357 U 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0243 J 0.0357 U 0.0359 U 0.0777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.256 J 0.347 U 0.357 U 0.359 U 0.777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.0352 J 0.034 U 0.0355 U 0.0356 U 0.156 U 0.101 0.0357 U 0.0359 U 0.0777 U
1.56 U 0.347 U 0.357 U 0.359 U 0.777 U

0.0512 0.034 U 0.0355 U 0.0356 U 0.156 U 0.0716 0.0282 J 0.0359 U 0.0777 U

0.0779 U 0.0173 UJ 0.0178 U 0.0179 U 0.0777 UJ
0.0779 U 0.0173 UJ 0.0178 U 0.055 U 0.0777 UJ
0.0779 U 0.0173 UJ 0.0178 U 0.0179 U 0.0777 UJ

0.0325 0.00173 UJ 0.00178 U 0.00179 U 0.00777 UJ
0.0269 0.00173 UJ 0.0064 U 0.00179 U 0.00777 UJ
0.0477 0.00422 J 0.00826 0.00179 U 0.00777 UJ

0.00779 U 0.00173 UJ 0.0145 U 0.00179 U 0.00777 UJ
0.0039 U 0.000867 UJ 0.000892 U 0.000897 U 0.00388 UJ

0.0309 0.00173 UJ 0.00178 U 0.00179 U 0.00777 UJ
0.00779 U 0.00173 UJ 0.00178 U 0.00179 U 0.00777 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI04002003  
10/17/2005     

3-5 ft

SBRI04002008  
10/17/2005     

8-10 ft

SBRI04003003  
10/17/2005     

3-5 ft

SBRI04003008  
10/17/2005     

8-10 ft

SSRI04001001  
10/26/2004     

1-1.5 ft

SSRI04002001  
10/26/2004     

1-1.5 ft

SSRI04003001  
10/26/2004     

1-1.5 ft

SSRI04004001  
10/25/2004     

1-1.5 ft

SSRI04005001  
10/25/2004     

1-1.5 ft
0.0766 0.00669 J 0.0164 0.0082 0.0114 UJ

0.0779 U 0.0173 UJ 0.0178 U 0.0179 U 0.0777 UJ
0.00779 U 0.00173 UJ 0.00178 U 0.00179 U 0.00777 UJ
0.0779 U 0.0173 UJ 0.0178 U 0.0179 U 0.0777 UJ
0.0552 J 0.0035 J 0.0087 J 0.0179 U 0.0777 UJ

0.0661 0.00776 J 0.0143 0.00179 U 0.00777 UJ

0.178 U 0.0034 U 0.0035 U 0.0178 U
0.178 U 0.0034 U 0.0035 U 0.0178 U
0.178 U 0.0034 U 0.0035 U 0.0178 U
0.178 U 0.0034 U 0.0035 U 0.0178 U
0.178 U 0.0034 U 0.0035 U 0.0178 U

3.41 0.0026 J 0.0744 0.169 
0.691 J 0.0034 U 0.016 0.0534 J

7860 6280 6450 5350 6460 8760 7160 11900 11900 
0.0213 U 0.0204 U 0.0209 U 0.0212 U 0.0254 UJ 0.053 UJ 0.024 UJ 0.045 U 0.5 UJ

5.1  4  3.6  2.9  2.7 J 4.6 6.7 J 7 J 41 
21 27.6 26.4 24 42.7 13 U 31.2 19.9 J 33.3 

0.63 0.31 0.31 0.25 0.2 J 0.29 0.32 J 0.41 3.8 
0.15  0.13  0.1  0.082  0.053 UJ 0.075 U 0.17 0.083 U 0.39 
500  1210  629  543  997 582 2020 459 1930 

14.3 23 11.9 12.7 11.5 J 10.2 14.6 J 19 16.8 J
2.6 5.7 3.2 2.6 4.3 2.2 4.3 3.4 J 4.3 J

89.8 12.2 U 10.2 U 11.1 U 6.6 UJ 6.8 U 8.8 UJ 9.6 U 545 
13200 11800 9720 7440 10000 8110 9490 9220 J 9080 J

16.4 20.5 5.3 3.9 2.4 UJ 13.2 4.3 J 11.9 61.5 
2780 4250 2360 2250 2980 J 1180 2490 J 2510 1930 J
110 J 152 J 119 J 91.4 J 230 61.9 191 75.1 J 261 J
0.018 0.00203 U 0.016 0.0037  0.042 0.014 U 0.022 0.049 U 0.058 U
0.74 0.29 0.59 0.61 0.27 J 0.45 0.43 J 0.7 0.68 
7.2 21.8 6.7 6.1 7.6 J 6.9 10 J 11.4 18.9 J

1020  1590  1100  1340  7180 U 374 6470 U 928 638 J
0.192 U 0.183 U 0.188 U 0.191 U 0.44 U 0.75 U 0.64 U 1 U 1.7 U
0.065 U 0.015 U 0.018 U 0.017 U 0.019 J 0.023 0.026 J 0.035 0.45 

55.4 91.6 85.5 84.2 62.4 U 17.7 U 86.8 U 46.2 UJ 51.6 UJ
0.092 U 0.12 U 0.11 U 0.11 U 0.25 U 0.08 UJ 0.15 U 0.12 UJ 0.17 U

4.9 3.8 3.5 3 4 3 9.3 4.9 4 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI04002003  
10/17/2005     

3-5 ft

SBRI04002008  
10/17/2005     

8-10 ft

SBRI04003003  
10/17/2005     

3-5 ft

SBRI04003008  
10/17/2005     

8-10 ft

SSRI04001001  
10/26/2004     

1-1.5 ft

SSRI04002001  
10/26/2004     

1-1.5 ft

SSRI04003001  
10/26/2004     

1-1.5 ft

SSRI04004001  
10/25/2004     

1-1.5 ft

SSRI04005001  
10/25/2004     

1-1.5 ft
424 456 395 400 543 266 450 485 506 

0.18 0.069 U 0.1 U 0.1 U 0.29 U 0.15 U 0.24 U 0.24 0.82 J
9.6 1.8 1.6 1.5 5.9 J 2.9 1.8 J 1.7 47.9 

15.9 14.4 12.9 11.9 18.5 J 12.3 14.3 J 19.5 17.9 J
19.9  27.4  18.5  13.7  25.7 U 21.4 UJ 21.4 U 115 UJ 235 U
1.9 1.8 1.5 1.3 1.1 UJ 1.1 U 4.6 J 1.8 3.1 U

15.9759415 5.95616024 8.47385956 17.6815271 17.1828413 

29.2 U 17.9 U 18.5 UJ 20.6 U 20.1 U
9.36 U 5.87 J 8.69 U 4.21 U 9.48 U
7.02 U 3.2 J 6.52 U 7.27 U 7.11 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04006001  
10/22/2004     

1-1.5 ft

SSRI04007001  
10/26/2004     

1-1.5 ft

SSRI04008001  
10/26/2004     

1-1.5 ft

SSRI04009001  
10/26/2004     

1-1.5 ft

SSRI04010001  
10/25/2004     

1-1.5 ft

SSRI04011001  
10/25/2004     

1-1.5 ft

SSRI04012001  
10/22/2004     

1-2 ft

SSRI04013001  
10/25/2004     

1-1.5 ft

SSRI04014001  
10/22/2004     

1-1.5 ft

0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U

0.0011 0.00153 0.00054 J 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.00448 U 0.00417 U 0.00454 U 0.00475 U 0.0038 U 0.00528 U 0.0088 U 0.005 0.00465 U
0.00448 U 0.00417 U 0.00454 U 0.00475 U 0.0038 U 0.00528 U 0.00671 U 0.00474 U 0.00465 U
0.00448 U 0.00417 U 0.00454 U 0.00475 U 0.0038 U 0.00528 U 0.00671 U 0.00474 U 0.00465 U
0.00448 U 0.00417 U 0.00454 U 0.00475 U 0.0038 U 0.129 J 0.338 0.116 J 0.0061 U

0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.00448 U 0.00417 U 0.00454 UJ 0.00475 UJ 0.0038 U 0.00528 U 0.00671 U 0.00474 U 0.00465 U

0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 UJ 0.00095 UJ 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.00448 U 0.00417 U 0.00454 U 0.00475 U 0.0038 U 0.00528 U 0.00671 U 0.00474 U 0.00465 U

0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04006001  
10/22/2004     

1-1.5 ft

SSRI04007001  
10/26/2004     

1-1.5 ft

SSRI04008001  
10/26/2004     

1-1.5 ft

SSRI04009001  
10/26/2004     

1-1.5 ft

SSRI04010001  
10/25/2004     

1-1.5 ft

SSRI04011001  
10/25/2004     

1-1.5 ft

SSRI04012001  
10/22/2004     

1-2 ft

SSRI04013001  
10/25/2004     

1-1.5 ft

SSRI04014001  
10/22/2004     

1-1.5 ft
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.0023 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.00448 U 0.00417 U 0.00454 U 0.00475 U 0.0038 U 0.00528 U 0.00671 U 0.00474 U 0.00465 U

0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U
0.00179 U 0.00167 U 0.00182 U 0.0019 U 0.00152 U 0.00211 U 0.00268 U 0.00189 U 0.00186 U

0.000896 U 0.000834 U 0.000908 U 0.00095 U 0.000761 U 0.00106 U 0.00134 U 0.000947 U 0.00093 U

0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.789 U 0.701 U 0.69 U 0.748 U 0.73 U 0.719 U 0.751 U 0.727 U 0.707 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.035 U 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0364 U 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.035 U 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0364 U 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 UJ 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.0125 J 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0158 J 0.0353 U
0.0394 U 0.035 U 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0364 U 0.0353 U
0.0394 U 0.0309 J 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0303 J 0.0353 U
0.0394 U 0.0619 0.0345 U 0.0374 U 0.0365 U 0.0783 0.0376 U 0.148 0.0353 U
0.0394 U 0.0513 0.0345 U 0.0271 J 0.0365 UJ 0.0853 0.0376 U 0.144 0.0353 U
0.0394 U 0.0718 0.0345 U 0.0327 J 0.0365 UJ 0.166 0.0376 U 0.263 0.0353 U
0.0394 U 0.0229 J 0.0345 U 0.0374 U 0.0365 UJ 0.0711 0.0376 U 0.124 0.0353 U
0.0394 U 0.0251 J 0.0345 U 0.0374 U 0.0365 UJ 0.036 U 0.0376 U 0.0364 U 0.0353 U
0.789 U 0.0395 J 0.69 U 0.748 U 0.0439 J 0.719 U 0.751 U 0.727 U 0.707 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04006001  
10/22/2004     

1-1.5 ft

SSRI04007001  
10/26/2004     

1-1.5 ft

SSRI04008001  
10/26/2004     

1-1.5 ft

SSRI04009001  
10/26/2004     

1-1.5 ft

SSRI04010001  
10/25/2004     

1-1.5 ft

SSRI04011001  
10/25/2004     

1-1.5 ft

SSRI04012001  
10/22/2004     

1-2 ft

SSRI04013001  
10/25/2004     

1-1.5 ft

SSRI04014001  
10/22/2004     

1-1.5 ft
0.197 U 0.175 U 0.173 U 0.187 U 0.183 U 0.36 U 0.188 U 0.182 U 0.177 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.066 0.0345 U 0.0275 J 0.0365 U 0.0913 0.0376 U 0.16 0.0353 U
0.0394 U 0.035 U 0.0345 U 0.0374 U 0.0365 UJ 0.036 UJ 0.0376 U 0.0364 U 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 UJ 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.169 0.0345 U 0.0604 0.025 J 0.157 0.0376 U 0.284 0.0353 U
0.0394 U 0.0116 J 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0113 J 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.0539 0.0345 U 0.0493 0.0365 UJ 0.063 0.0376 U 0.109 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.035 U 0.0345 U 0.0374 U 0.0365 U 0.036 U 0.0376 U 0.0364 U 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 UJ 0.376 U 0.364 U 0.353 U

0.0394 U 0.134 0.0345 U 0.0392 0.0365 U 0.0881 0.0376 U 0.171 0.0353 U
0.394 U 0.35 U 0.345 U 0.374 U 0.365 U 0.36 U 0.376 U 0.364 U 0.353 U

0.0394 U 0.127 0.0345 U 0.0522 0.0273 J 0.149 0.0376 U 0.29 0.0353 U

0.0197 U 0.0175 U 0.0173 UJ 0.0748 U 0.073 U 0.0719 UJ 0.0751 U 0.182 UJ 0.0177 U
0.0197 U 0.0175 U 0.0173 UJ 0.0748 U 0.073 U 0.0719 UJ 0.0751 U 0.182 UJ 0.0177 U
0.0197 U 0.0175 U 0.015 J 0.0748 U 0.073 U 0.0231 J 0.0751 U 0.182 UJ 0.0177 U

0.00197 U 0.00175 U 0.0353 J 0.056 J 0.0073 U 0.115 J 0.00751 U 0.109 J 0.00177 U
0.00197 U 0.00175 U 0.0251 J 0.023 0.0073 U 0.11 J 0.00751 U 0.1 J 0.00177 U
0.00197 U 0.00175 U 0.00173 UJ 0.0397 J 0.0073 U 0.172 J 0.00751 U 0.149 J 0.00177 U
0.00197 U 0.00175 U 0.0171 J 0.0164 U 0.0073 U 0.0989 J 0.00751 U 0.0182 UJ 0.00177 U

0.000986 U 0.000876 U 0.000863 UJ 0.00374 U 0.00365 U 0.0036 UJ 0.00376 U 0.00909 UJ 0.000884 U
0.00197 U 0.00175 U 0.0231 J 0.00748 U 0.0073 U 0.0797 J 0.00751 U 0.0817 J 0.00177 U
0.00197 U 0.00175 U 0.00173 UJ 0.00748 U 0.0073 U 0.00719 UJ 0.00751 U 0.0182 UJ 0.00177 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04006001  
10/22/2004     

1-1.5 ft

SSRI04007001  
10/26/2004     

1-1.5 ft

SSRI04008001  
10/26/2004     

1-1.5 ft

SSRI04009001  
10/26/2004     

1-1.5 ft

SSRI04010001  
10/25/2004     

1-1.5 ft

SSRI04011001  
10/25/2004     

1-1.5 ft

SSRI04012001  
10/22/2004     

1-2 ft

SSRI04013001  
10/25/2004     

1-1.5 ft

SSRI04014001  
10/22/2004     

1-1.5 ft
0.00481 0.0047 0.0702 J 0.0529 0.0073 U 0.255 J 0.00751 U 0.243 J 0.00776 

0.0197 U 0.0175 U 0.0173 UJ 0.0748 U 0.073 U 0.0719 UJ 0.0751 U 0.182 UJ 0.0177 U
0.00197 U 0.00175 U 0.00173 UJ 0.00748 U 0.0073 U 0.00719 UJ 0.00751 U 0.0182 UJ 0.00177 U
0.0197 U 0.0175 U 0.0173 UJ 0.0748 U 0.073 U 0.0719 UJ 0.0751 U 0.182 UJ 0.0177 U

0.00224 J 0.0175 U 0.0662 J 0.0356 J 0.073 U 0.14 J 0.0751 U 0.136 J 0.00583 J
0.00458 J 0.00531 0.0607 J 0.0525 0.0073 U 0.203 J 0.00751 U 0.201 J 0.00908 J

18000 J 7000 7040 8880 14100 J 8560 13300 J 10500 9110 J
0.28 UJ 0.06 UJ 0.0225 UJ 0.04 UJ 0.043 UJ 0.11 UJ 0.088 UJ 0.13 UJ 0.026 UJ

32.1 J 4.8 J 5.2 5.2 J 8.4 J 12.4 8.1 J 12.9 5.5 J
35.8 J 20.3 19.3 23.2 27.7 J 29.3 17.5 J 27.3 21.2 J
0.62 J 0.43 J 0.3 0.68 J 0.45 J 2.3 0.5 J 2.5 0.41 J

0.23 0.12 0.089 0.12 0.093 0.21 0.079 U 0.28 0.066 U
804 1200 1200 792 626 750 681 672 669 

20.4 J 11.2 J 10.5 15.9 J 27.9 J 16.1 J 16.1 J 15.5 J 18.2 J
5.5 2.6 3.2 4.2 6.4 4.1 J 3.4 4 J 3.8 

36.3 U 12.1 UJ 6.7 U 16.7 UJ 9.6 U 341 7.4 U 454 40.7 U
19600 6570 8630 13100 28200 7860 J 16400 8100 J 14300 
10.3 J 16.2 J 3.5 13.3 J 14.4 J 56 14.6 J 73 10 J
3060 1670 J 1760 3580 J 4560 2070 J 3240 1800 J 3890 
183 121 107 165 267 139 J 148 115 J 131 

0.033 U 0.0095 U 0.0098 U 0.056 0.082 0.048 U 0.036 0.064 U 0.012 U
0.82 0.86 J 0.33 0.86 J 0.86 0.6 0.43 0.98 0.45 
14 J 7.7 J 7.1 13.6 J 11.1 J 12.2 J 11.2 J 12 J 12.6 J
703 6500 U 1390 6770 U 3430 1320 J 686 1090 J 1510 

1.7 UJ 0.51 U 0.86 U 0.327 U 0.67 UJ 0.71 U 0.75 UJ 0.75 U 0.96 UJ
0.073 0.037 J 0.016 U 0.04 J 0.05 0.22 0.041 0.26 0.039 

47.5 U 27.5 U 72.6 U 34.8 U 37.5 U 56.8 UJ 24.7 U 48.8 UJ 47.1 U
0.18 U 0.077 U 0.091 UJ 0.17 U 0.26 U 0.1 U 0.12 U 0.12 U 0.11 U

7.4 2.9 7.8 4.9 8.5 5 6.1 5.7 7.2 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04006001  
10/22/2004     

1-1.5 ft

SSRI04007001  
10/26/2004     

1-1.5 ft

SSRI04008001  
10/26/2004     

1-1.5 ft

SSRI04009001  
10/26/2004     

1-1.5 ft

SSRI04010001  
10/25/2004     

1-1.5 ft

SSRI04011001  
10/25/2004     

1-1.5 ft

SSRI04012001  
10/22/2004     

1-2 ft

SSRI04013001  
10/25/2004     

1-1.5 ft

SSRI04014001  
10/22/2004     

1-1.5 ft
564 299 408 509 718 499 463 508 424 

0.71 UJ 0.59 0.25 0.61 0.33 UJ 0.65 UJ 0.37 UJ 0.63 UJ 0.3 UJ
30.1 J 11.9 J 2 9.7 J 2.8 J 51.7 2.7 J 51.4 3.9 J
24.3 J 12.4 J 12.3 18.9 J 34.7 J 15.1 J 16.9 J 15.8 J 17.7 J
33.6 U 24.5 U 14.5 UJ 30.5 U 39.8 U 43.6 U 22.5 U 43.6 U 23.2 U

5.3 J 1.4 UJ 3 U 2.8 UJ 2 U 4.2 2.3 U 6.1 1.7 U

16.2117156 5.90835661 5.04109113 10.8381503 11.8623619 8.61483231 12.5201783 11.0149868 5.69476082 

20 U 17.3 UJ 17.7 U 19 UJ 21.6 U 37.7 U 19 U 36.8 U 17.3 U
9.4 U 8.14 U 3.97 J 8.92 U 5.11 J 8.7 U 8.94 U 8.75 U 8.14 U

7.13 U 6.1 U 3.57 J 6.69 U 6.64 U 6.53 U 6.7 U 6.57 U 6.11 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI04015001  
10/26/2004     

1-1.5 ft

SSRI04015001
MSD          

10/26/2004     
1-1.5 ft

SSRI04016001  
10/26/2004     

1-1.5 ft

SSRI04022001  
7/16/2007      

1-2 ft

SBRI05001005  
10/26/2004     

5-9 ft

SBRI05002005  
10/26/2004     

5-9 ft

SBRI05002005
DUP          

10/26/2004     
5-9 ft

SBRI05003005  
10/26/2004     

5-9 ft

SBRI05004005  
10/27/2004     

5-9 ft

0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ

0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.00071 J
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ

0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ

0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.00042 J
0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.0013 J
0.00574 U 0.00449 U 0.0116 0.00449 UJ 0.0105 0.0151 UJ
0.00574 U 0.00449 U 0.00463 U 0.00449 UJ 0.00533 U 0.00393 UJ
0.00574 U 0.00449 U 0.00463 U 0.00449 UJ 0.00533 U 0.00393 UJ
0.0593 U 0.0207 U 0.0581 J 0.00449 U 0.054 J 0.0882 UJ

0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ

0.00115 UJ 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00574 U 0.00449 U 0.00463 U 0.00449 UJ 0.00533 U 0.00393 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 UJ 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00574 U 0.00449 U 0.00463 U 0.00449 U 0.00533 U 0.00393 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.00089 J 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI04015001  
10/26/2004     

1-1.5 ft

SSRI04015001
MSD          

10/26/2004     
1-1.5 ft

SSRI04016001  
10/26/2004     

1-1.5 ft

SSRI04022001  
7/16/2007      

1-2 ft

SBRI05001005  
10/26/2004     

5-9 ft

SBRI05002005  
10/26/2004     

5-9 ft

SBRI05002005
DUP          

10/26/2004     
5-9 ft

SBRI05003005  
10/26/2004     

5-9 ft

SBRI05004005  
10/27/2004     

5-9 ft
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00574 U 0.00449 U 0.00463 U 0.00449 U 0.00533 U 0.00393 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ
0.00229 U 0.0018 U 0.00185 U 0.0018 U 0.00213 U 0.00157 UJ
0.00115 U 0.000899 U 0.000926 U 0.000899 U 0.00107 U 0.000786 UJ

1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.022 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U

1.59 UJ 0.359 U 0.352 U 0.348 U 0.35 U 0.0338 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.034 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.0381 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
3.18 U 0.719 U 0.704 U 0.695 U 0.701 U 0.724 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

1.59 UJ 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
0.159 U 0.0359 U 0.0352 U 0.0348 U 0.035 U 0.0188 J
1.59 UJ 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
0.159 U 0.0359 U 0.0352 U 0.0348 U 0.035 U 0.0226 J
1.59 UJ 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

 R 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
 R 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
0.159 U 0.0091 J 0.0352 U 0.0348 U 0.035 U 0.0201 J
0.159 U 0.0359 U 0.0352 U 0.0348 U 0.035 U 0.0362 U
0.159 U 0.0191 J 0.0352 U 0.0348 U 0.035 U 0.0213 J
0.159 U 0.0818 0.0352 U 0.0348 U 0.035 U 0.0297 J
0.102 J 0.0905 0.0352 U 0.0348 U 0.035 U 0.0185 J

0.191 0.143 0.0352 U 0.0348 U 0.035 U 0.0205 J
0.159 U 0.0487 0.0352 U 0.0348 U 0.035 U 0.0362 U
0.159 U 0.0492 0.0352 U 0.0348 U 0.035 U 0.0223 J
3.18 U 0.719 U 0.704 U 0.695 U 0.701 U 0.724 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.0241 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI04015001  
10/26/2004     

1-1.5 ft

SSRI04015001
MSD          

10/26/2004     
1-1.5 ft

SSRI04016001  
10/26/2004     

1-1.5 ft

SSRI04022001  
7/16/2007      

1-2 ft

SBRI05001005  
10/26/2004     

5-9 ft

SBRI05002005  
10/26/2004     

5-9 ft

SBRI05002005
DUP          

10/26/2004     
5-9 ft

SBRI05003005  
10/26/2004     

5-9 ft

SBRI05004005  
10/27/2004     

5-9 ft
2.23 J 0.0545 J 0.0807 J 0.348 U 0.111 J 0.188 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.0404 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

0.109 J 0.0992 0.0352 U 0.0348 U 0.035 U 0.0268 J
0.159 UJ 0.0359 U 0.0352 U 0.0348 U 0.035 U 0.0362 U

1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.02 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.0233 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.0202 J

0.139 J 0.359 U 0.352 U 0.348 U 0.35 U 0.0393 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

0.205 J 0.212 0.0352 U 0.0348 U 0.035 U 0.0362 U
0.159 U 0.0085 J 0.0352 U 0.0348 U 0.035 U 0.0362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.0166 J

 R 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
1.59 UJ 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
0.159 U 0.043 0.0352 U 0.0348 U 0.035 U 0.0362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

0.159 U 0.0359 U 0.0352 U 0.0348 U 0.035 U 0.0215 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U

1.59 UJ 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
0.126 J 0.0963 0.0352 U 0.0348 U 0.035 U 0.0232 J
1.59 U 0.359 U 0.352 U 0.348 U 0.35 U 0.362 U
0.212 0.165 0.0352 U 0.0348 U 0.035 U 0.0261 J

0.0795 UJ 0.0719 UJ 0.0176 U 0.0174 U 0.0175 U 0.0181 U
0.0795 UJ 0.0719 UJ 0.0176 U 0.0174 U 0.0175 U 0.0181 U
0.0795 UJ 0.0719 UJ 0.0176 U 0.0174 U 0.0175 U 0.0181 U

0.0626 J 0.0601 J 0.00176 U 0.00174 U 0.00175 U 0.00181 U
0.0455 J 0.0499 J 0.00176 U 0.00174 UJ 0.00175 U 0.00181 U
0.0542 J 0.0884 J 0.00176 U 0.00174 U 0.00175 U 0.00181 U

0.00795 UJ 0.00719 UJ 0.00176 U 0.00174 U 0.00175 U 0.00181 U
0.00398 UJ 0.00359 UJ 0.000879 U 0.000869 UJ 0.000876 U 0.000904 U

0.0384 J 0.0417 J 0.00176 U 0.00174 U 0.00175 U 0.00181 U
0.00795 UJ 0.00719 UJ 0.00176 U 0.00174 U 0.00175 U 0.00181 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI04015001  
10/26/2004     

1-1.5 ft

SSRI04015001
MSD          

10/26/2004     
1-1.5 ft

SSRI04016001  
10/26/2004     

1-1.5 ft

SSRI04022001  
7/16/2007      

1-2 ft

SBRI05001005  
10/26/2004     

5-9 ft

SBRI05002005  
10/26/2004     

5-9 ft

SBRI05002005
DUP          

10/26/2004     
5-9 ft

SBRI05003005  
10/26/2004     

5-9 ft

SBRI05004005  
10/27/2004     

5-9 ft
0.128 J 0.142 J 0.00176 U 0.00174 U 0.00175 U 0.00181 U

0.0795 UJ 0.0719 UJ 0.0176 U 0.0174 U 0.0175 U 0.0181 U
0.00795 UJ 0.00719 UJ 0.00176 U 0.00174 U 0.00175 U 0.00181 U
0.0795 UJ 0.0719 UJ 0.0176 U 0.0174 U 0.0175 U 0.0181 U

0.0654 J 0.0655 J 0.0176 U 0.0174 U 0.0175 U 0.0181 U
0.106 J 0.12 J 0.00176 U 0.00174 U 0.00175 U 0.00181 U

1.89 U
1.89 U
1.89 U
1.89 U
1.89 U
1.89 U

22.9 

7050 5880 8170 8570 7320 8830 
0.0262 UJ 0.0231 UJ 0.039 U 0.052 UJ 0.023 U 0.0234 UJ

3.9 3.6 4.5 J 7.8 J 4.5 J 4 
29.7 29.3 48.8 J 33.3 28.9 J 40.3 J
0.18 0.17 0.26 2 J 0.23 0.26 
0.11 0.086 0.06 0.33 0.093 0.15 
1530 1200 710 1240 659 762 J
13.2 12.3 23.7 20.1 J 18.8 16.3 
2.7 2.6 6.3 J 3.8 3.2 J 5.6 

15 U 9.7 U 15 U 11.7 UJ 22.1 U 16.1 J
8360 8020 11000 J 11700 10100 J 11600 

3.2 2.7 U 6.3 156 J 4.7 6.6 J
2750 2470 3880 2560 J 3290 3570 
107 102 127 J 186 106 J 136 

0.071 0.025 0.0081 U 0.003 0.023 U 0.011 
0.23 0.21 3.5 3.6 J 1.7 0.55 
9.2 8.4 11.5 15.4 J 9.4 10.3 J

2100 1970 2990 6310 U 2210 2440 
0.358 U 0.96 U 1.2 U 0.38 U 1.5 U 0.5 
0.014 U 0.014 U 0.05 U 0.4 J 0.28 0.045 

85 U 67.7 U 120 J 29.7 U 86.1 J 81.7 J
0.17 UJ 0.13 UJ 0.2 J 0.11 U 0.11 UJ 0.15 

9.6 6.9 4.9 3.8 4.7 12.2 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI04015001  
10/26/2004     

1-1.5 ft

SSRI04015001
MSD          

10/26/2004     
1-1.5 ft

SSRI04016001  
10/26/2004     

1-1.5 ft

SSRI04022001  
7/16/2007      

1-2 ft

SBRI05001005  
10/26/2004     

5-9 ft

SBRI05002005  
10/26/2004     

5-9 ft

SBRI05002005
DUP          

10/26/2004     
5-9 ft

SBRI05003005  
10/26/2004     

5-9 ft

SBRI05004005  
10/27/2004     

5-9 ft
505 443 693 408 442 507 

0.31 0.15 U 0.52 2 0.41 0.26 J
3.1 2.3 1.8 21.2 J 1.8 2.8 

15.2 14 23.4 29.3 J 18 19 J
17.1 UJ 17 UJ 28 J 27.9 U 21.4 UJ 27.5 

3.1 U 2.3 U 2.1 2.1 J 1.8 1.8 J

22.0759892 9.00118852 5.24590164 4.61725395 4.87804878 7.86308973 

84.6 18.6 U
9.74 J 5.63 J
3.86 J 3.8 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI05004005
MSD          

10/27/2004     
5-9 ft

SBRI05005005  
10/25/2004     

5-9 ft

SBRI05006005  
10/25/2004     

5-9 ft

SBRI05007005  
10/27/2004     

5-9 ft

SBRI05008005  
10/27/2004     

5-9 ft

SBRI05009005  
10/28/2004     

5-9 ft

SBRI05009005
MS           

10/28/2004     
5-9 ft

SBRI05009015  
10/28/2004     

5-9 ft

SBRI05010005  
10/28/2004     

5-9 ft

0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U

0.00081 J 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.00483 U 0.00514 U 0.00548 U 0.00567 U 0.00409 U 0.00445 U
0.00483 U 0.00514 U 0.00548 U 0.00567 U 0.00409 U 0.00445 U
0.00483 U 0.00514 U 0.00548 U 0.00567 U 0.00409 U 0.00445 U
0.00483 U 0.00514 UJ 0.00548 U 0.00567 U 0.00409 U 0.00445 U

0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 UJ 0.00089 UJ
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.00483 U 0.00514 U 0.00548 U 0.00567 U 0.00409 U 0.00445 U

0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.00483 U 0.00514 U 0.00548 U 0.00567 U 0.00409 U 0.00445 U

0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI05004005
MSD          

10/27/2004     
5-9 ft

SBRI05005005  
10/25/2004     

5-9 ft

SBRI05006005  
10/25/2004     

5-9 ft

SBRI05007005  
10/27/2004     

5-9 ft

SBRI05008005  
10/27/2004     

5-9 ft

SBRI05009005  
10/28/2004     

5-9 ft

SBRI05009005
MS           

10/28/2004     
5-9 ft

SBRI05009015  
10/28/2004     

5-9 ft

SBRI05010005  
10/28/2004     

5-9 ft
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.00483 U 0.00514 U 0.00548 U 0.00567 U 0.00409 UJ 0.00445 UJ

0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U
0.00193 U 0.00206 U 0.00219 U 0.00227 U 0.00164 U 0.00178 U

0.000966 U 0.00103 U 0.0011 U 0.00113 U 0.000819 U 0.00089 U

0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.362 U 0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.708 U 0.714 U 0.702 U 0.695 U 1.37 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 UJ
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0351 U 0.0086 J 0.0685 U
0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.0354 U 0.0357 U 0.0599 0.105 0.154 
0.0354 U 0.0357 U 0.0392 0.105 0.155 
0.0354 U 0.0357 U 0.0191 J 0.0565 0.0639 J
0.0354 U 0.0357 U 0.0213 J 0.0467 0.0614 J
0.708 U 0.714 U 0.702 U 0.695 U 1.37 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 UJ
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI05004005
MSD          

10/27/2004     
5-9 ft

SBRI05005005  
10/25/2004     

5-9 ft

SBRI05006005  
10/25/2004     

5-9 ft

SBRI05007005  
10/27/2004     

5-9 ft

SBRI05008005  
10/27/2004     

5-9 ft

SBRI05009005  
10/28/2004     

5-9 ft

SBRI05009005
MS           

10/28/2004     
5-9 ft

SBRI05009015  
10/28/2004     

5-9 ft

SBRI05010005  
10/28/2004     

5-9 ft
0.269 J 0.0538 J 0.175 U 0.174 U 0.118 J
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.0403 J

0.0354 U 0.0357 U 0.0369 0.0956 0.126 
0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0426 J 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0704 0.214 0.301 
0.0354 U 0.0357 U 0.0351 U 0.0074 J 0.011 J
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0286 J 0.0603 0.0793 
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0351 U 0.0348 U 0.0685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0393 0.121 0.183 
0.354 U 0.357 U 0.351 U 0.348 U 0.685 U

0.0354 U 0.0357 U 0.0687 0.156 0.205 

0.0177 U 0.0179 U 0.0175 U 0.0174 UJ 0.0189 UJ
0.0177 U 0.0179 U 0.0175 U 0.0174 UJ 0.0189 UJ
0.0177 U 0.0179 U 0.0139 J 0.0451 J 0.129 J

0.00177 U 0.00179 U 0.062 0.243 J 0.588 J
0.00177 U 0.00179 U 0.0507 0.167 J 0.405 J
0.00177 U 0.00179 U 0.101 J 0.199 J 0.542 J
0.00177 U 0.00179 U 0.0448 0.131 J 0.275 J 0.0419 J

0.000885 U 0.000893 U 0.0341 0.11 J 0.284 J
0.00177 U 0.00179 U 0.0535 0.151 J 0.372 J
0.00177 U 0.00179 U 0.00175 U 0.00174 UJ 0.00189 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI05004005
MSD          

10/27/2004     
5-9 ft

SBRI05005005  
10/25/2004     

5-9 ft

SBRI05006005  
10/25/2004     

5-9 ft

SBRI05007005  
10/27/2004     

5-9 ft

SBRI05008005  
10/27/2004     

5-9 ft

SBRI05009005  
10/28/2004     

5-9 ft

SBRI05009005
MS           

10/28/2004     
5-9 ft

SBRI05009015  
10/28/2004     

5-9 ft

SBRI05010005  
10/28/2004     

5-9 ft
0.00177 U 0.00179 U 0.168 0.541 J 1.26 J
0.0177 U 0.0179 U 0.0175 U 0.0303 J 0.0797 J

0.00177 U 0.00179 U 0.00175 U 0.00174 U 0.00189 UJ
0.0177 U 0.0179 U 0.0175 U 0.0174 UJ 0.0189 UJ
0.0177 U 0.0179 U 0.11 0.358 J 0.836 J

0.00177 U 0.00179 U 0.133 0.421 J 0.974 J

6210 J 6660 11700 7950 7340 
0.029 UJ 0.0232 U 0.09 U 0.062 U 0.0223 UJ

2 J 4.7 J 5.8 4.4 8.4 
26.6 J 26.1 J 68.3 36.4 25.7 J
0.25 J 0.25 0.44 0.37 0.38 

0.14 0.094 0.12 0.087 0.085 
675 643 1340 1320 1050 
12 J 14.8 27.6 J 17.5 J 13.8 J

3 3.3 J 6.4 J 4.3 J 3.7 
28.3 J 16.6 U 23.3 U 17.3 U 8 U 12.2 U
10900 8730 J 17200 10800 10500 J

5.4 J 5.5 7.8 6.4 6.5 
2740 2920 6300 J 3450 J 2670 J
115 99.4 J 231 153 137 J

0.058 U 0.017 U 0.0025 0.002 0.007 
1.2 0.9 0.78 0.8 0.67 

8.2 J 8.3 14.7 J 11.2 J 9.3 J
1980 1720 4820 2010 1470 J

0.87 J 1.5 U 0.316 U 0.31 U 1.4 U 0.89 U
0.31 0.2 U 0.061 U 0.031 U 0.019 U 0.018 U
139 83.2 UJ 154 U 121 U 70.5 U 157 

0.11 0.1 UJ 0.31 0.15 U 0.12 U
3.9 7.3 6 J 5.4 J 9.7 J 5.7 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI05004005
MSD          

10/27/2004     
5-9 ft

SBRI05005005  
10/25/2004     

5-9 ft

SBRI05006005  
10/25/2004     

5-9 ft

SBRI05007005  
10/27/2004     

5-9 ft

SBRI05008005  
10/27/2004     

5-9 ft

SBRI05009005  
10/28/2004     

5-9 ft

SBRI05009005
MS           

10/28/2004     
5-9 ft

SBRI05009015  
10/28/2004     

5-9 ft

SBRI05010005  
10/28/2004     

5-9 ft
379 452 948 508 468 

0.77 J 0.62 0.21 U 0.15 U 0.13 UJ 0.094 UJ
5.3 J 2.3 2.7 2.3 3.5 

12.2 J 15.6 31.4 J 16.3 J 13.8 J
26.7 J 20.5 UJ 35.8 UJ 20.4 UJ 19.6 UJ
1.8 J 2 3.1 2.9 3.3 J 2.4 J

5.86956522 6.63900415 5.00347464 4.08035154 11.6301239 4.3194784 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI05010005
DUP          

10/28/2004     
5-9 ft

SBRI05011009  
11/22/2004     

9-11 ft

SBRI05012008  
11/16/2004     

8-10 ft

SBRI05013008  
11/17/2004     

8-10 ft

SBRI05014009  
11/18/2004     

9-11 ft

SBRI05016009  
11/9/2004      

9-11 ft

SBRI05017009  
11/9/2004      

9-11 ft

SBRI05017009
DUP          

11/9/2004      
9-11 ft

SBRI05018006  
11/23/2004     

6-8 ft

0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.00494 U 0.00526 U 0.00438 U 0.0051 U 0.00636 U 0.00538 U 0.0057 UJ
0.00494 U 0.00526 U 0.00438 U 0.0051 U 0.00636 U 0.00538 U 0.0057 U
0.00494 U 0.00526 U 0.00438 U 0.0051 UJ 0.00636 U 0.00538 U 0.0057 U
0.00494 U 0.00526 U 0.00438 UJ 0.0051 U 0.0149 U 0.00538 U 0.0057 U

0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.00494 U 0.00526 U 0.00438 U 0.0051 UJ 0.00636 U 0.00538 U 0.0057 U

0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U

0.000988 UJ 0.00105 U 0.000876 U 0.00102 UJ 0.00127 UJ 0.00108 U 0.00114 UJ
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U

0.000988 UJ 0.00105 UJ 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 UJ
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.00494 U 0.00526 U 0.00438 U 0.0051 U 0.00636 U 0.00538 U 0.0057 U

0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 UJ 0.00127 U 0.00108 U 0.00114 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI05010005
DUP          

10/28/2004     
5-9 ft

SBRI05011009  
11/22/2004     

9-11 ft

SBRI05012008  
11/16/2004     

8-10 ft

SBRI05013008  
11/17/2004     

8-10 ft

SBRI05014009  
11/18/2004     

9-11 ft

SBRI05016009  
11/9/2004      

9-11 ft

SBRI05017009  
11/9/2004      

9-11 ft

SBRI05017009
DUP          

11/9/2004      
9-11 ft

SBRI05018006  
11/23/2004     

6-8 ft
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00056 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U
0.00494 U 0.00526 U 0.00438 U 0.0051 U 0.00636 UJ 0.00538 U 0.0057 U

0.000988 U 0.00105 U 0.000876 U 0.00102 UJ 0.00127 U 0.00108 U 0.00114 UJ
0.00198 U 0.0021 U 0.00175 U 0.00204 U 0.00255 U 0.00215 U 0.00228 U

0.000988 U 0.00105 U 0.000876 U 0.00102 U 0.00127 U 0.00108 U 0.00114 U

0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 UJ 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 UJ
1.39 U 0.685 U 0.687 U 0.689 U 0.708 U 7.23 U 0.671 U 0.715 U

0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U

0.0693 U 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U

0.0693 U 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U  R 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U

0.0225 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.0693 U 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.0456 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.0693 U 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U

0.241 J 0.0343 U 0.0344 U 0.0345 U 0.0354 UJ 0.642 0.0335 U 0.0357 UJ
0.256 J 0.0343 U 0.0344 U 0.0345 U 0.0354 UJ 0.443 0.0335 U 0.0357 UJ

0.123 0.0343 UJ 0.0344 U 0.0345 U  R 0.362 U 0.0335 U 0.0357 UJ
0.134 J 0.0343 U 0.0344 U 0.0345 U 0.0354 UJ 0.241 0.0335 U 0.0357 UJ
1.39 U 0.685 U 0.687 U 0.689 U 0.708 U 7.23 UJ 0.671 U 0.715 U

0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 0-8 Page 72 of 120



Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI05010005
DUP          

10/28/2004     
5-9 ft

SBRI05011009  
11/22/2004     

9-11 ft

SBRI05012008  
11/16/2004     

8-10 ft

SBRI05013008  
11/17/2004     

8-10 ft

SBRI05014009  
11/18/2004     

9-11 ft

SBRI05016009  
11/9/2004      

9-11 ft

SBRI05017009  
11/9/2004      

9-11 ft

SBRI05017009
DUP          

11/9/2004      
9-11 ft

SBRI05018006  
11/23/2004     

6-8 ft
0.347 U 0.434 U 0.172 U 0.345 U 0.354 UJ 1.81 U 0.125 J 0.357 UJ
0.693 U 0.343 U 0.344 U 0.345 U 0.354 UJ 3.62 U 0.335 U 0.357 U

0.0407 J 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.266 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.355 0.0335 U 0.0357 U

0.0693 U 0.0343 U 0.0344 U 0.0345 U 0.0354 UJ 0.362 U 0.0335 U 0.0357 UJ
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.145 J 0.345 U 0.354 UJ 3.62 U 0.335 U 0.357 UJ
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U

0.56 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.937 0.0335 U 0.0357 U
0.019 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 UJ 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 UJ 3.62 U 0.335 U 0.357 U
0.122 J 0.0343 U 0.0344 U 0.0345 U 0.0354 UJ 0.298 0.0335 U 0.0357 UJ
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U

0.0693 U 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.362 U 0.0335 U 0.0357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.358 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.604 0.0335 U 0.0357 U
0.693 U 0.343 U 0.344 U 0.345 U 0.354 U 3.62 U 0.335 U 0.357 U
0.459 J 0.0343 U 0.0344 U 0.0345 U 0.0354 U 0.722 0.0174 J 0.0357 U

0.0173 UJ 0.0171 U 0.0172 U 0.0172 U 0.0177 U 0.0723 U 0.0168 U 0.0179 U
0.0173 UJ 0.0171 U 0.0172 U 0.0172 U 0.0177 U 0.0723 U 0.0168 U 0.0179 UJ

0.0202 J 0.0171 U 0.0172 U 0.0172 U 0.0177 U 0.11 0.0168 U 0.0179 UJ
0.128 J 0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.495 0.00168 U 0.00179 UJ

0.0901 J 0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.343 0.00168 U 0.00179 UJ
0.126 J 0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.503 0.00168 U 0.0114 J

0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.194 0.0153 U 0.00179 U
0.0669 J 0.000856 U 0.000859 U 0.000862 U 0.00156 U 0.23 0.000839 U 0.000893 U
0.0851 J 0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.355 0.0078 J 0.00179 U

0.00173 UJ 0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.00723 U 0.00168 U 0.00179 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI05010005
DUP          

10/28/2004     
5-9 ft

SBRI05011009  
11/22/2004     

9-11 ft

SBRI05012008  
11/16/2004     

8-10 ft

SBRI05013008  
11/17/2004     

8-10 ft

SBRI05014009  
11/18/2004     

9-11 ft

SBRI05016009  
11/9/2004      

9-11 ft

SBRI05017009  
11/9/2004      

9-11 ft

SBRI05017009
DUP          

11/9/2004      
9-11 ft

SBRI05018006  
11/23/2004     

6-8 ft
0.276 J 0.00171 U 0.00172 U 0.00172 U 0.00419 U 1.18 0.0203 0.00886 UJ

0.0173 UJ 0.0171 U 0.0172 U 0.0172 U 0.0177 U 0.0916 U 0.0168 U 0.0179 U
0.00173 UJ 0.00171 U 0.00172 U 0.00172 U 0.00177 U 0.00723 U 0.00168 U 0.00179 UJ
0.0173 UJ 0.0171 U 0.0172 U 0.0172 U 0.0177 U 0.0723 U 0.0168 U 0.0179 UJ

0.176 J 0.0171 UJ 0.0172 U 0.0172 U 0.0177 U 0.817 0.0172 0.0179 UJ
0.218 J 0.00171 U 0.00172 U 0.00172 U 0.00419 U 0.897 0.0254 J 0.012 J

9230 7750 5360 J 6950 8910 J 13900 7840 14600 
0.0226 UJ  R 0.024 UJ 0.0223 U 0.0231 UJ 0.0238 UJ 0.0217 UJ  R

4.7 4.4 J 5.5 J 6.5 4.5 J 25.4 6 7.1 J
46.5 J 47.5 21.6 J 25.2 38.6 60.8 40.3 54.7 

0.35 0.19 0.2 J 0.24 0.32 0.52 0.3 0.51 
0.081 0.094 0.06 0.051 0.11 0.12 0.099 0.15 
1010 1450 619 J 998 932 1300 J 1730 1220 

23.6 J 15.6 J 10.4 J 19 22.5 J 34.4 J 18.4 J 21.9 J
5 5.1 2.3 J 3 9.4 6.8 4.4 J 5.9 

13.8 UJ 9 U 13.4 U 20.1 UJ 17.5 U 13.7 UJ 14.2 UJ
16100 J 15000 9040 13900 12100 J 15900 10900 14500 

6.3 5.8 4.3 3.9 5.6 10.4 5.6 J 15.2 
5420 J 3680 2410 3940 4270 6010 3710 3710 
230 J 236 83.5 86.3 278 J 178 356 J 163 

0.0045 0.00189 U 0.00183 U 0.00185 U 0.003 0.016 0.00177 U 0.023 
0.48 0.96 0.78 0.6 0.93 0.62 J 1.3 J 0.69 

14.3 J 8.1 J 6.5 10.7 16 J 22.5 J 12.2 J 14.9 J
3340 J 3620 1540 1800 2640 J 3020 J 2050 2050 

0.54 U 1.1 U 1 U 0.82 U 0.4 U 1.3 U 0.87 U
0.033 U 0.016 U 0.021 U 0.064 U 0.044 U 0.025 U 0.054 U
92.2 U 93.3 UJ 91.9 U 90.6 U 165 163 J 117 U

0.19 0.23 0.091 U 0.098 U 0.17 U 0.19 J 0.21 J 0.16 U
11.5 J 7.2 4.3 5.8 6.7 J 5.6 J 6.4 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI05010005
DUP          

10/28/2004     
5-9 ft

SBRI05011009  
11/22/2004     

9-11 ft

SBRI05012008  
11/16/2004     

8-10 ft

SBRI05013008  
11/17/2004     

8-10 ft

SBRI05014009  
11/18/2004     

9-11 ft

SBRI05016009  
11/9/2004      

9-11 ft

SBRI05017009  
11/9/2004      

9-11 ft

SBRI05017009
DUP          

11/9/2004      
9-11 ft

SBRI05018006  
11/23/2004     

6-8 ft
621 876 J 335 J 374 515 J 607 509 667 J

0.29 UJ 0.33 UJ 0.4 0.48 U 0.59 J 0.13 J 0.27 UJ
3 1.2 1.8 J 1.5 2 2.7 1.8 2.4 

25.6 J 21.8 J 11.1 J 15.9 18.9 J 29.5 J 19.9 25 J
29 J  R 14.7 UJ 18.2 U 26.5 U 31.2 J 25.5  R

1.8 J 2.2 J 1.6 2.4 4.4 2.7 J 3.9 J

2.69430052 2.96943231 3.29985653 5.77395577 7.79510022 1.13136392 6.72727273 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI05019005  
11/15/2004     

5-7 ft

SBRI05020008  
10/14/2005     

8-10 ft

SBRI05021008  
10/14/2005     

8-10 ft

SBRI05022008  
10/14/2005     

8-10 ft

SBRI05023008  
10/14/2005     

8-10 ft

SBRI07001004  
10/22/2004     

4-6 ft

SBRI07002004  
10/22/2004     

4-6 ft

SBRI07003004  
10/22/2004     

4-6 ft

SBRI07004004  
10/22/2004     

4-6 ft

0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.00448 UJ 0.00498 U 0.00536 U 0.00522 U 0.00435 U
0.00448 UJ 0.00498 U 0.00536 U 0.00522 U 0.00435 U
0.00448 U 0.00498 U 0.00536 U 0.00522 U 0.00435 U
0.00448 U 0.00498 U 0.00536 U 0.00522 U 0.00435 U

0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.00448 UJ 0.00498 U 0.00536 U 0.00522 U 0.00435 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.00448 U 0.00498 U 0.00536 U 0.00522 U 0.00435 U

0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U

0.001 J 0.000996 U 0.00107 U 0.00104 U 0.000869 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI05019005  
11/15/2004     

5-7 ft

SBRI05020008  
10/14/2005     

8-10 ft

SBRI05021008  
10/14/2005     

8-10 ft

SBRI05022008  
10/14/2005     

8-10 ft

SBRI05023008  
10/14/2005     

8-10 ft

SBRI07001004  
10/22/2004     

4-6 ft

SBRI07002004  
10/22/2004     

4-6 ft

SBRI07003004  
10/22/2004     

4-6 ft

SBRI07004004  
10/22/2004     

4-6 ft
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U

0.000896 UJ 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.00448 U 0.00498 U 0.00536 U 0.00522 U 0.00435 U

0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U
0.00179 U 0.00199 U 0.00214 U 0.00209 U 0.00174 U

0.000896 U 0.000996 U 0.00107 U 0.00104 U 0.000869 U

1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
2.92 U 0.691 U 0.686 U 0.696 U 0.718 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U

0.146 U 0.0345 U 0.0343 U 0.0348 U 0.0359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U

0.146 U 0.0345 U 0.0343 U 0.0348 U 0.0359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U

0.146 U 0.0347 U 0.0357 U 0.0135 J 0.0196 J 0.0345 U 0.0343 U 0.0348 U 0.0359 U
0.146 U 0.0347 U 0.0357 U 0.0368 U 0.0357 U 0.0345 U 0.0343 U 0.0348 U 0.0359 U
0.146 U 0.0347 U 0.0158 J 0.027 J 0.0363 0.0345 U 0.0343 U 0.0348 U 0.0359 U
0.146 U 0.0347 U 0.0842 0.0368 U 0.18 0.0345 U 0.0343 U 0.0348 U 0.0359 U

0.39 0.0347 U 0.0357 U 0.0368 U 0.18 0.0345 U 0.0343 U 0.0348 U 0.0359 U
0.445 0.0347 U 0.0357 U 0.193 0.266 0.0345 U 0.0343 U 0.0348 U 0.0359 U

0.121 J 0.0347 U 0.0357 U 0.0368 U 0.123 0.0345 U 0.0343 U 0.0348 U 0.0359 U
0.15 0.0347 U 0.0357 U 0.0368 U 0.106 0.0345 U 0.0343 U 0.0348 U 0.0359 U

2.92 U 0.691 U 0.686 UJ 0.696 U 0.718 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI05019005  
11/15/2004     

5-7 ft

SBRI05020008  
10/14/2005     

8-10 ft

SBRI05021008  
10/14/2005     

8-10 ft

SBRI05022008  
10/14/2005     

8-10 ft

SBRI05023008  
10/14/2005     

8-10 ft

SBRI07001004  
10/22/2004     

4-6 ft

SBRI07002004  
10/22/2004     

4-6 ft

SBRI07003004  
10/22/2004     

4-6 ft

SBRI07004004  
10/22/2004     

4-6 ft
0.135 J 0.173 U 0.343 U 0.348 UJ 0.18 U
1.46 U 0.345 U 0.343 U 0.348 UJ 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
0.291 0.0347 U 0.069 0.201 0.223 0.0345 U 0.0343 U 0.0348 U 0.0359 U

0.146 U 0.0347 U 0.0357 U 0.0368 U 0.0357 U 0.0345 U 0.0343 U 0.0348 U 0.0359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 UJ 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
0.709 0.0347 U 0.125 0.257 0.436 0.0345 U 0.0343 U 0.0348 U 0.0359 U

0.0265 J 0.0347 U 0.0357 U 0.0122 J 0.0177 J 0.0345 U 0.0343 U 0.0348 U 0.0359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
0.167 0.0347 U 0.0357 U 0.0368 U 0.123 0.0345 U 0.0343 U 0.0348 U 0.0359 U

1.46 U 0.345 U 0.343 U 0.348 U 0.359 U

0.146 U 0.0347 U 0.0357 U 0.0368 U 0.0148 J 0.0345 U 0.0343 U 0.0348 U 0.0359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
0.428 0.0347 U 0.067 0.148 0.261 0.0345 U 0.0343 U 0.0348 U 0.0359 U

1.46 U 0.345 U 0.343 U 0.348 U 0.359 U
0.699 0.0347 U 0.117 0.236 0.368 0.0345 U 0.0343 U 0.0348 U 0.0359 U

0.0729 U 0.0173 U 0.0172 J 0.0174 UJ 0.018 U
0.0729 U 0.0173 U 0.0172 U 0.0174 UJ 0.018 U

0.141 0.0173 U 0.0172 U 0.0174 U 0.018 U
0.568 0.00173 U 0.00172 U 0.00174 U 0.0018 U
0.423 0.00173 U 0.00172 U 0.00174 UJ 0.0018 U
0.509 0.00173 U 0.00152 J 0.00174 UJ 0.0018 U

0.00729 U 0.00173 U 0.00172 U 0.00174 U 0.0018 U
0.286 0.000863 U 0.000858 U 0.00087 UJ 0.000898 U
0.379 0.00173 U 0.00172 U 0.00174 UJ 0.0018 U

0.00729 U 0.00173 U 0.00172 U 0.00174 UJ 0.0018 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI05019005  
11/15/2004     

5-7 ft

SBRI05020008  
10/14/2005     

8-10 ft

SBRI05021008  
10/14/2005     

8-10 ft

SBRI05022008  
10/14/2005     

8-10 ft

SBRI05023008  
10/14/2005     

8-10 ft

SBRI07001004  
10/22/2004     

4-6 ft

SBRI07002004  
10/22/2004     

4-6 ft

SBRI07003004  
10/22/2004     

4-6 ft

SBRI07004004  
10/22/2004     

4-6 ft
1.29 0.00173 U 0.00134 J 0.000586 J 0.0018 U

0.0807 J 0.0173 U 0.0172 UJ 0.0174 UJ 0.018 U
0.00729 U 0.00173 U 0.00172 U 0.00174 U 0.0018 U
0.0729 U 0.0173 U 0.0172 UJ 0.0174 UJ 0.018 U

0.78 0.0173 U 0.0172 U 0.0174 UJ 0.018 U
0.985 0.00173 U 0.000984 J 0.00174 U 0.0018 U

8090 J 8140 9680 9080 8630 10200 J 8300 7060 8140 J
0.057 UJ 0.021 U 0.06 U 3.5 0.037 U 0.0225 UJ 0.0223 UJ 0.0225 UJ 0.0237 UJ

5.5 J 4.6 J 8 J 7.3 J 4.5 J 4.9 J 1.7 J 2.7 J 3.7 J
27.6 J 16.1 J 26.9 J 48.5 J 37.9 J 67.4 J 55.3 J 49.6 J 41.4 J
0.78 J 0.29 0.91 0.41 1 0.25 J 0.19 J 0.19 J 0.25 J

0.1 0.098 0.2 0.19 0.18 0.063 0.046 U 0.047 U 0.059 
709 J 333 J 883 J 1600 J 638 J 933 775 J 767 J 1090 
14 J 9.8 J 15.6 J 22.4 J 15.9 J 20.7 J 18.1 J 15 J 14.4 J

3.8 J 2 3.2 6.4 3.7 7.3 2.9 2.9 3.6 
48.4 4.9 UJ 21.6 J 14.4 J 17.7 J 14.5 J 10.3 UJ 13.5 UJ 10.4 J
9650 7650 11600 18700 13000 20400 13000 J 12300 J 14900 
12.2 4.1 J 18.8 J 8.9 J 8.5 J 5 J 3.6 J 4 J 4.3 J
2440 1710 2420 4730 3100 5060 3820 J 3260 J 3630 
107 63.3 J 103 J 344 J 126 213 114 104 166 

0.012 J 0.0097 0.084 0.0098 0.011 0.00182 U 0.00132 U 0.00135 U 0.00186 U
0.99 0.41 2.6 3 0.88 0.87 1.1 0.89 0.99 
9.6 J 5.4 J 9.6 J 16.5 J 8.4 J 11.2 J 6.5 J 5.5 J 8.2 J
1160 769 1190 2110 1620 4330 3720 J 3110 J 3040 
1.1 U 1.2 1.3 0.93 0.71 0.51 J 0.53 U 0.41 U 1.2 J

0.038 U 0.024 U 0.16 0.045 U 0.046 U 0.027 0.013 0.017 0.022 
67.8 UJ 41.8 J 59.9 J 181 J 72 J 135 89.3 U 109 U 213 
0.11 U 0.074 UJ 0.1 UJ 0.11 UJ 0.14 UJ 0.27 0.22 U 0.19 U 0.17 

5 4.1 5.8 4.2 4.5 4.5 3.4 J 3.3 J 5.4 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI05019005  
11/15/2004     

5-7 ft

SBRI05020008  
10/14/2005     

8-10 ft

SBRI05021008  
10/14/2005     

8-10 ft

SBRI05022008  
10/14/2005     

8-10 ft

SBRI05023008  
10/14/2005     

8-10 ft

SBRI07001004  
10/22/2004     

4-6 ft

SBRI07002004  
10/22/2004     

4-6 ft

SBRI07003004  
10/22/2004     

4-6 ft

SBRI07004004  
10/22/2004     

4-6 ft
421 J 328 483 649 592 929 682 590 577 
0.32 0.12 U 1.3 0.2 U 0.43 0.23 UJ 0.15 UJ 0.16 UJ 0.33 UJ
8.6 0.94 14.1 5 7.4 1.3 J 1 J 0.99 J 1.4 J

14.7 J 11.3 17.7 30.2 20.6 26.3 J 25.1 J 21.4 J 18.2 J
19.5 U 12.4 27.8 28.6 22.9 31.4 J 22.3 UJ 21.1 UJ 19.3 J

2.2 J 1.6 J 3 J 3.5 J 3.9 J 1.5 J 1.3 UJ 1.2 UJ 2 J

8.52713178 3.45679012 3.83311434 5.23156819 7.62750635 

16.9 U 17 U 18 U 18.1 U
7.96 U 8.2 U 8.3 U 8.53 U
5.97 U 6.1 U 6.2 U 6.4 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI07005004  
10/21/2004     

4-6 ft

SBRI07006004  
10/21/2004     

4-6 ft

SBRI07007004  
10/21/2004     

4-6 ft

SBRI07007004R 
11/11/2004      

4-6 ft

SBRI07008004  
11/4/2004      

4-6 ft

SBRI07009004  
10/21/2004     

4-6 ft

SBRI07010004  
10/21/2004     

4-6 ft

SBRI07011004  
10/13/2005     

4-6 ft

SBRI07011004
DUP          

10/13/2005     
4-6 ft

0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.0038 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00534 U 0.0074 0.00563 UJ 0.00532 U 0.00479 U 0.00536 U
0.00534 U 0.00569 U 0.00563 UJ 0.00532 U 0.00479 U 0.00536 U
0.00534 U 0.00569 U 0.00563 UJ 0.00532 U 0.00479 U 0.00536 U
0.00534 U 0.13 0.00563 UJ 0.00532 U 0.00479 U 0.0161 
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00534 U 0.00569 U 0.00563 U 0.00532 U 0.00479 U 0.00536 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00534 U 0.00569 U 0.00563 U 0.00532 U 0.00479 U 0.00536 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.0068 0.00107 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI07005004  
10/21/2004     

4-6 ft

SBRI07006004  
10/21/2004     

4-6 ft

SBRI07007004  
10/21/2004     

4-6 ft

SBRI07007004R 
11/11/2004      

4-6 ft

SBRI07008004  
11/4/2004      

4-6 ft

SBRI07009004  
10/21/2004     

4-6 ft

SBRI07010004  
10/21/2004     

4-6 ft

SBRI07011004  
10/13/2005     

4-6 ft

SBRI07011004
DUP          

10/13/2005     
4-6 ft

0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.00034 J 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.0026 0.00107 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00534 U 0.00569 U 0.00563 U 0.00532 U 0.00479 U 0.00536 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U
0.00214 U 0.00228 U 0.00213 U 0.00213 U 0.00192 U 0.00214 U
0.00107 U 0.00114 U 0.00113 U 0.00106 U 0.000959 U 0.00107 U

0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.698 U 0.774 U 0.706 U 0.681 UJ 0.69 U 0.686 U
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.14 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.0342 J 0.0387 U 0.0353 U 0.0341 U 0.0345 U 0.0343 U

0.196 0.0387 U 0.0353 U 0.0341 U 0.0345 U 0.0343 U
0.0322 J 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.0349 U 0.0387 U 0.0353 U 0.0341 U 0.0345 U 0.0343 U
0.0349 U 0.0387 U 0.0353 UJ 0.0341 UJ 0.0345 U 0.0343 U
0.698 UJ 0.774 U 0.706 U 0.681 U 0.69 UJ 0.686 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI07005004  
10/21/2004     

4-6 ft

SBRI07006004  
10/21/2004     

4-6 ft

SBRI07007004  
10/21/2004     

4-6 ft

SBRI07007004R 
11/11/2004      

4-6 ft

SBRI07008004  
11/4/2004      

4-6 ft

SBRI07009004  
10/21/2004     

4-6 ft

SBRI07010004  
10/21/2004     

4-6 ft

SBRI07011004  
10/13/2005     

4-6 ft

SBRI07011004
DUP          

10/13/2005     
4-6 ft

0.349 U 0.387 UJ 0.155 J 0.17 UJ 0.173 U 0.343 UJ
0.349 U 0.387 UJ 0.353 U 0.341 U 0.345 U 0.343 UJ
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U

0.0237 J 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 U 0.345 U 0.343 U
0.349 U 0.032 J 0.353 U 0.341 U 0.345 U 0.343 UJ
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.0365 0.0195 J 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.117 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.0349 U 0.0387 U 0.0353 U 0.0341 U 0.0345 U 0.0343 U
0.349 U 0.387 U 0.353 U 0.341 UJ 0.345 U 0.343 U

0.0318 J 0.0219 J 0.0353 U 0.0341 UJ 0.0345 U 0.0343 U

0.0174 U 0.0193 UJ 0.0176 U 0.017 U 0.0173 U 0.0171 U
0.0174 U 0.0193 UJ 0.0176 U 0.017 U 0.0173 U 0.0171 UJ

0.0174 UJ 0.0193 U 0.0176 U 0.017 U 0.0173 U 0.0171 UJ
0.013 0.0235 0.00176 U 0.0017 U 0.00173 U 0.00171 U

0.0131 J 0.00193 UJ 0.00176 U 0.0017 U 0.00173 U 0.00171 U
0.0204 J 0.019 J 0.00176 UJ 0.0017 U 0.00173 U 0.00171 UJ

0.0152 0.0133 0.00176 U 0.0017 U 0.00173 U 0.00171 U
0.0106 J 0.000967 UJ 0.000882 U 0.000852 U 0.000863 U 0.000857 UJ
0.011 J 0.00983 J 0.00176 UJ 0.0017 U 0.00173 U 0.00171 U

0.00174 U 0.00193 UJ 0.00176 UJ 0.0017 U 0.00173 U 0.00171 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI07005004  
10/21/2004     

4-6 ft

SBRI07006004  
10/21/2004     

4-6 ft

SBRI07007004  
10/21/2004     

4-6 ft

SBRI07007004R 
11/11/2004      

4-6 ft

SBRI07008004  
11/4/2004      

4-6 ft

SBRI07009004  
10/21/2004     

4-6 ft

SBRI07010004  
10/21/2004     

4-6 ft

SBRI07011004  
10/13/2005     

4-6 ft

SBRI07011004
DUP          

10/13/2005     
4-6 ft

0.0226 0.0241 0.00176 U 0.0017 U 0.00173 U 0.00171 U
0.0174 U 0.0193 UJ 0.0176 U 0.017 U 0.0173 U 0.0171 U

0.00174 U 0.00193 U 0.00176 U 0.0017 U 0.00173 U 0.00171 U
0.0174 U 0.0193 UJ 0.0176 U 0.017 U 0.0173 U 0.0171 U

0.00895 J 0.0184 J 0.0176 U 0.017 U 0.0173 U 0.0171 U
0.0198 0.018 0.00176 U 0.0017 U 0.00173 U 0.00171 U

9030 10300 8120 10700 9440 13300 5760 
0.12 UJ 0.0249 UJ 0.0232 UJ 0.0222 UJ 0.0226 UJ 0.0221 UJ 0.039 U

4.7 J 7.4 J 4.1 4.9 5.3 J 4.2 J 6 J
41 J 36.2 J 67.2 J 72.4 32.6 J 70.3 J 19.7 J

0.44 J 0.39 J 0.22 0.31 0.38 J 0.31 J 0.24 
0.075 U 0.11 0.062 U 0.066 U 0.065 U 0.07 U 0.12 

623 J 984 J 1070 434 497 J 723 J 675 J
17.1 J 33.4 J 18.2 J 20 13.6 J 20.6 J 9.3 J

3.7 4 3.6 J 4.3 4.7 4.9 2.7 
17.2 UJ 8.8 UJ 12.2 U 16.9 UJ 10.4 UJ 14.1 UJ 4.9 UJ
12500 J 11000 J 15700 17900 11400 J 20500 J 8630 

5.3 J 6.6 J 4 J 5.6 J 5 J 4 J 3.9 J
2980 J 4240 J 4220 J 3950 2850 J 6540 J 1920 

107 112 172 J 189 98.3 245 95.1 
0.0096 U 0.017 U 0.00137 U 0.00184 UJ 0.0049 U 0.0019 U 0.0029 

3.2 0.23 0.79 1.1 J 0.65 2.6 0.36 
8.3 J 14.6 J 7.5 J 10.3 J 7.9 J 7 J 7 J

2220 J 2010 J 4040 4010 1730 J 5820 J 1160 
0.84 U 1.1 U 0.317 U 1.1 U 0.99 U 1.2 U 0.35 
0.017 0.022 0.028 U 0.025 U 0.012 J 0.015 J 0.016 U
82 U 76.6 U 86.7 U 84.7 78.6 U 143 58.9 J

0.17 U 0.16 U 0.24 U 0.25 U 0.13 U 0.49 0.065 UJ
3.5 J 6.8 J 5.5 J 5.9 9.1 J 7.5 J 6.5 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI07005004  
10/21/2004     

4-6 ft

SBRI07006004  
10/21/2004     

4-6 ft

SBRI07007004  
10/21/2004     

4-6 ft

SBRI07007004R 
11/11/2004      

4-6 ft

SBRI07008004  
11/4/2004      

4-6 ft

SBRI07009004  
10/21/2004     

4-6 ft

SBRI07010004  
10/21/2004     

4-6 ft

SBRI07011004  
10/13/2005     

4-6 ft

SBRI07011004
DUP          

10/13/2005     
4-6 ft

540 480 756 796 520 946 356 
0.29 UJ 0.19 UJ 0.27 U 0.079 UJ 0.13 UJ 0.13 UJ 0.19 U

300 J 2.2 J 1.2 J 1.9 2.4 J 2.1 J 1.4 
19.7 J 21.1 J 25.9 J 29.9 17.7 J 35.6 J 9.4 

19.3 UJ 21.1 UJ 23.9 U 26.7 U 25.6 UJ 47.5 UJ 13.3 
2.7 UJ 3.4 UJ 1.8 J 1.9 J 2.6 UJ 2.2 UJ 2.2 J

5.21578141 15.9948658 5.53719008 5.53719008 2.98458305 3.90336067 2.91834834 

18 U 20 U 17.9 U 17.4 UJ 17 U 17 U
8.4 U 4.83 J 4.26 J 8.17 UJ 8.1 U 8 U
6.3 U 3.39 J 6.32 U 6.13 UJ 2.99 J 6 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI07011008  
10/13/2005     

8-10 ft

SBRI07012004  
10/13/2005     

4-6 ft

SBRI07012008  
10/13/2005     

8-10 ft

SBRI07013004  
10/12/2005     

4-6 ft

SBRI07013008  
10/12/2005     

8-10 ft

SBRI07014004  
10/13/2005     

4-8 ft

SBRI07014008  
10/13/2005     

8-12 ft

SSRI07001001  
10/21/2004     

1-2 ft

SSRI07002001  
10/21/2004     

1-2 ft

0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.00468 U 0.00713 U
0.00468 U 0.00713 U
0.00468 U 0.00713 U
0.00468 U 0.00713 U

0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.00468 UJ 0.00713 UJ
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U

0.000936 UJ 0.00143 UJ
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.00468 U 0.00713 U

0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI07011008  
10/13/2005     

8-10 ft

SBRI07012004  
10/13/2005     

4-6 ft

SBRI07012008  
10/13/2005     

8-10 ft

SBRI07013004  
10/12/2005     

4-6 ft

SBRI07013008  
10/12/2005     

8-10 ft

SBRI07014004  
10/13/2005     

4-8 ft

SBRI07014008  
10/13/2005     

8-12 ft

SSRI07001001  
10/21/2004     

1-2 ft

SSRI07002001  
10/21/2004     

1-2 ft
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.000936 U 0.00143 U
0.00468 U 0.00713 U

0.000936 U 0.00143 U
0.00187 U 0.00285 U

0.000936 U 0.00143 U

0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.699 U 0.78 U
0.349 U 0.39 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.0349 U 0.039 U
0.0349 U 0.039 U
0.0349 U 0.039 U
0.0349 U 0.039 U
0.0349 U 0.039 U
0.0349 U 0.039 U
0.0349 U 0.039 U
0.699 U 0.78 U
0.349 U 0.407 
0.349 U 0.39 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI07011008  
10/13/2005     

8-10 ft

SBRI07012004  
10/13/2005     

4-6 ft

SBRI07012008  
10/13/2005     

8-10 ft

SBRI07013004  
10/12/2005     

4-6 ft

SBRI07013008  
10/12/2005     

8-10 ft

SBRI07014004  
10/13/2005     

4-8 ft

SBRI07014008  
10/13/2005     

8-12 ft

SSRI07001001  
10/21/2004     

1-2 ft

SSRI07002001  
10/21/2004     

1-2 ft
0.175 UJ 0.195 UJ
0.349 UJ 0.39 UJ
0.349 U 0.39 U

0.0349 U 0.039 U
0.0349 U 0.039 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U

0.349 UJ 0.39 UJ
0.349 U 0.39 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.0349 U 0.039 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.349 U 0.39 U
0.349 U 0.39 U
0.349 U 0.39 U

0.0349 U 0.039 U
0.349 U 0.39 U

0.0349 U 0.039 U

0.0175 U 0.0195 U
0.0175 U 0.0473 U
0.0175 U 0.0195 U

0.00175 U 0.00195 U
0.00175 U 0.00421 U

0.00175 UJ 0.00195 UJ
0.00175 U 0.00195 U

0.000873 U 0.000975 U
0.00229 J 0.00195 UJ

0.00175 UJ 0.00195 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI07011008  
10/13/2005     

8-10 ft

SBRI07012004  
10/13/2005     

4-6 ft

SBRI07012008  
10/13/2005     

8-10 ft

SBRI07013004  
10/12/2005     

4-6 ft

SBRI07013008  
10/12/2005     

8-10 ft

SBRI07014004  
10/13/2005     

4-8 ft

SBRI07014008  
10/13/2005     

8-12 ft

SSRI07001001  
10/21/2004     

1-2 ft

SSRI07002001  
10/21/2004     

1-2 ft
0.00599 0.013 J

0.0175 U 0.0195 U
0.00175 U 0.00195 U
0.0175 U 0.0195 U

0.00252 J 0.0195 U
0.00632 J 0.0147 J

7720 8770 7810 9400 7090 9630 7690 8930 17900 
0.0202 U 0.0209 UJ 0.0207 UJ 0.02 UJ 0.0201 UJ 0.0228 UJ 0.0205 UJ 0.0226 UJ 0.0256 UJ

3.9 J 3.4 3.3 1.8 2.2 4.2 2.4 14.7 7.7 
52.4 J 66 J 78 J 111 J 82.8 J 42.3 J 81.8 J 28.1 UJ 25.9 UJ

0.23 0.24 J 0.18 J 0.16 J 0.15 J 0.33 J 0.18 J 0.87 0.51 
0.099 0.2 0.18 0.17 0.16 0.19 0.17 0.13 U 0.11 U
409 J 665 J 704 J 327 J 469 J 1160 J 574 J 1820 393 

14.6 J 20 20.7 23.7 18 15.1 17.9 21.2 J 20.6 J
2.7 2.8 J 3.1 J 2.8 J 2.8 J 2.5 J 2.7 J 5 J 3.1 J

8.9 UJ 13.6 14.8 10.1 12.6 10.9 12.5 10.8 U 9.1 U
15400 13200 14000 16000 14700 11200 13900 10600 15800 

4.5 J 6.3 J 5.8 J 4.5 J 4.7 J 11.9 J 5.5 J 6.5 J 16.1 J
3200 3630 J 3480 J 4130 J 3410 J 2500 J 3600 J 4000 J 2830 J
118 105 113 135 113 96.8 120 175 J 105 J

0.002 0.0095 0.00206 U 0.00198 U 0.00196 U 2.5 0.00197 U 0.003 U 0.022 
0.64 2.5 1.4 0.9 1.3 1.7 1.1 0.4 3.1 
5.9 J 7.5 7 6.2 5.7 6.6 5.9 19.1 J 9.8 J
2590 3060 J 2990 J 4560 J 3760 J 1640 J 3370 J 1960 1290 
0.28 0.188 UJ 0.186 UJ 0.18 UJ 0.181 UJ 0.205 UJ 0.185 UJ 0.52 U 0.71 U

0.022 U 0.043 U 0.04 U 0.041 U 0.031 U 0.043 U 0.039 U 0.029 0.053 
68.1 J 127 132 82.7 90.6 68.8 84.9 91.2 U 42.2 U

0.16 UJ 0.25 J 0.28 J 0.35 J 0.28 J 0.17 UJ 0.28 J 0.13 U 0.19 U
4.5 3.6 4.2 3.9 4.7 5.3 5 3.8 J 7.5 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI07011008  
10/13/2005     

8-10 ft

SBRI07012004  
10/13/2005     

4-6 ft

SBRI07012008  
10/13/2005     

8-10 ft

SBRI07013004  
10/12/2005     

4-6 ft

SBRI07013008  
10/12/2005     

8-10 ft

SBRI07014004  
10/13/2005     

4-8 ft

SBRI07014008  
10/13/2005     

8-12 ft

SSRI07001001  
10/21/2004     

1-2 ft

SSRI07002001  
10/21/2004     

1-2 ft
721 950 932 1340 987 675 981 442 724 

0.053 U 0.15 J 0.12 UJ 0.062 UJ 0.069 UJ 0.19 J 0.074 UJ 0.38 U 0.45 U
1.5 127 47.5 1.2 1.1 184 75.6 5.3 J 2.1 J

22.8 25.4 26.1 37.5 30 23.3 29.4 16.2 J 28 J
18 23.1 20.4 26.7 22.3 19.5 23.3 25.6 U 91 U

1.4 J 2.4 1.8 1.8 1.5 2 1.5 3.9 UJ 3.5 UJ

5.05024536 14.8849507 

17.7 U 19.9 U
8.35 U 9.36 U
6.26 U 7.02 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI07003001  
10/21/2004     

1-2 ft

SSRI07004001  
10/21/2004     

1-2 ft

SSRI07005001  
10/21/2004     

1-2 ft

SSRI07006001  
10/20/2004     

1-2 ft

SSRI07007001  
10/20/2004     

1-2 ft

SSRI07007001R 
11/12/2004      

1-2 ft

SSRI07008001  
10/21/2004     

1-2 ft

SSRI07009001  
10/20/2004     

1-2 ft

SSRI07009001R 
11/12/2004      

1-2 ft

0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.00498 U 0.00493 U 0.00761 U 0.00688 U 0.00637 U 0.00576 U
0.00498 U 0.00493 U 0.00761 U 0.00688 U 0.00637 U 0.00576 U
0.00498 U 0.00493 U 0.00761 U 0.00688 U 0.00637 U 0.00576 U
0.00498 U 0.159 0.00761 U 0.0376 0.00637 U 0.0214 

0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.00498 UJ 0.00493 UJ 0.00761 UJ 0.00688 U 0.00637 UJ 0.00576 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U

0.000995 UJ 0.000987 UJ 0.00152 UJ 0.00138 U 0.00127 UJ 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.00498 U 0.00493 U 0.00761 U 0.00688 U 0.00637 U 0.00576 U

0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI07003001  
10/21/2004     

1-2 ft

SSRI07004001  
10/21/2004     

1-2 ft

SSRI07005001  
10/21/2004     

1-2 ft

SSRI07006001  
10/20/2004     

1-2 ft

SSRI07007001  
10/20/2004     

1-2 ft

SSRI07007001R 
11/12/2004      

1-2 ft

SSRI07008001  
10/21/2004     

1-2 ft

SSRI07009001  
10/20/2004     

1-2 ft

SSRI07009001R 
11/12/2004      

1-2 ft
0.000995 U 0.000987 U 0.00092 J 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.000995 U 0.000987 U 0.001 J 0.00138 U 0.00127 U 0.00115 U
0.00498 U 0.00493 U 0.00761 U 0.00688 U 0.00637 U 0.00576 U

0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U
0.00199 U 0.00197 U 0.00304 U 0.00217 U 0.00255 U 0.00208 U

0.000995 U 0.000987 U 0.00152 U 0.00138 U 0.00127 U 0.00115 U

0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 UJ 0.422 UJ 0.382 U 0.368 UJ
0.77 U 0.737 U 0.832 U 0.76 U 0.844 U 0.765 U 0.737 U

0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.0382 U 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.0382 U 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 UJ  R  R 0.382 U  R
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.0194 J 0.0368 U
0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.153 0.0368 U
0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.0758 0.0368 U
0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.442 0.0368 U
0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.447 0.0368 U
0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.668 0.0368 U
0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.22 0.0368 U
0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.0382 UJ 0.0368 U

0.77 U 0.0989 J 0.832 U 0.485 J 0.844 U 0.765 U 0.737 U
0.403 0.425 0.73 0.38 U 0.422 U 0.382 U 0.368 U

0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI07003001  
10/21/2004     

1-2 ft

SSRI07004001  
10/21/2004     

1-2 ft

SSRI07005001  
10/21/2004     

1-2 ft

SSRI07006001  
10/20/2004     

1-2 ft

SSRI07007001  
10/20/2004     

1-2 ft

SSRI07007001R 
11/12/2004      

1-2 ft

SSRI07008001  
10/21/2004     

1-2 ft

SSRI07009001  
10/20/2004     

1-2 ft

SSRI07009001R 
11/12/2004      

1-2 ft
0.192 UJ 0.368 UJ 0.416 UJ 0.0378 J 0.0489 J 0.382 UJ 0.184 U
0.385 UJ 0.368 UJ 0.416 UJ 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U  R  R 0.0191 J  R

0.0385 U 0.0229 J 0.0416 UJ 0.038 U 0.0422 U 0.504 0.0368 U
0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.0382 U 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.0458 J 0.368 U

0.385 UJ 0.368 UJ 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 UJ 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0398 0.0245 J 0.038 U 0.0214 J 1.09 0.0368 U
0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.018 J 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0368 U 0.0416 UJ 0.038 U 0.0422 U 0.255 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.0382 U 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0368 U 0.0416 U 0.038 U 0.0422 U 0.426 0.0368 U
0.385 U 0.368 U 0.416 U 0.38 U 0.422 U 0.382 U 0.368 U

0.0385 U 0.0527 0.0244 J 0.038 U 0.0256 J 0.77 0.0368 U

0.0192 U 0.0184 U 0.0208 U 0.076 U 0.0844 U 0.0191 U 0.0737 U
0.105 U 0.0243 U 0.407 U 0.301 U 0.19 U 0.0191 U 0.218 U

0.0192 U 0.0184 U 0.0208 U 0.076 U 0.0844 U 0.0939 J 0.0737 U
0.00192 U 0.0106 J 0.00208 U 0.0076 U 0.00844 U 0.381 0.00737 U
0.00192 U 0.0177 0.00208 U 0.0076 U 0.00844 U 0.372 0.00737 U

0.00192 UJ 0.00184 UJ 0.00208 UJ 0.0076 U 0.00844 U 0.397 J 0.00737 U
0.00192 U 0.0124 J 0.00208 U 0.0076 U 0.00844 U 0.00191 U 0.00737 U

0.000962 U 0.000921 U 0.00104 U 0.0038 U 0.00422 U 0.000956 U 0.00368 U
0.00192 UJ 0.014 J 0.00208 UJ 0.0076 U 0.00844 U 0.361 J 0.00737 U
0.00192 UJ 0.00184 UJ 0.00208 UJ 0.0076 U 0.00844 U 0.00191 UJ 0.00737 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI07003001  
10/21/2004     

1-2 ft

SSRI07004001  
10/21/2004     

1-2 ft

SSRI07005001  
10/21/2004     

1-2 ft

SSRI07006001  
10/20/2004     

1-2 ft

SSRI07007001  
10/20/2004     

1-2 ft

SSRI07007001R 
11/12/2004      

1-2 ft

SSRI07008001  
10/21/2004     

1-2 ft

SSRI07009001  
10/20/2004     

1-2 ft

SSRI07009001R 
11/12/2004      

1-2 ft
0.00192 U 0.0399 0.00208 U 0.0076 U 0.016 0.802 0.00737 U
0.0192 U 0.0184 U 0.0208 U 0.076 U 0.0844 U 0.0191 U 0.0737 U

0.00192 U 0.00184 U 0.00208 U 0.0076 U 0.00844 U 0.00191 U 0.00737 U
0.0192 U 0.0184 U 0.0208 U 0.076 U 0.0844 U 0.0191 U 0.0737 U
0.0192 U 0.0209 J 0.0208 U 0.076 U 0.0844 U 0.477 0.0737 U

0.00831 U 0.0317 0.0295 J 0.0076 U 0.00844 U 0.667 0.00737 U

14700 7880 16000 12600 15300 11200 10500 
0.0252 UJ 0.0243 UJ 0.21 UJ 0.05 UJ 0.0277 UJ 0.15 UJ 0.0242 UJ

6.7 7.2 13.3 4.9 5.3 7.7 4.7 
25.1 UJ 31.1 UJ 21.9 UJ 17.8 29.1 31.2 UJ 32.5 

0.48 0.29 0.51 0.39 0.46 0.49 0.38 
0.094 U 0.41 0.15 U 0.078 U 0.085 0.2 0.069 U

407 1360 299 210 220 2080 254 
16 J 17.3 J 17.3 J 12.8 J 17.4 J 23.9 J 13.9 J

2.7 J 4.2 J 2.4 J 2.1 2 4.6 J 2.4 
6.7 U 13.3 U 10 U 4.8 UJ 7.1 UJ 24.4 U 7.9 UJ

12500 11100 13800 10300 14900 14500 11700 
12.9 J 10.4 J 37 J 7.2 J 16.7 J 18.8 J 8 J
2200 J 3240 J 1690 J 1430 1990 4450 J 2370 
105 J 175 J 71.7 J 52.4 68.1 251 J 84.7 
0.018 0.016 0.049 0.019 U 0.053 0.021 0.016 U
0.62 0.53 1.1 0.75 0.94 0.87 0.65 
8.6 J 9.9 J 8.4 J 6.7 J 7 J 15.2 J 7.5 J
819 1440 609 532 1010 1510 1240 

0.72 U 0.61 U 1 U 0.72 UJ 0.83 UJ 0.49 U 0.52 UJ
0.039 0.083 0.057 0.029 0.053 0.051 0.04 

30.9 U 63.8 U 32.3 U 28.6 U 32.1 U 109 U 31.1 U
0.16 U 0.11 U 0.14 U 0.12 U 0.18 U 0.14 U 0.13 U

6.3 J 7.7 J 8 J 5.4 4.9 6.2 J 4.2 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI07003001  
10/21/2004     

1-2 ft

SSRI07004001  
10/21/2004     

1-2 ft

SSRI07005001  
10/21/2004     

1-2 ft

SSRI07006001  
10/20/2004     

1-2 ft

SSRI07007001  
10/20/2004     

1-2 ft

SSRI07007001R 
11/12/2004      

1-2 ft

SSRI07008001  
10/21/2004     

1-2 ft

SSRI07009001  
10/20/2004     

1-2 ft

SSRI07009001R 
11/12/2004      

1-2 ft
595 446 578 456 546 488 466 

0.26 U 0.53 U 0.4 U 0.12 UJ 0.15 J 0.7 U 0.11 UJ
1.7 J 9.9 J 3.5 J 1.3 J 2.1 J 163 J 1.4 J

20.5 J 17.1 J 23 J 16.6 J 26.8 J 20.5 J 18.8 J
22.7 U 30.5 U 20.7 U 15.1 U 16.4 U 57.1 U 21.2 U
2.7 UJ 2.7 UJ 3.1 UJ 2.4 UJ 2.4 UJ 4.4 UJ 1.3 UJ

13.7541488 9.53736655 23.8169201 17.37972 23.5770821 20.9659715 13.3147102 13.6591445 9.5357591 

19.5 U 18.5 U 22.1 U 5.24 J 8.73 J 19.4 U 5.2 J
9.18 U 8.72 U 12.3 U 9.92 UJ 13.4 UJ 9.13 U 8.26 UJ
6.89 U 6.54 U 10.5 U 7.44 UJ 7.82 UJ 6.85 U 8.03 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI07010001  
10/20/2004     

1-2 ft

SSRI07010001R 
11/12/2004      

1-2 ft

SSRI07011001  
10/21/2004     

1-2 ft

SSRI07012001  
10/20/2004     

1-2 ft

SSRI07012001R 
11/12/2004      

1-2 ft

SSRI07013001  
10/20/2004     

1-2 ft

SSRI07014001  
10/20/2004     

1-2 ft

SSRI07014001R 
11/12/2004      

1-2 ft

SSRI07015001  
10/21/2004     

1-2 ft

0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00096 J 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U

0.0048 J 0.0124 U 0.00612 U 0.0055 U 0.0072 UJ 0.005 U
0.00589 U 0.0124 U 0.00612 U 0.0055 U 0.0072 UJ 0.005 U
0.00589 U 0.0124 U 0.00612 U 0.0055 U 0.0072 UJ 0.005 U

0.222 0.0124 U 0.0521 0.0055 U 0.0171 J 0.005 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 UJ 0.0011 U 0.00144 UJ 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00589 U 0.0124 U 0.00612 U 0.0055 UJ 0.0072 U 0.005 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 UJ 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U

0.00118 UJ 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00589 U 0.0124 U 0.00612 U 0.0055 U 0.0072 U 0.005 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.00058 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI07010001  
10/20/2004     

1-2 ft

SSRI07010001R 
11/12/2004      

1-2 ft

SSRI07011001  
10/21/2004     

1-2 ft

SSRI07012001  
10/20/2004     

1-2 ft

SSRI07012001R 
11/12/2004      

1-2 ft

SSRI07013001  
10/20/2004     

1-2 ft

SSRI07014001  
10/20/2004     

1-2 ft

SSRI07014001R 
11/12/2004      

1-2 ft

SSRI07015001  
10/21/2004     

1-2 ft
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00589 U 0.0124 U 0.00612 U 0.0055 U 0.0072 U 0.005 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U
0.00208 U 0.00498 U 0.00217 U 0.0022 U 0.0025 U 0.002 U
0.00118 U 0.00249 U 0.00122 U 0.0011 U 0.00144 U 0.000999 U

0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.377 UJ 0.382 U 0.376 UJ 0.382 U 0.384 UJ 0.366 U
0.754 U 0.763 U 0.751 U 0.763 U 0.768 U 0.733 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

 R 0.382 U  R 0.382 U  R 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.153 0.0376 U 0.0382 U 0.0384 U 0.145 
0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.0518 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.0382 U 0.0376 U 0.0382 UJ 0.0384 U 0.0366 U
0.754 U 0.763 U 0.751 U 0.0859 J 0.768 U 0.733 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI07010001  
10/20/2004     

1-2 ft

SSRI07010001R 
11/12/2004      

1-2 ft

SSRI07011001  
10/21/2004     

1-2 ft

SSRI07012001  
10/20/2004     

1-2 ft

SSRI07012001R 
11/12/2004      

1-2 ft

SSRI07013001  
10/20/2004     

1-2 ft

SSRI07014001  
10/20/2004     

1-2 ft

SSRI07014001R 
11/12/2004      

1-2 ft

SSRI07015001  
10/21/2004     

1-2 ft
0.062 J 0.382 UJ 0.188 U 0.382 U 0.192 U 0.366 UJ
0.377 U 0.382 UJ 0.376 U 0.382 U 0.384 U 0.366 UJ

 R 0.382 U  R 0.382 U  R 0.366 U
0.0377 U 0.0429 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.0386 J 0.376 U 0.382 U 0.384 U 0.366 UJ
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0573 0.0376 U 0.0382 U 0.0244 J 0.0347 J
0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0382 U 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.021 J 0.0376 U 0.0382 U 0.0384 U 0.0366 U
0.377 U 0.382 U 0.376 U 0.382 U 0.384 U 0.366 U

0.0377 U 0.0501 0.0376 U 0.0382 U 0.0221 J 0.0359 J

0.0754 U 0.0191 U 0.0751 U 0.0763 U 0.0768 U 0.0733 UJ
0.0754 U 0.0191 U 0.0751 U 0.0763 U 0.0768 U 0.0733 U
0.0754 U 0.0969 J 0.0751 U 0.0763 U 0.0768 U 0.0733 UJ

0.00754 U 0.223 0.00751 U 0.00763 U 0.00768 U 0.0796 
0.00754 U 0.114 J 0.00751 U 0.00763 U 0.00768 U 0.0582 J
0.00754 U 0.222 J 0.00751 U 0.00763 UJ 0.00768 U 0.0768 J
0.00754 U 0.0583 0.00751 U 0.00763 U 0.00768 U 0.11 
0.00377 U 0.0726 J 0.00376 U 0.00382 U 0.00384 U 0.00366 UJ
0.00754 U 0.138 J 0.00751 U 0.00763 UJ 0.00768 U 0.0736 J
0.00754 U 0.00796 J 0.00751 U 0.00763 UJ 0.00768 U 0.00733 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI07010001  
10/20/2004     

1-2 ft

SSRI07010001R 
11/12/2004      

1-2 ft

SSRI07011001  
10/21/2004     

1-2 ft

SSRI07012001  
10/20/2004     

1-2 ft

SSRI07012001R 
11/12/2004      

1-2 ft

SSRI07013001  
10/20/2004     

1-2 ft

SSRI07014001  
10/20/2004     

1-2 ft

SSRI07014001R 
11/12/2004      

1-2 ft

SSRI07015001  
10/21/2004     

1-2 ft
0.00754 U 0.402 0.00751 U 0.00818 U 0.00768 U 0.138 
0.0754 U 0.0191 U 0.0751 U 0.0763 U 0.0768 U 0.0733 UJ

0.00754 U 0.00191 U 0.00751 U 0.00763 U 0.00768 U 0.00733 U
0.0754 U 0.0191 U 0.0751 U 0.0763 U 0.0768 U 0.0733 U
0.0754 U 0.375 J 0.0751 U 0.0763 U 0.0768 U 0.0709 J

0.00754 U 0.338 0.00751 U 0.00803 J 0.0222 J 0.103 

15800 12100 11200 11400 10600 8300 
0.0246 UJ 0.073 UJ 0.0245 UJ 0.025 UJ 0.0251 UJ 0.059 UJ

8.6 9.1 J 4.1 3.8 6.4 6.1 J
68.9 25 J 28.6 62.4 J 96.3 25.3 J
0.5 1.2 J 0.33 0.48 0.56 0.83 J

0.091 0.26 0.053 U 0.083 U 0.1 0.18 
244 1240 J 359 272 1600 1490 J
20 J 16.1 J 11.9 J 14.6 J 12.5 J 14.1 J
3.1 3.2 2.1 2.5 J 3.2 3.8 

7.9 UJ 58.1 UJ 7.3 UJ 12.1 U 13.5 UJ 27.2 UJ
15900 11600 J 11600 12000 10700 11200 J
11.9 J 13.7 J 6.6 J 9.3 J 11.6 J 15.8 J
2950 2560 J 2080 2370 J 1660 2270 J
104 124 120 411 J 1290 128 

0.023 U 0.026 0.021 U 0.021 0.042 0.047 
0.67 1.9 0.46 0.54 0.6 1.3 
9.5 J 10 J 6.1 J 7.4 J 8.6 J 9.7 J
1840 802 J 1100 954 640 928 J

0.97 UJ 1.6 U 0.56 UJ 0.341 U 0.88 UJ 1.4 U
0.036 0.098 0.03 0.033 0.055 0.1 

43.3 U 55.7 U 39.6 U 33.6 U 34.3 U 53.5 U
0.19 U 0.11 U 0.15 U 0.16 U 0.16 U 0.096 U

5.2 5.2 J 4.1 3.4 J 2.3 5.3 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI07010001  
10/20/2004     

1-2 ft

SSRI07010001R 
11/12/2004      

1-2 ft

SSRI07011001  
10/21/2004     

1-2 ft

SSRI07012001  
10/20/2004     

1-2 ft

SSRI07012001R 
11/12/2004      

1-2 ft

SSRI07013001  
10/20/2004     

1-2 ft

SSRI07014001  
10/20/2004     

1-2 ft

SSRI07014001R 
11/12/2004      

1-2 ft

SSRI07015001  
10/21/2004     

1-2 ft
588 436 487 559 411 386 

0.2 J 1.9 J 0.092 UJ 0.23 U 0.3 J 1.3 J
1.8 J 958 J 2.4 J 0.87 J 2.9 J 95.6 J

29.3 J 18.3 J 18.6 J 18.2 J 13.9 J 20.2 J
27.1 U 27.1 UJ 25.1 U 21.5 U 27.7 U 28.1 UJ
2.4 UJ 4.5 J 1.4 UJ 0.82 UJ 0.48 UJ 3.6 J

14.3388233 11.6129032 12.6900585 12.9658031 11.2328767 12.8423745 18.7020616 13.2231405 9.88340542 

7.34 J 19 U 5.64 J 19.4 U 5.92 J 19 U
10.3 UJ 9 U 9.55 UJ 9.11 U 11.5 UJ 8.8 U
9.7 UJ 6.8 U 10.7 UJ 6.84 U 12.2 UJ 3.74 J
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI07016001  
10/20/2004     

1-2 ft

SSRI07017001  
10/20/2004     

1-2 ft

SSRI07018001  
10/20/2004     

1-2 ft

SBRI08001005  
10/11/2005     

6-8 ft

SBRI08002005  
10/11/2005     

5-7 ft

SBRI08002008  
10/11/2005     

8-10 ft

SBRI08003005  
10/11/2005     

5-7 ft

SBRI08003008  
10/11/2005     

8-10 ft

SBRI08004004  
10/11/2005     

4-6 ft

0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00635 U 0.0058 U 0.0058 U
0.00635 U 0.0058 U 0.0058 U
0.00635 U 0.0058 U 0.0058 U
0.00635 U 0.0058 U 0.0058 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U

0.00635 UJ 0.0058 UJ 0.0058 UJ
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U

0.00127 UJ 0.0012 UJ 0.0012 UJ
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00635 U 0.0058 U 0.0058 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI07016001  
10/20/2004     

1-2 ft

SSRI07017001  
10/20/2004     

1-2 ft

SSRI07018001  
10/20/2004     

1-2 ft

SBRI08001005  
10/11/2005     

6-8 ft

SBRI08002005  
10/11/2005     

5-7 ft

SBRI08002008  
10/11/2005     

8-10 ft

SBRI08003005  
10/11/2005     

5-7 ft

SBRI08003008  
10/11/2005     

8-10 ft

SBRI08004004  
10/11/2005     

4-6 ft
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00127 U 0.0012 U 0.0012 U
0.00635 U 0.0058 U 0.0058 U
0.00127 U 0.0012 U 0.0012 U
0.00254 U 0.0023 U 0.0023 U
0.00127 U 0.0012 U 0.0012 U

0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 U
0.389 U 0.378 U 0.39 U
0.389 U 0.378 U 0.39 U
0.389 U 0.378 UJ 0.39 UJ
0.778 U 0.756 U 0.78 U
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ

0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 U

0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 U
0.389 U 0.378 U 0.39 UJ
0.389 U  R  R
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 U

0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ

0.0389 UJ 0.0378 U 0.039 UJ
0.0514 J 0.756 U 0.78 U
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI07016001  
10/20/2004     

1-2 ft

SSRI07017001  
10/20/2004     

1-2 ft

SSRI07018001  
10/20/2004     

1-2 ft

SBRI08001005  
10/11/2005     

6-8 ft

SBRI08002005  
10/11/2005     

5-7 ft

SBRI08002008  
10/11/2005     

8-10 ft

SBRI08003005  
10/11/2005     

5-7 ft

SBRI08003008  
10/11/2005     

8-10 ft

SBRI08004004  
10/11/2005     

4-6 ft
0.195 UJ 0.0439 J 0.0487 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U  R  R

0.0389 U 0.0378 U 0.039 UJ
0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ

0.0389 U 0.0214 J 0.0244 J
0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ

0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 UJ

0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 UJ
0.389 U 0.378 U 0.39 U

0.0389 U 0.0378 U 0.039 UJ
0.389 U 0.378 U 0.39 U

0.0389 U 0.0257 J 0.028 J

0.0195 U 0.0756 U 0.078 U
0.116 U 0.0756 U 0.078 U

0.0195 U 0.0756 U 0.078 U
0.00195 U 0.00756 U 0.0078 U
0.00195 U 0.00756 U 0.0078 U

0.00195 UJ 0.00756 U 0.0078 U
0.00195 U 0.00756 U 0.0078 U

0.000973 U 0.00378 U 0.0039 U
0.00195 UJ 0.00756 U 0.0078 U
0.00195 UJ 0.00756 U 0.0078 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI07016001  
10/20/2004     

1-2 ft

SSRI07017001  
10/20/2004     

1-2 ft

SSRI07018001  
10/20/2004     

1-2 ft

SBRI08001005  
10/11/2005     

6-8 ft

SBRI08002005  
10/11/2005     

5-7 ft

SBRI08002008  
10/11/2005     

8-10 ft

SBRI08003005  
10/11/2005     

5-7 ft

SBRI08003008  
10/11/2005     

8-10 ft

SBRI08004004  
10/11/2005     

4-6 ft
0.00195 U 0.00756 U 0.0078 U
0.0195 U 0.0756 U 0.078 U

0.00195 U 0.00756 U 0.0078 U
0.0195 U 0.0756 U 0.078 U
0.0195 U 0.0756 U 0.078 U

0.00195 U 0.00756 U 0.0172 J

0.0034 U 0.0037 U 0.0036 U 0.0034 U 0.0036 U 0.0034 U
0.0034 U 0.0037 U 0.0036 U 0.0034 U 0.0036 U 0.0034 U
0.0034 U 0.0037 U 0.0036 U 0.0034 U 0.0036 U 0.0034 U
0.0034 U 0.0037 U 0.0036 U 0.0034 U 0.0036 U 0.0034 U
0.0034 U 0.0037 U 0.0036 U 0.0034 U 0.0036 U 0.0034 U

0.0086 0.0037 U 0.0243 0.0014 J 0.0036 U 0.0034 U
0.0027 J 0.0037 U 0.0042 J 0.0034 U 0.0036 U 0.0034 U

13900 11000 13000 5540 7830 7720 6340 5600 5610 
0.0254 UJ 0.0245 UJ 0.0255 UJ 0.048 UJ 0.028 UJ 0.03 UJ 0.028 UJ 0.028 UJ 0.026 UJ

4.2 3.7 4.2 3.6 5.1 6.9 4.6 6.1 4.2 
34.1 UJ 26 30.9 17.6 J 21.4 J 35.6 J 21.9 J 30.6 J 18.1 J

0.6 0.37 0.45 0.19 0.28 0.27 0.26 0.19 0.18 
0.082 U 0.077 U 0.068 U 0.17 0.24 0.22 0.16 0.22 0.14 

359 279 461 564 J 879 J 780 J 1110 J 1460 J 511 J
16.1 J 13.3 J 15.7 J 9.7 J 13.1 J 16.1 J 10.8 J 12.5 J 10.3 J
2.3 J 2.3 2.5 1.9 2.7 3.6 3 3.7 1.9 

9 U 5.6 UJ 7.3 UJ 6.7 U 9 U 12.1 U 7.1 U 7.6 U 5.3 U
14800 11500 13700 6700 7540 10300 7680 8840 6520 

15 J 8.6 J 10.5 J 3 J 3.9 J 5.3 J 3.9 J 2.7 J 3.2 J
2370 J 1950 2210 1880 J 2120 J 2560 J 2110 J 2280 J 1890 J
142 J 89 87.7 74.6 88.7 135 92.4 120 66.4 
0.024 0.013 0.02 U 0.00196 U 0.0031 0.0031 0.00199 U 0.00204 U 0.00195 U

1 0.53 0.67 0.29 0.4 1.2 0.62 0.43 0.19 U
7.2 J 7.1 J 7.1 J 6.7 J 8.3 J 9.8 J 7.8 J 6.5 J 6.1 J
1210 844 882 1150 J 1350 J 2170 J 1550 J 1940 J 1090 J
0.4 U 0.84 UJ 0.52 UJ 0.184 UJ 0.199 UJ 0.64 J 0.28 J 0.89 J 0.184 UJ
0.042 0.028 0.042 0.021 U 0.024 U 0.03 U 0.03 U 0.029 U 0.02 U

31.5 U 25.3 U 31.4 U 49.7 71 88.2 125 86.4 48 
0.19 U 0.13 U 0.16 U 0.097 U 0.11 U 0.14 U 0.14 U 0.11 U 0.08 U

4.2 J 4.5 4.2 4.1 8.2 7.4 5.4 5.2 4.2 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SSRI07016001  
10/20/2004     

1-2 ft

SSRI07017001  
10/20/2004     

1-2 ft

SSRI07018001  
10/20/2004     

1-2 ft

SBRI08001005  
10/11/2005     

6-8 ft

SBRI08002005  
10/11/2005     

5-7 ft

SBRI08002008  
10/11/2005     

8-10 ft

SBRI08003005  
10/11/2005     

5-7 ft

SBRI08003008  
10/11/2005     

8-10 ft

SBRI08004004  
10/11/2005     

4-6 ft
655 475 590 333 547 607 394 463 349 

0.44 U 0.096 UJ 0.095 UJ 0.12 U 0.16 U 0.21 0.089 U 0.14 U 0.14 U
28.6 J 1.2 J 1.3 J 1.1 J 2.2 J 2.5 J 1.2 J 1.5 J 1 J
22.7 J 17.8 J 22 J 9.9 J 13.1 J 17.1 J 11.1 J 13 J 10.8 J
33.5 U 19.3 U 21.3 U 12.9 J 14.3 J 19.5 J 14.4 J 14.7 J 12.5 J
1.3 UJ 1.7 UJ 1.7 UJ 2.3 2.6 2.6 2.1 2.4 1.9 

15.4014176 11.8283453 15.8329902 

19.9 U 5.33 J 11.5 J
9.37 U 10 UJ 10.2 UJ
7.03 U 7.55 UJ 10.1 UJ
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI08004008  
10/11/2005     

8-10 ft

SBRI08005004  
10/11/2005     

4-6 ft

SBRI08005008  
10/11/2005     

8-10 ft

SSRI08006002  
10/26/2005     

2-2.5 ft

SSRI08007001  
10/26/2005     

1-2 ft

SSRI08008002  
10/18/2005     

2-2.5 ft

TPRI08001002  
12/1/2004      

2-3 ft

TPRI08001002
DUP          

12/1/2004      
2-3 ft

TPRI08001004  
12/1/2004      

4-5 ft

0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.00489 U 0.0053 U
0.00489 U 0.0053 U
0.00489 U 0.0053 U
0.00489 U 0.006 

0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.00489 U 0.0053 U

0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 UJ
0.000979 U 0.00106 U
0.000979 U 0.00106 U

0.000979 UJ 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.00489 U 0.0053 U

0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI08004008  
10/11/2005     

8-10 ft

SBRI08005004  
10/11/2005     

4-6 ft

SBRI08005008  
10/11/2005     

8-10 ft

SSRI08006002  
10/26/2005     

2-2.5 ft

SSRI08007001  
10/26/2005     

1-2 ft

SSRI08008002  
10/18/2005     

2-2.5 ft

TPRI08001002  
12/1/2004      

2-3 ft

TPRI08001002
DUP          

12/1/2004      
2-3 ft

TPRI08001004  
12/1/2004      

4-5 ft
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U
0.000979 U 0.00106 U

 R 0.0053 U
0.000979 U 0.00106 U
0.00196 U 0.00212 U

0.000979 U 0.00106 U

0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.705 U 0.734 U
0.352 U 0.367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.0352 U 0.0367 U
0.0352 U 0.0367 U
0.0352 U 0.0367 U
0.0352 U 0.0367 U
0.0352 U 0.0367 U

0.0352 UJ 0.0367 U
0.0352 U 0.0367 U
0.705 U 0.734 U
0.352 U 0.367 U
0.352 U 0.367 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI08004008  
10/11/2005     

8-10 ft

SBRI08005004  
10/11/2005     

4-6 ft

SBRI08005008  
10/11/2005     

8-10 ft

SSRI08006002  
10/26/2005     

2-2.5 ft

SSRI08007001  
10/26/2005     

1-2 ft

SSRI08008002  
10/18/2005     

2-2.5 ft

TPRI08001002  
12/1/2004      

2-3 ft

TPRI08001002
DUP          

12/1/2004      
2-3 ft

TPRI08001004  
12/1/2004      

4-5 ft
0.0511 J 0.184 U
0.352 U 0.367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.0352 U 0.0367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U

0.0281 J 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.0352 U 0.0367 U
0.352 U 0.367 U
0.352 U 0.367 UJ
0.352 U 0.367 U

0.352 UJ 0.367 UJ
0.0352 U 0.0367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.352 U 0.367 U
0.352 U 0.367 U
0.352 U 0.367 U

0.0352 U 0.0367 U
0.352 U 0.367 U

0.0352 U 0.0367 U

0.0176 U 0.0184 U
0.0176 U 0.0184 U
0.0176 U 0.0184 U

0.00176 U 0.00184 U
0.00176 UJ 0.00184 U
0.00176 UJ 0.00184 U
0.00176 UJ 0.00184 U

0.000881 UJ 0.000918 U
0.00176 UJ 0.00184 U
0.00176 U 0.00184 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI08004008  
10/11/2005     

8-10 ft

SBRI08005004  
10/11/2005     

4-6 ft

SBRI08005008  
10/11/2005     

8-10 ft

SSRI08006002  
10/26/2005     

2-2.5 ft

SSRI08007001  
10/26/2005     

1-2 ft

SSRI08008002  
10/18/2005     

2-2.5 ft

TPRI08001002  
12/1/2004      

2-3 ft

TPRI08001002
DUP          

12/1/2004      
2-3 ft

TPRI08001004  
12/1/2004      

4-5 ft
0.00176 UJ 0.00184 U

0.0176 U 0.0184 U
0.00176 U 0.00184 U
0.0176 U 0.0184 U
0.0176 U 0.0184 U

0.00404 J 0.00193 U

0.0037 U 0.0034 U 0.0039 UJ 0.0039 U 0.0036 U 0.00353 U 0.00367 U
0.0037 U 0.0034 U 0.0039 UJ 0.0039 U 0.0036 U 0.00353 U 0.00367 U
0.0037 U 0.0034 U 0.0039 UJ 0.0039 U 0.0036 U 0.00353 U 0.00367 U
0.0037 U 0.0034 U 0.0039 UJ 0.0039 U 0.0036 U 0.00353 U 0.00367 U
0.0037 U 0.0034 U 0.0039 UJ 0.0039 U 0.0036 U 0.00353 U 0.00367 U
0.0037 U 0.002 J 0.0039 UJ 0.0039 U 0.0036 U 0.0679 J 0.038 
0.0037 U 0.0034 U 0.0039 UJ 0.0039 U 0.0036 U 0.0096 J 0.005 J

7440 5200 5130 10800  18800  10100 8120 13200 
0.076 UJ 0.04 UJ 0.043 UJ 0.13 UJ 0.024 UJ 0.0213 UJ 0.0232 UJ 0.044 UJ

9 5.9 6.9 6.5 6.2 6.2 J 6.5 5.6 
24.8 J 15.6 J 15.8 J 23.4 25.1 42.1 25 16.4 J

0.26 0.2 0.2 0.38 0.46 0.29 0.32 0.42 
0.26 0.16 0.19 0.13  0.12  0.099  0.11 0.087 

1090 J 569 J 746 J 794 J 248 J 400 J 645 J 371 J
12.3 10.4 10.6 14.6 J 17.3 J 18.7 15.8 13.2 
2.3 2.2 1.9 3.4 2.9 4.2 4.7 2.1 

8.8 U 5.4 U 6.9 U 8.6 J 8.3 J 13.9 11.7 6.1 J
8540 6840 7050 11500 13400 14400 12600 10100 
4.2 J 3.9 J 3.6 J 14.1 7.7 6.2 7.7 5.9 

2190 J 1950 J 2040 J 2640 2180 3930 3430 1930 J
89.8 67.2 69.9 120 J 72.1 J 141 J 148 59 

0.00218 U 0.00195 U 0.00204 U 0.041 UJ 0.017 UJ 0.025 U 0.0063 0.024 
0.37 0.28 U 0.33 0.64 0.86 0.56 0.54 0.84 
7.4 J 6.2 J 6.3 J 13.1 J 8.7 J 13 13.2 7.6 J

1460 J 1070 J 1050 J 1120 J 760 J 2730 J 1540 612 J
0.88 J 0.2 J 0.188 UJ 0.27  0.205 U 0.191 U 1 1.8 

0.039 U 0.019 U 0.028 U 0.044  0.039  0.021  0.034 0.02 
77.3 39.1 65.4 55.4  43.6  74 60.9 37.3 

0.12 U 0.079 U 0.084 U 0.14 U 0.12 U 0.16 U 0.12 0.11 
8 4.2 5.6 24.9 7.6 6.5 5.3 5 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

SBRI08004008  
10/11/2005     

8-10 ft

SBRI08005004  
10/11/2005     

4-6 ft

SBRI08005008  
10/11/2005     

8-10 ft

SSRI08006002  
10/26/2005     

2-2.5 ft

SSRI08007001  
10/26/2005     

1-2 ft

SSRI08008002  
10/18/2005     

2-2.5 ft

TPRI08001002  
12/1/2004      

2-3 ft

TPRI08001002
DUP          

12/1/2004      
2-3 ft

TPRI08001004  
12/1/2004      

4-5 ft
520 323 365 479 571 677 354 398 

0.27 0.12 U 0.18 U 0.22 UJ 0.17 UJ 0.36  0.27 UJ 0.26 U
2.2 J 1.4 J 1.4 J 1.4 J 1.5 J 1.9 9.6 J 2.3 

13.9 J 10.2 J 9.7 J 21.2 J 23.1 J 21.1 14.9 J 16.3 J
15.9 J 14.8 J 13.5 J 21.4  19.7  27.1  25.1 21.6 J

3.3 1.8 2.3 1.4 2.5 1.7 2.7 2.2 

5.48029557 9.51087391 

17.9 U 18.7 U
8.4 U 8.78 U
6.3 U 6.58 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

TPRI08002002  
11/30/2004     

2-3 ft

TPRI08002004  
11/30/2004     

4-5 ft

TPRI08003002  
11/30/2004     

2-3 ft

TPRI08003004  
11/30/2004     

4-5 ft

TPRI08004002  
11/30/2004     

2-3 ft

TPRI08004003  
11/30/2004     

3-4 ft

TPRI08005002  
11/30/2004     

2-3 ft

TPRI08005003  
11/30/2004     

3-4 ft

TPRI08006001  
11/30/2004     

1-2 ft

0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.00505 U 0.00513 U 0.00512 U 0.005 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.00505 U 0.00513 U 0.00512 U 0.005 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.00505 U 0.00513 U 0.00512 U 0.005 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.008 0.00513 U 0.024 0.005 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.00505 U 0.00513 U 0.00512 U 0.005 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U

0.00108 UJ 0.000958 UJ 0.000954 UJ 0.000831 UJ 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U

0.00108 UJ 0.000958 UJ 0.000954 UJ 0.000831 UJ 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.00505 U 0.00513 U 0.00512 U 0.005 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

TPRI08002002  
11/30/2004     

2-3 ft

TPRI08002004  
11/30/2004     

4-5 ft

TPRI08003002  
11/30/2004     

2-3 ft

TPRI08003004  
11/30/2004     

4-5 ft

TPRI08004002  
11/30/2004     

2-3 ft

TPRI08004003  
11/30/2004     

3-4 ft

TPRI08005002  
11/30/2004     

2-3 ft

TPRI08005003  
11/30/2004     

3-4 ft

TPRI08006001  
11/30/2004     

1-2 ft
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00538 U 0.00479 U 0.00477 U 0.00416 U 0.00463 U 0.00505 U 0.00513 U 0.00512 U 0.005 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U
0.00215 U 0.00192 U 0.00191 U 0.00166 U 0.00185 U 0.00202 U 0.00205 U 0.00205 U 0.002 U
0.00108 U 0.000958 U 0.000954 U 0.000831 U 0.000927 U 0.00101 U 0.00103 U 0.00102 U 0.000999 U

0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.746 U 0.728 U 0.75 U 0.72 U 0.742 U 0.754 U 0.752 U 0.778 U 0.746 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.0373 U 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.0373 U 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.0316 J 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U
0.0373 U 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U

0.0848 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U
0.0373 U 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U

0.269 0.0364 U 0.0375 U 0.036 U 0.145 0.102 0.133 0.0879 0.171 
0.33 0.0364 U 0.0375 U 0.036 U 0.148 0.0308 J 0.12 0.0339 J 0.0295 J
0.17 0.0364 U 0.0477 0.036 U 0.0446 J 0.021 J 0.0212 J 0.0389 UJ 0.0772 J

0.143 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0645 0.0389 U 0.0373 U
0.746 U 0.728 U 0.565 J 0.72 U 0.532 J 0.754 U 0.752 U 0.544 J 0.746 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

TPRI08002002  
11/30/2004     

2-3 ft

TPRI08002004  
11/30/2004     

4-5 ft

TPRI08003002  
11/30/2004     

2-3 ft

TPRI08003004  
11/30/2004     

4-5 ft

TPRI08004002  
11/30/2004     

2-3 ft

TPRI08004003  
11/30/2004     

3-4 ft

TPRI08005002  
11/30/2004     

2-3 ft

TPRI08005003  
11/30/2004     

3-4 ft

TPRI08006001  
11/30/2004     

1-2 ft
0.187 U 0.0364 J 0.188 U 0.18 U 0.0497 J 0.0468 J 0.0642 J 0.0455 J 0.0506 J
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.0544 J 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.246 0.0364 U 0.056 0.036 U 0.0801 0.0236 J 0.104 0.0267 J 0.019 J

0.0373 U 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.0271 J 0.377 U 0.0341 J 0.0417 J 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.542 0.0364 U 0.0926 0.036 U 0.153 0.0291 J 0.181 0.0453 0.0438 
0.0333 J 0.0364 U 0.0375 U 0.036 U 0.007 J 0.0377 U 0.0063 J 0.0389 U 0.0373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.373 UJ 0.364 UJ 0.375 UJ 0.36 UJ 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.373 UJ 0.364 UJ 0.375 UJ 0.36 UJ 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.155 0.0364 U 0.0607 0.036 U 0.0612 0.0377 U 0.0533 0.0389 U 0.0385 

0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.0373 U 0.0364 U 0.0375 U 0.036 U 0.0371 U 0.0377 U 0.0376 U 0.0389 U 0.0373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.396 0.0364 U 0.0444 0.036 U 0.0889 0.0377 U 0.0911 0.0389 U 0.0281 J
0.373 U 0.364 U 0.375 U 0.36 U 0.371 U 0.377 U 0.376 U 0.389 U 0.373 U

0.541 0.0364 U 0.0375 U 0.036 U 0.15 0.032 J 0.159 0.0389 U 0.0693 

0.0746 U 0.0182 U 0.075 U 0.018 U 0.0185 U 0.0188 U 0.0188 U 0.0195 U 0.0186 U
0.0746 U 0.0182 U 0.075 U 0.018 U 0.0185 U 0.0188 U 0.0188 U 0.0195 U 0.0186 U
0.0746 U 0.0182 U 0.075 U 0.018 U 0.00925 J 0.0188 U 0.0195 J 0.0195 U 0.0117 J

0.00746 U 0.00182 U 0.108 0.0018 U 0.0651 J 0.00188 U 0.13 J 0.00195 U 0.0973 J
0.0882 0.00182 U 0.089 0.0018 U 0.0669 J 0.0158 J 0.109 J 0.0522 J 0.0856 J

0.11 0.00576 U 0.108 U 0.0018 U 0.0872 J 0.021 J 0.142 J 0.0543 J 0.0952 J
0.00746 U 0.00182 U 0.0075 U 0.0018 U 0.00185 UJ 0.00188 UJ 0.00188 UJ 0.00195 UJ 0.0767 J
0.00373 U 0.00091 U 0.0541 U 0.0009 U 0.000927 UJ 0.000942 U 0.00094 U 0.000973 UJ 0.055 UJ
0.00746 U 0.00182 U 0.0836 0.0018 U 0.0462 J 0.00188 U 0.0945 J 0.00195 U 0.0853 J
0.00746 U 0.00182 U 0.0075 U 0.00191 U 0.00185 U 0.00188 U 0.00188 U 0.00195 U 0.00186 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

TPRI08002002  
11/30/2004     

2-3 ft

TPRI08002004  
11/30/2004     

4-5 ft

TPRI08003002  
11/30/2004     

2-3 ft

TPRI08003004  
11/30/2004     

4-5 ft

TPRI08004002  
11/30/2004     

2-3 ft

TPRI08004003  
11/30/2004     

3-4 ft

TPRI08005002  
11/30/2004     

2-3 ft

TPRI08005003  
11/30/2004     

3-4 ft

TPRI08006001  
11/30/2004     

1-2 ft
0.22 0.0043 0.245 0.0018 U 0.113 J 0.0162 J 0.246 J 0.0569 J 0.256 J

0.0746 U 0.0182 U 0.075 U 0.018 U 0.0185 UJ 0.0188 U 0.0188 U 0.0195 U 0.0186 U
0.00746 U 0.00182 U 0.0075 U 0.0018 U 0.00185 U 0.00188 U 0.00188 U 0.00195 U 0.00186 U
0.0746 U 0.0182 U 0.075 U 0.018 U 0.0185 UJ 0.0188 U 0.0188 U 0.0195 U 0.0186 U

0.12 0.0182 U 0.159 0.018 U 0.0609 J 0.0188 UJ 0.132 J 0.0195 UJ 0.176 J
0.17 0.00561 0.196 0.0018 U 0.0968 J 0.0177 J 0.197 J 0.0648 J 0.201 J

1.87 U 0.0182 U 0.375 U 0.0036 U 3.71 U 0.00377 U 0.376 U 0.00389 U 0.373 U
1.87 U 0.0182 U 0.375 U 0.0036 U 3.71 U 0.00377 U 0.376 U 0.00389 U 0.373 U
1.87 U 0.0182 U 0.375 U 0.0036 U 3.71 U 0.00377 U 0.376 U 0.00389 U 0.373 U
1.87 U 0.0182 U 0.375 U 0.0036 U 3.71 U 0.00377 U 0.376 U 0.00389 U 0.373 U
1.87 U 0.0182 U 0.375 U 0.0036 U 3.71 U 0.00377 U 0.376 U 0.00389 U 0.373 U

14.7 0.22 13.9 0.125 16.6 0.0543 12.4 0.0872 5.34 
2.1 0.0281 1.78 0.016 2.24 J 0.0131 1.95 0.0128 0.9 J

11000 8390 9490 6930 9420 12500 9760 14500 10500 
0.078 UJ 0.071 UJ 0.07 UJ 0.11 UJ 0.0242 UJ 0.0248 UJ 0.0244 UJ 0.0255 UJ 0.0245 UJ

18.7 15.7 12.1 13.2 11.7 6.8 14 6.4 12.5 
32.9 J 19.2 J 29 J 17.7 J 29.5 18.9 27.8 23.7 44.1 

5.5 0.31 1.9 0.23 2.4 0.41 1.3 0.54 1.5 
0.32 0.13 0.24 0.14 0.23 0.075 0.17 0.098 0.19 

1130 J 734 J 935 J 773 J 971 J 822 J 640 J 568 J 1430 J
21.3 20.5 15.2 14.7 19.7 14.1 15.5 15.2 17.1 
4.7 4.5 4.3 4.9 4.2 2.4 4.5 2.3 4 

369 J 11.2 J 324 J 9.1 J 357 9.2 254 20.9 206 
13300 15100 11400 13800 10400 11600 10900 12400 10500 

53 10.8 44 5.5 47 13.2 33.2 15.6 31.1 
3380 J 4100 J 2490 J 3120 J 2790 2090 2680 2040 2810 

190 189 163 235 156 78.6 190 68.9 138 
0.094 0.016 0.041 0.0023 0.047 0.18 0.043 0.22 0.026 

1.9 0.38 0.62 0.19 0.67 0.46 0.52 0.62 0.42 
17.3 J 20.7 J 11.8 J 17.1 J 13.5 8 12.2 8.7 12.7 
1070 J 823 J 1180 J 842 J 1150 556 1060 521 879 

1.8 2.1 2 1.7 0.91 0.9 0.88 0.73 0.71 
1.9 0.032 0.16 0.026 0.19 0.027 0.27 0.052 0.17 

54.2 60.4 48.7 48.8 40.9 45 34.9 36.2 39.2 
0.12 0.089 0.12 0.071 0.11 0.095 0.11 0.13 0.11 

6 5.6 7.8 6.7 6.7 5.5 5 6.2 3.2 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

TPRI08002002  
11/30/2004     

2-3 ft

TPRI08002004  
11/30/2004     

4-5 ft

TPRI08003002  
11/30/2004     

2-3 ft

TPRI08003004  
11/30/2004     

4-5 ft

TPRI08004002  
11/30/2004     

2-3 ft

TPRI08004003  
11/30/2004     

3-4 ft

TPRI08005002  
11/30/2004     

2-3 ft

TPRI08005003  
11/30/2004     

3-4 ft

TPRI08006001  
11/30/2004     

1-2 ft
479 244 471 232 411 422 406 470 367 
2.5 0.22 U 0.57 U 0.16 U 0.53 UJ 0.29 UJ 0.43 UJ 0.19 UJ 0.42 UJ

94.3 2.4 36.3 1.8 44.9 J 1.6 J 32.2 J 2.9 J 19.7 J
19.7 J 14.4 J 15.6 J 11.4 J 16.8 J 17.1 J 15.5 J 18.4 J 15.1 J

49 J 27 J 41.8 J 28.2 J 42.3 21.3 48.7 21.7 46 
7.2 4.8 4 5.2 4.2 2 3.3 2.2 1.6 

11.6070717 9.33507944 13.3035774 7.43440233 10.0950119 11.6712024 12.1213876 14.3497758 10.625 

16.2 J 18.5 U 13.7 J 18 U 36.3 19.1 U 13.9 J 19.6 U 8.31 J
8.91 U 8.72 U 9.08 U 8.46 U 16.9 4.13 J 6.54 J 9.22 U 10.6 
6.68 U 6.54 U 6.81 U 6.34 U 6.66 U 6.74 U 6.79 U 6.91 U 6.53 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

TPRI08006003  
11/30/2004     

3-4 ft

TPRI08007001  
11/29/2004     

1-2 ft

TPRI08007003  
11/29/2004     

3-4 ft

TPRI08008001  
11/29/2004     

1-2 ft

TPRI08008003  
11/29/2004     

3-4 ft

TPRI08009002  
11/30/2004     

2-3 ft

TPRI08009003  
11/30/2004     

3-4 ft

0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.00461 U 0.00644 U 0.00463 U 0.00517 U 0.0044 U 0.00676 U 0.00499 U
0.00461 U 0.00644 U 0.00463 U 0.00517 U 0.0044 U 0.00676 U 0.00499 U
0.00461 U 0.00644 U 0.00463 U 0.00517 U 0.0044 U 0.00676 U 0.00499 U
0.00461 U 0.0061 J 0.00463 U 0.00517 U 0.0044 U 0.0048 J 0.00499 U

0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.00461 U 0.00644 U 0.00463 U 0.00517 U 0.0044 U 0.00676 U 0.00499 U

0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 UJ 0.000998 UJ
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.00461 U 0.00644 U 0.00463 U 0.00517 U 0.0044 U 0.00676 U 0.00499 U

0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

TPRI08006003  
11/30/2004     

3-4 ft

TPRI08007001  
11/29/2004     

1-2 ft

TPRI08007003  
11/29/2004     

3-4 ft

TPRI08008001  
11/29/2004     

1-2 ft

TPRI08008003  
11/29/2004     

3-4 ft

TPRI08009002  
11/30/2004     

2-3 ft

TPRI08009003  
11/30/2004     

3-4 ft
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.00461 U 0.00644 U 0.00463 U 0.00517 U 0.0044 U 0.00676 U 0.00499 U

0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U
0.00184 U 0.00258 U 0.00185 U 0.00207 U 0.00176 U 0.00271 U 0.002 U

0.000922 U 0.00129 U 0.000927 U 0.00103 U 0.000879 U 0.00135 U 0.000998 U

0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.725 U 0.773 U 0.766 U 0.69 U 0.762 U 0.812 U 0.785 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.0363 U 0.0386 U 0.0383 U 0.0345 U 0.0381 U 0.0406 U 0.0393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.0363 U 0.0386 U 0.0383 U 0.0345 U 0.0381 U 0.0406 U 0.0393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.0124 J 0.0419 0.0383 U 0.0345 U 0.0381 U 0.0132 J 0.0393 U
0.0363 U 0.0386 U 0.0383 U 0.0345 U 0.0381 U 0.0406 U 0.0393 U
0.0363 U 0.0689 0.0383 U 0.0345 U 0.0381 U 0.031 J 0.0393 U
0.0363 U 0.0386 U 0.0383 U 0.0345 U 0.0381 U 0.172 0.0393 U

0.142 0.218 J 0.114 0.105 0.0381 U 0.183 0.092 
0.11 0.11 J 0.0555 0.0434 0.0381 U 0.301 0.0393 U

0.0581 J 0.0855 J 0.0383 UJ 0.0367 J 0.0381 UJ 0.0627 J 0.0392 J
0.0529 0.0274 J 0.0329 J 0.0345 U 0.0381 U 0.0924 0.0393 U

0.725 U 0.521 J 0.766 U 0.69 U 0.762 U 0.594 J 0.54 J
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

TPRI08006003  
11/30/2004     

3-4 ft

TPRI08007001  
11/29/2004     

1-2 ft

TPRI08007003  
11/29/2004     

3-4 ft

TPRI08008001  
11/29/2004     

1-2 ft

TPRI08008003  
11/29/2004     

3-4 ft

TPRI08009002  
11/30/2004     

2-3 ft

TPRI08009003  
11/30/2004     

3-4 ft
0.044 J 0.069 J 0.0436 J 0.051 J 0.191 U 0.0862 J 0.0516 J
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.0254 J 0.0368 J 0.383 U 0.345 U 0.381 U 0.0213 J 0.393 U
0.0966 0.184 0.048 0.022 J 0.0381 U 0.188 0.0393 U

0.0363 U 0.0386 UJ 0.0383 U 0.0345 U 0.0381 U 0.0406 U 0.0393 U
0.363 U 0.0278 J 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 UJ 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.222 0.396 0.0997 0.031 J 0.0381 U 0.366 0.0393 U
0.0098 J 0.0454 0.0051 J 0.0345 U 0.0381 U 0.0129 J 0.0393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.0425 0.0792 J 0.0225 J 0.0345 U 0.0381 U 0.0812 0.0393 U

0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.0363 U 0.0425 0.0383 U 0.0345 U 0.0381 U 0.0406 U 0.0393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.172 0.354 0.0524 0.0345 U 0.0381 U 0.193 0.0393 U
0.363 U 0.386 U 0.383 U 0.345 U 0.381 U 0.406 U 0.393 U

0.206 0.53 0.0846 0.0358 0.0381 U 0.393 0.0198 J

0.0181 U 0.0773 U 0.0191 UJ 0.069 U 0.0191 UJ 0.0812 U 0.0196 U
0.0181 U 0.0773 UJ 0.0191 UJ 0.069 U 0.0191 UJ 0.0812 U 0.0196 U
0.0133 J 0.0773 UJ 0.0057 J 0.069 U 0.0191 UJ 0.0812 U 0.0196 U
0.0485 J 0.0966 J 0.0304 J 0.0069 UJ 0.00191 UJ 0.167 J 0.00196 U
0.0352 J 0.0784 J 0.027 J 0.0069 UJ 0.0216 UJ 0.0781 J 0.00196 U
0.0512 J 0.113 J 0.0358 J 0.0263 J 0.0315 UJ 0.12 J 0.00196 UJ

0.00181 UJ 0.00773 UJ 0.00191 UJ 0.0069 UJ 0.00191 UJ 0.0606 J 0.00196 U
0.000907 U 0.0553 J 0.000957 UJ 0.00345 UJ 0.000953 UJ 0.0602 J 0.000981 U

0.0339 J 0.00773 UJ 0.0181 J 0.0069 UJ 0.00191 UJ 0.0831 J 0.00196 UJ
0.00181 U 0.00773 UJ 0.00191 UJ 0.0069 UJ 0.00191 UJ 0.00812 UJ 0.00196 U
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

TPRI08006003  
11/30/2004     

3-4 ft

TPRI08007001  
11/29/2004     

1-2 ft

TPRI08007003  
11/29/2004     

3-4 ft

TPRI08008001  
11/29/2004     

1-2 ft

TPRI08008003  
11/29/2004     

3-4 ft

TPRI08009002  
11/30/2004     

2-3 ft

TPRI08009003  
11/30/2004     

3-4 ft
0.0963 J 0.223 J 0.0484 J 0.0299 J 0.0461 J 0.246 J 0.00841 J

0.0181 UJ 0.0773 UJ 0.0191 UJ 0.069 UJ 0.0191 UJ 0.0812 U 0.0196 U
0.00181 U 0.00773 UJ 0.00191 UJ 0.0069 UJ 0.00191 UJ 0.00812 U 0.00196 U
0.0181 U 0.0773 UJ 0.0191 UJ 0.069 U 0.0191 UJ 0.0812 UJ 0.0196 U
0.0716 J 0.142 J 0.0223 J 0.0124 J 0.0246 J 0.142 J 0.0196 U
0.079 J 0.191 J 0.0438 J 0.0273 J 0.0454 J 0.187 J 0.0114 J

0.363 U 0.00386 U 0.383 U 0.00345 U 0.381 U 0.0406 U 0.00393 U
0.363 U 0.00386 U 0.383 U 0.00345 U 0.381 U 0.0406 U 0.00393 U
0.363 U 0.00386 U 0.383 U 0.00345 U 0.381 U 0.0406 U 0.00393 U
0.363 U 0.00386 U 0.383 U 0.00345 U 0.381 U 0.0406 U 0.00393 U
0.363 U 0.00386 U 0.383 U 0.00345 U 0.381 U 0.0406 U 0.00393 U

7.91 0.0269 3 0.0861 8.19 0.231 0.00393 U
1.06 J 0.0078 J 0.406 J 0.0124 J 1.15 J 0.0417 J 0.00393 UJ

8690 3690 16300 2380 11800 7320 13800 
0.0239 UJ 0.0252 UJ 0.0252 UJ 0.0226 UJ 0.0249 UJ 0.063 UJ 0.0258 UJ

8.5 4.4 7.7 3 8.2 8.7 5.7 
28.1 15.1 30.2 8.3 54.1 28.8 29.9 
0.4 0.19 0.53 0.12 2.4 0.33 0.47 

0.076 0.096 0.097 0.038 0.28 0.32 0.087 
567 J 1610 J 1080 J 350 J 1330 J 1590 J 802 J
14.5 6.8 21.5 4.9 18.3 22.6 17.1 
3.9 1.8 4 1.3 3.9 3.4 3.5 

12.8 8.1 15.2 5.2 279 22.8 11.6 
11100 6740 15400 4710 11100 9550 15600 

9.5 10.8 9.7 4.6 45.8 41.1 10.9 
2450 1560 3450 892 2710 2480 2950 
108 89 110 48.4 145 202 100 

0.015 0.0091 0.029 0.0042 0.039 0.094 0.019 
0.83 0.31 0.72 0.19 0.75 0.59 0.7 
9.7 6.1 11.9 3.3 13.3 13.7 10.4 

1260 633 1330 506 1230 872 1250 
0.88 0.66 0.95 0.61 0.64 0.57 0.69 

0.029 0.026 0.032 0.014 0.14 0.051 0.036 
50.2 27.9 49.1 23.9 44.6 37.4 45.9 
0.1 0.048 0.14 0.038 0.16 0.096 0.16 
5.3 3.2 6.8 3.3 2.7 4.3 6.2 
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Summary of Analytical Results - AOC 1 through 8 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Neutralization Potential (Tons CaCO3)
Nitrate as N
Percent Moisture (%)
pH (s.u.)
Total Organic Carbon
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

s.u. - standard units

TPRI08006003  
11/30/2004     

3-4 ft

TPRI08007001  
11/29/2004     

1-2 ft

TPRI08007003  
11/29/2004     

3-4 ft

TPRI08008001  
11/29/2004     

1-2 ft

TPRI08008003  
11/29/2004     

3-4 ft

TPRI08009002  
11/30/2004     

2-3 ft

TPRI08009003  
11/30/2004     

3-4 ft
401 158 627 99.4 483 326 580 

0.31 UJ 0.26 UJ 0.2 UJ 0.2 UJ 0.48 UJ 0.44 UJ 0.2 UJ
9.1 J 10.3 J 6 J 2 J 28 J 10.7 J 2 J
15 J 7.1 J 25.9 J 4.8 J 18.3 J 16.4 J 23.6 J
18.8 20 26.7 10.3 44.8 44 25.9 
2.2 1.6 3.2 1.4 2.1 1.4 2.4 

8.93883792 19.3491768 13.4328142 3.32618026 12.6322054 17.8657074 15.078534 

5.19 J 5.63 J 19.5 U 17.4 U 11.4 J 142 6.97 J
4.78 J 7.73 J 4.95 J 8.17 U 25 9.48 9.29 U
6.57 U 7.4 U 6.88 U 6.13 U 6.77 U 7.08 U 6.96 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
ppm.stand

ard

SBRI09001004  
10/12/2005     

4-6 ft

SBRI09001008  
10/12/2005     

8-10 ft

SBRI09002004  
10/12/2005     

4-6 ft

SBRI09002008  
10/12/2005     

8-10 ft

SBRI09003004  
10/11/2005     

4-6 ft

SBRI09003008  
10/11/2005     

8-10 ft

SBRI09004003  
10/12/2005     

3-5 ft

SBRI09005003  
10/12/2005     

3-5 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 50.5
1,1,2,2-Tetrachloroethane 0.41
1,1,2-Trichloroethane 0.73
1,1-Dichloroethane 51
1,1-Dichloroethene 12
1,2,4-Trimethylbenzene 5.2
1,2-Dibromoethane 0.032
1,2-Dichlorobenzene 65.6
1,2-Dichloroethane 0.28
1,2-Dichloropropane 0.34
1,3,5-Trimethylbenzene 2.1
1,3-Dichlorobenzene 53
1,4-Dichlorobenzene 3.4
2-Butanone 37.6
2-Hexanone 19.5
4-Methyl-2-pentanone 201
Acetone 64.1
Benzene 0.64
Bromodichloromethane 0.82
Bromoform 6.7
Bromomethane 0.39
Carbon disulfide 36
Carbon tetrachloride 0.22
Chlorobenzene 15
Chlorodibromomethane 1.1
Chloroethane 3
Chloroform 0.22
Chloromethane 0.86
Cis-1,2-Dichloroethene 0.1
cis-1,3-Dichloropropene 0.1
Dichlorodifluoromethane 9.4
Ethyl benzene 57.8
Methyl Tertbutyl Ether 11.3
Methylene chloride 1.9
o-Xylene 0.05
Styrene 300
Tetrachloroethene 0.48
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
ppm.stand

ard

SBRI09001004  
10/12/2005     

4-6 ft

SBRI09001008  
10/12/2005     

8-10 ft

SBRI09002004  
10/12/2005     

4-6 ft

SBRI09002008  
10/12/2005     

8-10 ft

SBRI09003004  
10/11/2005     

4-6 ft

SBRI09003008  
10/11/2005     

8-10 ft

SBRI09004003  
10/12/2005     

3-5 ft

SBRI09005003  
10/12/2005     

3-5 ft
Toluene 200
trans-1,2-Dichloroethene 0.1
trans-1,3-Dichloropropene 0.1
Trichloroethene 0.053
Trichlorofluoromethane 33.8
Vinyl acetate 0.44
Vinyl chloride 0.079
Xylene, m/p 0.05
Xylenes, Total 27
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 6.2
1,4-Dioxane 44
2,4,5-Trichlorophenol 4
2,4,6-Trichlorophenol 0.61
2,4-Dichlorophenol 18
2,4-Dimethylphenol 3.9
2,4-Dinitrophenol 12
2,4-Dinitrotoluene 2.0
2,6-Dinitrotoluene 0.33
2-Chloronaphthalene 1
2-Chlorophenol 5.7
2-Methylnaphthalene 5.6
2-Methylphenol 4.0
2-Nitroaniline 0.33
3,3`-Dichlorobenzidine 1.1
4-Chloroaniline 20
4-Methylphenol 1.1
Acenaphthene 20 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Acenaphthylene 5.6 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Anthracene 0.30 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Benzo(a)anthracene 0.62 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Benzo(a)pyrene 0.22 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Benzo(b)fluoranthene 0.62 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Benzo(ghi)perylene 5.6 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Benzo(k)fluoranthene 6.2 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Benzoic Acid 89.5
Bis(2-Chloroethyl)ether 3.4
Bis(2-Chloroisopropyl)ether 2.9
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
ppm.stand

ard

SBRI09001004  
10/12/2005     

4-6 ft

SBRI09001008  
10/12/2005     

8-10 ft

SBRI09002004  
10/12/2005     

4-6 ft

SBRI09002008  
10/12/2005     

8-10 ft

SBRI09003004  
10/11/2005     

4-6 ft

SBRI09003008  
10/11/2005     

8-10 ft

SBRI09004003  
10/12/2005     

3-5 ft

SBRI09005003  
10/12/2005     

3-5 ft
Bis(2-Ethylhexyl)phthalate 35
Butylbenzylphthalate 13.4
Carbazole 24
Chrysene 3.6 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Dibenz(a,h)anthracene 0.062 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Dibenzofuran 15
Diethylphthalate 100
Dimethylphthalate 200
Di-n-butylphthalate 200
Di-n-octylphthalate 240
Diphenylamine
Fluoranthene 26.5 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Fluorene 30 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Hexachlorobenzene 0.33
Hexachlorobutadiene 1.8
Hexachlorocyclopentadiene 10
Hexachloroethane 6.1
Indeno(1,2,3-cd)pyrene 0.62 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Isophorone 54.9
m+p-Methylphenol
Naphthalene 5.6 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Nitrobenzene 2
N-Nitrosodi-n-propylamine 0.33
Pentachlorophenol 3
Phenanthrene 0.1 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
Phenol 30
Pyrene 2.5 0.0357 U 0.0368 U 0.0347 U 0.0413 U 0.0373 U 0.0372 U 0.0361 U 0.0342 U
PAHs (mg/Kg)
Acenaphthene 20
Acenaphthylene 5.6
Anthracene 0.30
Benzo(a)anthracene 0.62
Benzo(a)pyrene 0.22
Benzo(b)fluoranthene 0.62
Benzo(ghi)perylene 5.6
Benzo(k)fluoranthene 6.2
Chrysene 3.6
Dibenz(a,h)anthracene 0.062
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
ppm.stand

ard

SBRI09001004  
10/12/2005     

4-6 ft

SBRI09001008  
10/12/2005     

8-10 ft

SBRI09002004  
10/12/2005     

4-6 ft

SBRI09002008  
10/12/2005     

8-10 ft

SBRI09003004  
10/11/2005     

4-6 ft

SBRI09003008  
10/11/2005     

8-10 ft

SBRI09004003  
10/12/2005     

3-5 ft

SBRI09005003  
10/12/2005     

3-5 ft
Fluoranthene 26.5
Fluorene 30
Indeno(1,2,3-cd)pyrene 0.62
Naphthalene 5.6
Phenanthrene 0.1
Pyrene 2.5
PCBs (mg/Kg)
Aroclor-1016 0.22 0.0036 U 0.0037 U 0.0035 U 0.0041 U 0.0037 U 0.0037 U 0.0036 U 0.0034 U
Aroclor-1221 0.052 0.0036 UJ 0.0037 UJ 0.0035 UJ 0.0041 UJ 0.0037 U 0.0037 U 0.0036 UJ 0.0034 UJ
Aroclor-1232 0.030 0.0036 UJ 0.0037 UJ 0.0035 UJ 0.0041 UJ 0.0037 U 0.0037 U 0.0036 UJ 0.0034 UJ
Aroclor-1242 0.11 0.0036 U 0.0037 U 0.0035 U 0.0041 U 0.0037 U 0.0037 U 0.0036 U 0.0034 U
Aroclor-1248 0.11 0.0036 U 0.0037 U 0.0035 U 0.0041 U 0.0037 U 0.0037 U 0.0036 U 0.0034 U
Aroclor-1254 0.11 0.0036 U 0.0037 U 0.0035 U 0.0011 J 0.0061 0.0037 U 0.0032 J 0.0034 U
Aroclor-1260 0.11 0.0036 U 0.0037 U 0.0035 U 0.0041 U 0.0016 J 0.0037 U 0.00361 U 0.0034 U
Inorganics (mg/Kg)
Aluminum 16500 7000 6970 6570 12000 5500 4920 7500 5260 
Antimony 0.4 0.0213 UJ 0.0218 UJ 0.0206 UJ 0.0246 UJ 0.05 UJ 0.041 UJ 0.054 UJ 0.0205 UJ
Arsenic 13.7 6 4.3 5.2 4.9 5.7 5.9 24.2 6.3 
Barium 330 50.5 J 54.4 J 52.2 J 69.9 J 20.9 J 18.2 J 25.5 J 16.3 J
Beryllium 15 0.23 J 0.22 J 0.25 J 0.47 J 0.21 0.15 0.34 J 0.22 J
Cadmium 0.38 0.25 0.28 0.2 0.47 0.19 0.14 0.26 0.17 
Calcium 1440 J 839 J 533 J 1190 J 737 J 664 J 285 J 504 J
Chromium 21.9 9.7 14.8 19.9 22.2 9.8 9.2 13.6 10 
Cobalt 13 3.6 J 2.4 J 4.2 J 5.9 J 2.1 1.6 2.7 J 1.9 J
Copper 40 16.7 9.2 15.8 18.8 7.5 U 5.6 U 8.3 5.9 
Iron 15485 11000 9940 11900 13400 7440 6160 14000 6990 
Lead 47.7 5.7 J 3.5 J 5.7 J 6.2 J 3.5 J 2.8 J 4.3 J 3.4 J
Magnesium 4220 1900 J 2700 J 3050 J 3900 J 1970 J 1820 J 2200 J 1570 J
Manganese 241 106 98.1 127 178 75.6 75.5 93.2 65.2 
Mercury 0.1 0.0047 0.0025 0.0023 0.0026 0.00209 U 0.0022 U 0.011 0.0069 
Molybdenum 2 0.81 0.64 4.7 2.7 0.37 0.22 U 15.3 0.3 
Nickel 30 11 6.3 8.2 15.5 6.6 J 5.1 J 7 5.6 
Potassium 1610 J 2320 J 2620 J 2760 J 1230 J 1200 J 1020 J 817 J
Selenium 1 0.192 UJ 0.196 UJ 0.55 UJ 0.47 UJ 0.199 UJ 0.197 UJ 0.194 UJ 0.184 UJ
Silver 2 0.036 U 0.04 U 0.032 U 0.053 U 0.024 U 0.02 U 0.038 U 0.023 J
Sodium 226 111 130 171 57.2 56 61.4 56.7 
Thallium 0.52 0.13 UJ 0.18 UJ 0.19 UJ 0.26 J 0.097 U 0.093 U 0.099 UJ 0.076 UJ
Thorium 7.35 5.2 7.3 7.2 10.6 5.5 4.2 5.7 5.5 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
ppm.stand

ard

SBRI09001004  
10/12/2005     

4-6 ft

SBRI09001008  
10/12/2005     

8-10 ft

SBRI09002004  
10/12/2005     

4-6 ft

SBRI09002008  
10/12/2005     

8-10 ft

SBRI09003004  
10/11/2005     

4-6 ft

SBRI09003008  
10/11/2005     

8-10 ft

SBRI09004003  
10/12/2005     

3-5 ft

SBRI09005003  
10/12/2005     

3-5 ft
Titanium 31000 489 652 732 1170 387 318 466 327 
Tungsten 400 0.14 UJ 0.14 UJ 0.14 UJ 0.14 UJ 0.2 U 0.13 U 0.53 J 0.2 J
Uranium 2.1 5.1 1.6 2.6 3 2.5 J 0.98 J 3.6 1.3 
Vanadium 26.1 12.9 20.8 19.1 24.8 10.4 J 9.4 J 15 11 
Zinc 50 18.5 17.3 26.4 42.5 14.7 J 11.2 J 24 11.3 
Zirconium 0.2 2 2.6 1.7 5.1 2 1.6 2.9 2 
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics 84.2
C19-C36 Aliphatics 12221
C9-C18 Aliphatics 116

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI09006003  
10/11/2005     

3-5 ft

SBRI09006008  
10/11/2005     

8-10 ft

SBRI09007003  
10/12/2005     

3-5 ft

SBRI09008003  
10/12/2005     

3-5 ft

SBRI09008008  
10/12/2005     

8-10 ft

SBRI09009003  
10/11/2005     

3-5 ft

SBRI09010003  
10/12/2005     

3-5 ft

SBRI09013003  
10/13/2005     

3-5 ft

SBRI09013008  
10/13/2005     

8-10 ft
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI09006003  
10/11/2005     

3-5 ft

SBRI09006008  
10/11/2005     

8-10 ft

SBRI09007003  
10/12/2005     

3-5 ft

SBRI09008003  
10/12/2005     

3-5 ft

SBRI09008008  
10/12/2005     

8-10 ft

SBRI09009003  
10/11/2005     

3-5 ft

SBRI09010003  
10/12/2005     

3-5 ft

SBRI09013003  
10/13/2005     

3-5 ft

SBRI09013008  
10/13/2005     

8-10 ft

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI09006003  
10/11/2005     

3-5 ft

SBRI09006008  
10/11/2005     

8-10 ft

SBRI09007003  
10/12/2005     

3-5 ft

SBRI09008003  
10/12/2005     

3-5 ft

SBRI09008008  
10/12/2005     

8-10 ft

SBRI09009003  
10/11/2005     

3-5 ft

SBRI09010003  
10/12/2005     

3-5 ft

SBRI09013003  
10/13/2005     

3-5 ft

SBRI09013008  
10/13/2005     

8-10 ft

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U

0.035 U 0.0364 U 0.0341 U 0.0345 U 0.037 U 0.0343 U 0.0384 U 0.0359 U 0.0344 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI09006003  
10/11/2005     

3-5 ft

SBRI09006008  
10/11/2005     

8-10 ft

SBRI09007003  
10/12/2005     

3-5 ft

SBRI09008003  
10/12/2005     

3-5 ft

SBRI09008008  
10/12/2005     

8-10 ft

SBRI09009003  
10/11/2005     

3-5 ft

SBRI09010003  
10/12/2005     

3-5 ft

SBRI09013003  
10/13/2005     

3-5 ft

SBRI09013008  
10/13/2005     

8-10 ft

0.0035 U 0.0036 U 0.0034 U 0.0034 U 0.0037 U 0.00343 U 0.0038 U 0.0036 U 0.0034 U
0.0035 U 0.0036 U 0.0034 UJ 0.0034 U 0.0037 UJ 0.00343 U 0.0038 UJ 0.0036 U 0.0034 U
0.0035 U 0.0036 U 0.0034 UJ 0.0034 U 0.0037 UJ 0.00343 U 0.0038 UJ 0.0036 U 0.0034 U
0.0035 U 0.0036 U 0.0034 U 0.0034 U 0.0037 U 0.00343 U 0.0038 U 0.0036 U 0.0034 U
0.0035 U 0.0036 U 0.0034 U 0.0034 U 0.0037 U 0.00343 U 0.0038 U 0.0036 U 0.0034 U
0.0014 J 0.0036 U 0.0034 U 0.0018 J 0.0037 U 0.00343 U 0.0046 0.0104 0.0095 
0.0035 U 0.0036 U 0.0034 U 0.0034 U 0.0037 U 0.00343 U 0.0024 J 0.0066 0.0017 J

5370 5040 8090 10200 7830 5220 13200 10200 7310 
0.035 UJ 0.031 UJ 0.0201 UJ 0.021 UJ 0.0222 UJ 0.047 UJ 0.0226 UJ 0.022 U 0.022 U

4.8 4.4 4.9 7.5 4.2 5.3 3.7 4.1 J 4.7 J
14.1 J 17.2 J 55.5 J 53.5 J 39.4 J 25.2 J 21.3 J 14.1 J 16.1 J

0.25 0.21 0.23 J 0.33 0.31 J 0.17 0.35 J 0.42 0.31 
0.18 0.18 0.19 0.24 0.34 0.16 0.27 0.12 0.13 

458 J 802 J 658 J 518 J 1220 J 586 J 318 J 238 J 449 J
9.9 9.4 23.8 18.8 12.9 11.4 15.4 11.7 J 13.1 J
2.2 1.8 4.3 J 4.8 2.7 J 2.2 2.4 J 2.7 2.8 

5.5 U 7.2 U 13.4 16.4 J 9.7 5.6 U 7.4 4.1 UJ 4.9 UJ
6690 6060 14800 13600 8310 7200 9910 9790 8980 

3 J 2.9 J 6.5 J 7 J 4.2 J 2.7 J 7 J 5.3 J 9.2 J
1660 J 1700 J 4220 J 3550 J 2290 J 2060 J 2000 J 1620 1930 

70.3 62.5 160 154 113 78.7 69.2 76.3 102 
0.0047 0.00209 U 0.0024 0.00204 U 0.0025 0.00199 U 0.022 0.019 0.0076 

0.52 0.21 U 0.89 3.7 0.49 0.5 0.55 0.32 0.51 
5.7 J 6.5 J 12.3 10 J 8.8 6.4 J 8 6.3 J 6.4 J

855 J 1020 J 2380 J 2860 J 1640 J 1500 J 539 J 499 713 
0.188 UJ 0.196 UJ 0.181 UJ 0.185 UJ 0.2 UJ 0.182 UJ 0.203 UJ 0.193 U 0.184 U

0.02 U 0.023 U 0.033 U 0.034 U 0.038 U 0.022 U 0.043 U 0.03 U 0.026 U
39.8 57.4 112 87.3 138 48.5 92.9 40.3 J 51.8 J

0.072 U 0.079 U 0.19 UJ 0.18 U 0.13 UJ 0.095 U 0.12 UJ 0.073 UJ 0.07 UJ
5.4 5.7 6.5 7.1 8.6 3.6 7.7 5 6.4 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 9-18 Page 9 of 55



Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI09006003  
10/11/2005     

3-5 ft

SBRI09006008  
10/11/2005     

8-10 ft

SBRI09007003  
10/12/2005     

3-5 ft

SBRI09008003  
10/12/2005     

3-5 ft

SBRI09008008  
10/12/2005     

8-10 ft

SBRI09009003  
10/11/2005     

3-5 ft

SBRI09010003  
10/12/2005     

3-5 ft

SBRI09013003  
10/13/2005     

3-5 ft

SBRI09013008  
10/13/2005     

8-10 ft
375 356 849 753 633 390 554 509 424 

0.16 U 0.14 U 0.2 J 0.14 U 0.16 J 0.13 U 0.22 J 0.14 U 0.14 U
1.4 J 1.3 J 1.7 2.1 J 2.2 1 J 2.8 1.1 1.6 

10.4 J 9.6 J 25.7 21.7 J 15.2 11.6 J 18.2 14.9 12.6 
11.6 J 12.4 J 26.7 24.5 J 17.3 15.7 J 21.1 18.2 17.1 

2.1 2.1 1.7 2.1 3.7 1.7 3.2 2 J 2.2 J
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI09014003  
10/13/2005     

3-5 ft

SBRI09014008  
10/13/2005     

8-10 ft

SBRI09015003  
10/13/2005     

3-5 ft

SBRI09015008  
10/13/2005     

8-10 ft

SBRI09016003  
10/13/2005     

3-5 ft

SBRI09016008  
10/13/2005     

8-10 ft

SSRI09003001   
10/19/2004      

1-1.5 ft

SSRI09004001  
10/19/2004     

1-1.5 ft

SSRI09005001  
10/19/2004     

1-1.5 ft
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI09014003  
10/13/2005     

3-5 ft

SBRI09014008  
10/13/2005     

8-10 ft

SBRI09015003  
10/13/2005     

3-5 ft

SBRI09015008  
10/13/2005     

8-10 ft

SBRI09016003  
10/13/2005     

3-5 ft

SBRI09016008  
10/13/2005     

8-10 ft

SSRI09003001   
10/19/2004      

1-1.5 ft

SSRI09004001  
10/19/2004     

1-1.5 ft

SSRI09005001  
10/19/2004     

1-1.5 ft

1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
2.96 U 7.67 U 0.839 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.148 U 0.383 U 0.042 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.148 U 0.383 U 0.042 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

1.48 UJ 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 U 0.383 U 0.042 U
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 U 0.383 U 0.042 U
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 U 0.383 U 0.042 U
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 UJ 0.383 U 0.042 U
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 UJ 0.383 UJ 0.042 U
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 UJ 0.383 UJ 0.042 U

0.0374 UJ 0.0353 UJ 0.0381 UJ 0.0348 UJ 0.0363 U 0.0353 U 0.148 UJ 0.383 UJ 0.042 U
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 UJ 0.383 UJ 0.042 U

2.96 U 7.67 U 0.147 J
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 9-18 Page 12 of 55



Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI09014003  
10/13/2005     

3-5 ft

SBRI09014008  
10/13/2005     

8-10 ft

SBRI09015003  
10/13/2005     

3-5 ft

SBRI09015008  
10/13/2005     

8-10 ft

SBRI09016003  
10/13/2005     

3-5 ft

SBRI09016008  
10/13/2005     

8-10 ft

SSRI09003001   
10/19/2004      

1-1.5 ft

SSRI09004001  
10/19/2004     

1-1.5 ft

SSRI09005001  
10/19/2004     

1-1.5 ft
0.74 UJ 1.92 U 0.0994 J
1.48 UJ 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 UJ 0.383 U 0.042 U
0.0374 UJ 0.0353 UJ 0.0381 UJ 0.0348 UJ 0.0363 U 0.0353 U 0.148 UJ 0.383 UJ 0.042 U

1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

1.48 UJ 3.83 UJ 0.42 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.0939 J 0.383 U 0.0476 
0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 U 0.383 U 0.042 U

1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

0.0374 UJ 0.0353 UJ 0.0381 UJ 0.0348 UJ 0.0363 U 0.0353 U 0.148 UJ 0.383 UJ 0.042 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 U 0.383 U 0.042 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.148 U 0.383 U 0.0262 J
1.48 U 3.83 U 0.42 U

0.0374 U 0.0353 U 0.0381 U 0.0348 U 0.0363 U 0.0353 U 0.136 J 0.383 U 0.0634 

0.074 U 0.0767 U 0.0839 U
0.074 U 0.0767 U 0.0839 U
0.074 U 0.0767 U 0.0839 U

0.034 0.00767 U 0.00839 U
0.0264 0.00767 U 0.00839 U

0.0074 U 0.00767 U 0.00839 U
0.0074 U 0.00767 U 0.00839 U
0.0037 U 0.00383 U 0.0042 U
0.0278 J 0.011 J 0.0169 
0.0074 U 0.00767 U 0.00839 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI09014003  
10/13/2005     

3-5 ft

SBRI09014008  
10/13/2005     

8-10 ft

SBRI09015003  
10/13/2005     

3-5 ft

SBRI09015008  
10/13/2005     

8-10 ft

SBRI09016003  
10/13/2005     

3-5 ft

SBRI09016008  
10/13/2005     

8-10 ft

SSRI09003001   
10/19/2004      

1-1.5 ft

SSRI09004001  
10/19/2004     

1-1.5 ft

SSRI09005001  
10/19/2004     

1-1.5 ft
0.0903 0.0312 0.0374 

0.074 U 0.0767 U 0.0839 U
0.0074 U 0.00767 U 0.00839 U

0.074 U 0.0767 U 0.0839 U
0.0562 J 0.0164 J 0.024 J

0.0722 0.029 0.0411 J

0.0037 U 0.0035 U 0.0038 U 0.0174 U 0.0036 U 0.0035 U
0.0037 U 0.0035 U 0.0038 U 0.0174 U 0.0036 U 0.0035 U
0.0037 U 0.0035 U 0.0038 U 0.0174 U 0.0036 U 0.0035 U
0.0037 U 0.0035 U 0.0038 U 0.0174 U 0.0036 U 0.0035 U
0.0037 U 0.0035 U 0.0038 U 0.0174 U 0.0036 U 0.0035 U

0.0913 0.062 0.004 0.196 0.0238 0.0257 
0.015 J 0.019 0.0012 J 0.0773 0.0022 J 0.0042 J

9100 J 6580 J 7720 J 8000 J 7280 6410 7920 8060 12600 
0.15 UJ 0.085 UJ 0.061 UJ 0.034 UJ 0.035 U 0.028 U 0.072 UJ 0.11 UJ 0.12 UJ

3.6 J 4.8 J 5.4 J 6.6 J 4.1 J 4.3 J 6.4 7.7 12.1 
22 J 26 J 13 J 49.9 J 15.8 J 22 J 19.2 J 22.2 J 28.7 J

0.32 J 0.25 J 0.34 J 0.35 J 0.31 0.26 0.36 0.37 0.79 
0.11  0.11  0.1  0.14  0.12 0.14 0.083 0.095 0.12 

612 J 889 J 368 J 1020 J 395 J 819 J 476 J 763 J 654 J
15.3 J 16.7 J 11.8 J 21.9 J 10.7 J 18.1 J 11.6 J 14.6 J 13.1 J

3.1 3.5 3.7 3.9 2.7 2.7 3.5 3.5 2.4 
6.4 U 9.3 U 5.8 U 8.7 U 5.3 UJ 7.2 UJ 22.5 21.4 52 

8180 J 7810 J 7590 J 9150 J 7900 9280 9440 10300 11800 
4.4 J 5.3 J 4.1 J 4.8 J 3.7 J 4.1 J 8.8 14.1 19.6 
2790  2660  1930  3250  2060 2620 2400 2650 1730 

86.7 J 113 J 97.4 J 132 J 80.4 116 105 128 203 
0.011 0.0073  0.0083  0.0025  0.0049 0.0057 0.0172 J 0.0203 J 0.0508 J

0.46 0.67 0.23 U 0.44 0.27 U 1.7 0.559 0.558 0.555 
8.7 J 9.4 J 7.9 J 10.9 J 6.3 J 7.3 J 8.2 9.5 9.9 
1080  1350  738  1860  808 1300 1250 J 1250 J 539 J

0.198 UJ 0.189 UJ 0.203 UJ 0.185 UJ 0.195 U 0.189 U 0.56 U 0.25 U 0.53 U
0.018 U 0.021 U 0.014 U 0.024 U 0.022 U 0.021 U 0.032 U 0.042 U 0.081 

148 129 80 127 54.3 J 82.9 J 61 81.1 43.4 
0.1 U 0.12 U 0.088 U 0.15 U 0.062 UJ 0.089 UJ 0.1 0.1 0.13 

4.3 5 6.2 6.7 6.2 4.9 7.62 4.94 4.52 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI09014003  
10/13/2005     

3-5 ft

SBRI09014008  
10/13/2005     

8-10 ft

SBRI09015003  
10/13/2005     

3-5 ft

SBRI09015008  
10/13/2005     

8-10 ft

SBRI09016003  
10/13/2005     

3-5 ft

SBRI09016008  
10/13/2005     

8-10 ft

SSRI09003001   
10/19/2004      

1-1.5 ft

SSRI09004001  
10/19/2004     

1-1.5 ft

SSRI09005001  
10/19/2004     

1-1.5 ft
521 451 457 478 404 407 372 422 474 

0.13 UJ 0.18 UJ 0.18 UJ 0.21 UJ 0.12 U 0.13 U 0.55 U 0.565 U 0.629 U
1.5 J 1.9 J 1.6 J 1.8 J 1.3 1.7 4.8 J 5.8 J 11.1 J
13.9 13.3 11.6 16 11.3 12.9 14.2 J 16.9 J 17.8 J
16.4  17.4  13.3  19.5  13.2 17.7 28.5 34 40.8 
1.5 J 1.7 J 1.7 J 2 J 2 J 2.4 J 1.63 J 1.07 J 1 J

9.9209202 13.0627306 20.5590622 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09011001   
10/27/2004      

1-1.5 ft

SSRI09011001R  
7/17/2007       

1-1.5 ft

SSRI09014001   
10/27/2004      

1-1.5 ft

SSRI09014001R  
7/16/2007       

1-1.5 ft

SSRI09016001  
10/27/2004     

1-1.5 ft

SSRI09016001R  
7/16/2007       

1-1.5 ft

SSRI09020001  
11/18/2004     

1-1.5 ft

SSRI09023001   
11/18/2004      

1-1.5 ft
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09011001   
10/27/2004      

1-1.5 ft

SSRI09011001R  
7/17/2007       

1-1.5 ft

SSRI09014001   
10/27/2004      

1-1.5 ft

SSRI09014001R  
7/16/2007       

1-1.5 ft

SSRI09016001  
10/27/2004     

1-1.5 ft

SSRI09016001R  
7/16/2007       

1-1.5 ft

SSRI09020001  
11/18/2004     

1-1.5 ft

SSRI09023001   
11/18/2004      

1-1.5 ft

1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
3.31 U 4.21 U 3.03 U 2.98 U 3.24 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U

0.166 U 0.211 U 0.151 U 0.149 U 0.162 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U

0.166 U 0.211 U 0.151 U 0.149 U 0.162 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U

0.166 U 0.211 U 0.151 U 0.149 U 0.162 U
0.166 U 0.211 U 0.151 U 0.149 U 0.162 U
0.166 U 0.211 U 0.151 U 0.111 J 0.082 J
0.166 U 0.211 U 0.151 U 0.149 U 0.481 

0.435 0.46 0.151 U 0.599 J 0.608 J
0.498 0.412 0.151 U 0.757 0.276 J

0.166 U 0.211 U 0.151 U 0.146 J  R
0.215 0.181 J 0.151 U 0.256 0.0904 J

3.31 U 4.21 U 3.03 U 2.98 U 3.24 U
0.384 J 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09011001   
10/27/2004      

1-1.5 ft

SSRI09011001R  
7/17/2007       

1-1.5 ft

SSRI09014001   
10/27/2004      

1-1.5 ft

SSRI09014001R  
7/16/2007       

1-1.5 ft

SSRI09016001  
10/27/2004     

1-1.5 ft

SSRI09016001R  
7/16/2007       

1-1.5 ft

SSRI09020001  
11/18/2004     

1-1.5 ft

SSRI09023001   
11/18/2004      

1-1.5 ft
1.32 J 2.16 0.188 J 0.293 J 0.358 J

0.145 J 0.209 J 1.51 U 1.49 UJ 1.62 UJ
1.66 U 2.11 U 1.51 U 0.0958 J 1.62 U
0.348 0.292 0.151 U 0.54 0.519 

0.166 U 0.211 U 0.151 U 0.149 U 0.162 UJ
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 UJ
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
0.548 0.466 0.151 U 0.836 0.77 

0.0287 J 0.0369 J 0.151 U 0.0355 J 0.0231 J
1.66 U 2.11 U 1.51 U 1.49 UJ 1.62 UJ
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 UJ 1.62 UJ
0.186 0.223 0.151 U 0.354 J 0.337 J

1.66 U 2.11 U 1.51 U 1.49 U 1.62 U

0.166 U 0.211 U 0.151 U 0.149 U 0.162 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
0.368 0.361 0.151 U 0.509 0.415 

1.66 U 2.11 U 1.51 U 1.49 U 1.62 U
0.599 0.5 0.151 U 0.985 1.12 

0.0828 U 0.105 U 0.0757 U 0.67 U 1.44 U
0.0828 U 0.105 U 0.0757 U 0.67 U 1.44 U
0.0936 J 0.105 U 0.0757 U 0.67 U 0.66 J

0.282 0.178 0.00757 U 0.395 J 3.61 
0.196 0.122 0.0191 U 0.6 3.08 
0.313 0.187 0.0299 U 0.768 4.67 

0.2 0.124 J 0.0436 U 0.485 0.144 U
0.138 0.0817 0.0191 U 0.0335 U 1.74 
0.213 0.115 0.025 0.36 J 2.53 

0.0162 U 0.0105 U 0.00757 U 0.067 U 0.144 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09011001   
10/27/2004      

1-1.5 ft

SSRI09011001R  
7/17/2007       

1-1.5 ft

SSRI09014001   
10/27/2004      

1-1.5 ft

SSRI09014001R  
7/16/2007       

1-1.5 ft

SSRI09016001  
10/27/2004     

1-1.5 ft

SSRI09016001R  
7/16/2007       

1-1.5 ft

SSRI09020001  
11/18/2004     

1-1.5 ft

SSRI09023001   
11/18/2004      

1-1.5 ft
0.672 0.373 0.0508 1.15 6.52 

0.0631 J 0.105 U 0.0757 U 0.67 U 1.44 U
0.00828 U 0.0105 U 0.00757 U 0.067 U 0.144 U

0.0828 U 0.105 U 0.0757 U 0.67 U 1.44 U
0.472 0.232 0.0273 J 0.653 J 3.71 J
0.501 0.258 0.0383 0.996 5.8 

7330 7160 15800 4090 J 8510 J
0.39 U 0.39 U 0.12 U 0.22 UJ 0.14 UJ

8.6 7 9 3.6 J 8.2 J
25.6 21.1 24.6 12.6 25.6 
0.57 0.51 0.81 0.27 0.43 

1.3 0.85 0.93 0.17 0.18 
1730 867 678 993 1040 
19.9 21.4 19.8 9.8 J 24 J

5.9 4.5 3.7 2.4 4.3 
66.9 57.1 51 12.3 J 34.7 J

14800 11900 14700 7340 J 13200 J
45.4 55.1 26.2 12.5 140 

2790 2850 2440 2210 3180 
366 217 156 129 J 155 J
0.11 0.099 0.046 0.0048 0.04 

3 2.3 7.4 0.62 1.2 
20.7 12.3 13.3 6.6 J 13.7 J

1100 910 702 597 J 1530 J
0.86 U 0.8 U 1.2 U 0.91 U 0.7 U

0.16 0.13 0.07 0.044 U 0.083 U
70 76.4 37.5 375 111 

0.082 0.077 0.13 0.046 0.12 
2.9 4.2 6.5 5.2 5.4 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI09011001   
10/27/2004      

1-1.5 ft

SSRI09011001R  
7/17/2007       

1-1.5 ft

SSRI09014001   
10/27/2004      

1-1.5 ft

SSRI09014001R  
7/16/2007       

1-1.5 ft

SSRI09016001  
10/27/2004     

1-1.5 ft

SSRI09016001R  
7/16/2007       

1-1.5 ft

SSRI09020001  
11/18/2004     

1-1.5 ft

SSRI09023001   
11/18/2004      

1-1.5 ft
257 277 532 180 J 417 J
2.6 2.7 2.2 0.47 U 1.5 

82.2 2.3 105 1.4 18.7 
24.7 24.6 24.3 8.8 J 23.6 J
157 76.1 98 38.1 43.1 
2.3 2.6 3.6 2.6 3.1 

19.4543298 36.7307692 11.8951613 10.42502 17.6361958 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI09025001  
11/18/2004     

1-1.5 ft

SSRI09029001   
10/26/2005      

1-2 ft

SBRI11001004  
11/10/2004     

4-8 ft

SBRI11001004
DUP          

11/10/2004     
4-8 ft

SBRI11002001  
11/5/2004      

1-5 ft

SBRI11002001
DUP          

11/5/2004      
1-5 ft

SBRI11002004  
11/5/2004      

4-8 ft

SBRI11003004  
11/5/2004      

4-8 ft

SBRI11004008  
11/5/2004      

8-12 ft

0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

0.00476 U 0.00507 U 0.00528 U 0.00469 U 0.00493 U
0.00476 U 0.00507 U 0.00528 U 0.00469 U 0.00493 U
0.00476 U 0.00507 U 0.00528 U 0.00469 U 0.00493 U

0.0044 0.00507 U 0.00528 U 0.004 J 0.00493 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

0.00476 U 0.00507 U 0.00528 U 0.00469 U 0.00493 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

0.000952 UJ 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

0.00476 U 0.00507 U 0.00528 U 0.00469 U 0.00493 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

0.00048 0.00101 U 0.00106 U 0.000938 U 0.000986 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI09025001  
11/18/2004     

1-1.5 ft

SSRI09029001   
10/26/2005      

1-2 ft

SBRI11001004  
11/10/2004     

4-8 ft

SBRI11001004
DUP          

11/10/2004     
4-8 ft

SBRI11002001  
11/5/2004      

1-5 ft

SBRI11002001
DUP          

11/5/2004      
1-5 ft

SBRI11002004  
11/5/2004      

4-8 ft

SBRI11003004  
11/5/2004      

4-8 ft

SBRI11004008  
11/5/2004      

8-12 ft
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U
0.00476 UJ 0.00507 U 0.00528 U 0.00469 U 0.00493 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

0.0019 U 0.00203 U 0.00211 U 0.00188 U 0.00197 U
0.000952 U 0.00101 U 0.00106 U 0.000938 U 0.000986 U

1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
3.16 U 0.693 U 0.709 U 0.719 U 0.751 U 0.684 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U

0.158 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U

0.158 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U

0.0491 J 0.0403 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
0.158 U 0.0784 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U

0.197 0.0403 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
0.577 0.0403 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U

0.587 J 0.0938 0.0346 U 0.0893 0.0359 U 0.0711 0.0342 U
0.984 0.0403 U 0.0346 U 0.0967 J 0.0359 U 0.0472 0.0342 U

 R 0.0403 U 0.0346 U 0.0329 J 0.0359 U 0.0375 U 0.0342 U
0.158 U 0.0403 U 0.0346 U 0.032 J 0.0359 U 0.0207 J 0.0342 U

3.16 U 0.693 UJ 0.709 U 0.719 U 0.751 U 0.684 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI09025001  
11/18/2004     

1-1.5 ft

SSRI09029001   
10/26/2005      

1-2 ft

SBRI11001004  
11/10/2004     

4-8 ft

SBRI11001004
DUP          

11/10/2004     
4-8 ft

SBRI11002001  
11/5/2004      

1-5 ft

SBRI11002001
DUP          

11/5/2004      
1-5 ft

SBRI11002004  
11/5/2004      

4-8 ft

SBRI11003004  
11/5/2004      

4-8 ft

SBRI11004008  
11/5/2004      

8-12 ft
0.153 J 0.173 U 0.0915 J 0.0834 J 0.188 U 0.171 U
1.58 UJ 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
0.607 0.0403 U 0.0346 U 0.07 0.0359 U 0.0315 J 0.0342 U

0.158 U 0.0403 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U

1.1 0.0403 U 0.0346 U 0.143 0.0359 U 0.0883 0.0342 U
0.0602 J 0.0276 J 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
1.58 UJ 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U

1.58 UJ 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
0.342 J 0.0403 U 0.0346 U 0.0432 J 0.0359 U 0.0375 U 0.0342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U

0.158 U 0.0403 U 0.0346 U 0.0355 U 0.0359 U 0.0375 U 0.0342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
0.732 0.0403 U 0.0346 U 0.0667 0.0359 U 0.0479 0.0342 U

1.58 U 0.346 U 0.355 U 0.359 U 0.375 U 0.342 U
1.35 0.0403 U 0.0346 U 0.116 0.0359 U 0.0684 0.0342 U

0.732 U 0.0173 U 0.0177 U 0.018 U 0.0188 U 0.0171 U
0.732 U 0.0173 U 0.0177 U 0.018 U 0.0188 U 0.0171 U
0.334 J 0.0173 U 0.00607 J 0.0123 J 0.0119 J 0.0171 U
0.905 J 0.00173 U 0.0401 0.0378 0.071 0.00171 U

0.8 0.00173 U 0.0288 0.0018 U 0.0388 0.00171 U
1.08 0.00173 U 0.0456 0.0394 U 0.0539 0.00171 U

0.0732 U 0.00173 U 0.0173 0.0018 U 0.00188 U 0.00171 U
0.428 U 0.000866 U 0.0179 J 0.000898 U 0.0268 0.000855 U
0.509 J 0.00173 U 0.0255 0.0252 0.00188 U 0.00171 U

0.0732 U 0.00173 U 0.00177 U 0.0018 U 0.00188 U 0.00171 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI09025001  
11/18/2004     

1-1.5 ft

SSRI09029001   
10/26/2005      

1-2 ft

SBRI11001004  
11/10/2004     

4-8 ft

SBRI11001004
DUP          

11/10/2004     
4-8 ft

SBRI11002001  
11/5/2004      

1-5 ft

SBRI11002001
DUP          

11/5/2004      
1-5 ft

SBRI11002004  
11/5/2004      

4-8 ft

SBRI11003004  
11/5/2004      

4-8 ft

SBRI11004008  
11/5/2004      

8-12 ft
2.11 0.00173 U 0.0645 0.056 0.113 0.00337 U

0.732 U 0.0173 U 0.0177 U 0.018 U 0.0188 U 0.0171 U
0.0732 U 0.00173 U 0.00177 U 0.0018 U 0.00188 U 0.00171 U

0.732 U 0.0173 U 0.0177 U 0.018 U 0.0188 U 0.0171 U
1.25 0.0173 U 0.0376 J 0.018 U 0.0685 0.0171 U
1.93 0.00173 U 0.0551 0.0596 J 0.0952 0.00234 U

0.004 U
0.004 U
0.004 U
0.004 U
0.004 U
0.004 U
0.004 U

10100 J 11200  8900 8660 10200 8640 4420 
0.063 UJ 0.029 UJ 0.0229 UJ 0.036 UJ 0.067 UJ 0.048 UJ 0.0225 UJ

6.5 J 6.6 6.8 6.8 6.8 6.8 4.5 
98.4 19.9 25.5 23.9 23.8 31.5 22.5 
0.24 0.48 0.27 0.38 0.39 0.32 0.22 
0.14 0.17  0.07 0.076 0.085 0.094 0.053 
663 351 J 499 J 832 488 1100 982 

24.4 J 14.2 J 16.7 J 14.3 J 15.9 J 15.6 J 9.1 J
5 5.6 3.8 3.7 3.7 3 2 

13.4 J 11.8 J 7.3 9.4 9.3 11.1 47.5 
19600 J 9370 10500 9940 11200 10100 7290 

15.8 5.4 4.8 8.6 8.1 6 3 
4060 2470 2990 2580 2720 2720 1520 
149 J 97 J 112 112 J 150 J 103 J 69 J
0.014 0.02 UJ 0.0068 0.016 0.014 0.012 0.0032 

0.55 0.39 U 1.3 J 0.5 0.47 0.67 0.51 
10.4 J 11.2 J 9.6 J 10.2 10 8.2 4.8 

5210 J 1190 J 2320 J 1300 1400 1560 1250 
0.74 U 0.214 U 0.6 1.1 0.88 0.85 0.62 

0.036 U 0.025  0.042 0.02 0.026 0.026 0.018 
103 56.4  60.5 75.2 54.9 70.8 99.1 
0.34 0.12 U 0.18 J 0.11 0.13 0.12 0.079 

4.3 8.9 12.8 J 6.1 5.7 8.2 4.9 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI09025001  
11/18/2004     

1-1.5 ft

SSRI09029001   
10/26/2005      

1-2 ft

SBRI11001004  
11/10/2004     

4-8 ft

SBRI11001004
DUP          

11/10/2004     
4-8 ft

SBRI11002001  
11/5/2004      

1-5 ft

SBRI11002001
DUP          

11/5/2004      
1-5 ft

SBRI11002004  
11/5/2004      

4-8 ft

SBRI11003004  
11/5/2004      

4-8 ft

SBRI11004008  
11/5/2004      

8-12 ft
732 J 613 507 423 459 526 302 

0.39 U 0.21 UJ 0.087 UJ 0.13 U 0.14 U 0.18 0.084 U
2.1 2 J 1.7 9.4 5.8 7.8 32.5 

31.2 J 17.2 J 16.1 J 15.7 16.5 16.1 10 
41.4 16.8  21.4 J 19.2 21.2 19.1 11.9 

3 2.4 2.7 2 J 2.6 J 3.6 J 1.9 J
15.7097792 4.93855951 8.90665696 9.39115451 11.3549754 2.60655738 

17.7 U 4.01 U 4.09 U 4.16 U 3.8 U
11.3 J 8.62 U 3.82 U 8.95 U 8.18 U

6.65 UJ 6.46 U 6.6 U 6.71 U 6.14 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI11005009  
11/15/2004     

9-11 ft

SBRI11006004  
11/9/2004      

4-8 ft

SBRI11007004  
11/9/2004      

4-8 ft

SBRI11008004  
11/9/2004      

4-8 ft

SBRI11009004  
11/10/2004     

4-8 ft

SBRI11010004  
11/10/2004     

4-8 ft

SBRI11011004  
11/9/2004      

4-8 ft

SBRI11012008  
11/5/2004      

8-12 ft

SBRI11017002  
10/28/2005     

2-4 ft

0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 U 0.0047 U 0.00534 U 0.00472 U 0.0047 U
0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 U 0.0047 U 0.00534 U 0.00472 U 0.0047 U
0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 U 0.0047 U 0.00534 U 0.00472 U 0.0047 U
0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 U 0.0047 U 0.00534 U 0.00472 U 0.0047 UJ

0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 U 0.0047 U 0.00534 U 0.00472 U 0.0047 UJ
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 UJ 0.000941 UJ 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.000909 UJ 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 UJ
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 U 0.0047 U 0.00534 U 0.00472 U 0.0047 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.00085 J 0.00106 U 0.00097 0.000941 U 0.00107 U 0.000944 U 0.00094 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI11005009  
11/15/2004     

9-11 ft

SBRI11006004  
11/9/2004      

4-8 ft

SBRI11007004  
11/9/2004      

4-8 ft

SBRI11008004  
11/9/2004      

4-8 ft

SBRI11009004  
11/10/2004     

4-8 ft

SBRI11010004  
11/10/2004     

4-8 ft

SBRI11011004  
11/9/2004      

4-8 ft

SBRI11012008  
11/5/2004      

8-12 ft

SBRI11017002  
10/28/2005     

2-4 ft
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.00454 U 0.00568 U 0.00491 U 0.0053 U 0.00591 UJ 0.0047 UJ 0.00534 U 0.00472 U 0.0047 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.00182 U 0.00227 U 0.00197 U 0.00212 U 0.00236 U 0.00188 U 0.00213 U 0.00189 U 0.0019 U
0.000909 U 0.00114 U 0.000983 U 0.00106 U 0.00118 U 0.000941 U 0.00107 U 0.000944 U 0.00094 U

0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U

0.69 U 0.711 U 0.734 U 0.749 U 7.11 U 0.69 R 0.712 U 0.692 U 0.705 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U

0.0345 U 0.0356 U 0.0367 U 0.0375 U 0.355 U 0.0345 R 0.0356 U 0.0346 U 0.0353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U

0.0345 U 0.0356 U 0.0367 U 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U R R R 3.55 U 0.345 U R 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U

0.0345 U 0.0356 U 0.166 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U
0.0345 U 0.0356 U 0.0367 U 0.0375 U 0.355 U 0.0345 R 0.0356 U 0.0346 U 0.0353 U
0.0345 U 0.0356 U 0.361 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U
0.0345 U 0.0356 U 1.3 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U
0.0345 U 0.0356 U 1.7 0.0375 U 0.355 U 0.0606 0.0356 U 0.0346 U 0.0902 
0.0345 U 0.0356 U 3.33 0.0375 U 0.355 U 0.0366 0.0356 U 0.0346 U 0.0221 J
0.0345 U 0.0356 U 0.903 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U
0.0345 U 0.0356 U 0.0367 U 0.0375 U 0.355 U 0.0181 0.0356 U 0.0346 U 0.0353 U

0.69 U 0.711 U 0.734 U 0.749 U 7.11 UJ 0.69 UJ 0.712 U 0.692 U 0.705 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI11005009  
11/15/2004     

9-11 ft

SBRI11006004  
11/9/2004      

4-8 ft

SBRI11007004  
11/9/2004      

4-8 ft

SBRI11008004  
11/9/2004      

4-8 ft

SBRI11009004  
11/10/2004     

4-8 ft

SBRI11010004  
11/10/2004     

4-8 ft

SBRI11011004  
11/9/2004      

4-8 ft

SBRI11012008  
11/5/2004      

8-12 ft

SBRI11017002  
10/28/2005     

2-4 ft
0.0554 J 0.178 U 0.113 J 0.187 U 1.78 U 0.175 0.178 U 0.116 J 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.26 J 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U

0.0345 U 0.0356 U 1.62 0.0375 U 0.355 U 0.0254 0.0356 U 0.0516 0.0136 J
0.0345 U 0.0356 U 0.0367 U 0.0375 U 0.355 U 0.0345 R 0.0356 U 0.0346 U 0.0353 U

0.345 U 0.356 U 0.0854 J 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.0916 J
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.0255 J 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U

0.0345 U 0.0197 J 2.67 0.0375 U 0.355 U 0.0609 0.0356 U 0.0518 0.0334 J
0.0345 U 0.0356 U 0.172 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U

0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 R 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 UJ
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U

0.0345 U 0.0356 U 0.91 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 J 0.356 U 0.346 U 0.353 U

0.353 U
0.0345 U 0.0356 U 0.0367 U 0.0375 U 0.355 U 0.0345 U 0.0356 U 0.0346 U 0.0353 U

0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U

0.0345 U 0.0356 U 1.78 0.0375 U 0.355 U 0.0357 0.0356 U 0.0202 J 0.0204 J
0.345 U 0.356 U 0.367 U 0.375 U 3.55 U 0.345 U 0.356 U 0.346 U 0.353 U

0.0345 U 0.0356 U 2.83 0.0375 U 0.355 U 0.0636 0.0356 U 0.0822 0.0254 J

0.0173 U 0.0178 U 0.183 U 0.0187 U 0.0178 U 0.0172 U 0.0178 UJ 0.0173 U
0.0173 U 0.0178 U 0.183 U 0.0187 U 0.0178 U 0.0172 U 0.0178 UJ 0.0173 U
0.0173 U 0.0178 U 0.498 0.0187 U 0.0178 U 0.0126 0.0178 UJ 0.0173 U

0.00173 U 0.00178 U 1.83 0.00187 U 0.0183 0.0407 0.00178 UJ 0.00173 U
0.00173 U 0.00252 U 1.62 0.00187 U 0.0273 0.0228 J 0.00178 UJ 0.00173 U
0.00173 U 0.00653 U 1.97 0.00187 U 0.038 0.035 0.00178 UJ 0.00173 U
0.00378 U 0.00178 U 1.04 J 0.00187 U 0.0238 0.0198 0.00178 UJ 0.00173 U

0.000863 U 0.000889 U 0.951 0.000936 U 0.0212 U 0.000862 U 0.00089 UJ 0.000865 U
0.00236 0.00178 U 1.47 0.00187 U 0.00178 U 0.0271 0.00178 UJ 0.00173 U

0.00173 U 0.00178 U 0.0183 U 0.00187 U 0.00178 U 0.00172 U 0.00178 UJ 0.00173 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 9-18 Page 28 of 55



Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI11005009  
11/15/2004     

9-11 ft

SBRI11006004  
11/9/2004      

4-8 ft

SBRI11007004  
11/9/2004      

4-8 ft

SBRI11008004  
11/9/2004      

4-8 ft

SBRI11009004  
11/10/2004     

4-8 ft

SBRI11010004  
11/10/2004     

4-8 ft

SBRI11011004  
11/9/2004      

4-8 ft

SBRI11012008  
11/5/2004      

8-12 ft

SBRI11017002  
10/28/2005     

2-4 ft
0.00427 U 0.011 4.63 0.00467 0.0552 0.074 0.00178 UJ 0.00173 U

0.0173 U 0.0178 U 0.512 J 0.0187 U 0.0178 U 0.0172 U 0.0178 UJ 0.0173 U
0.00173 U 0.00178 U 0.0183 U 0.00187 U 0.00178 U 0.00172 U 0.00178 UJ 0.00173 U

0.0173 U 0.0178 U 0.183 U 0.0187 U 0.0178 U 0.0172 U 0.0178 UJ 0.0173 U
0.0173 U 0.0178 U 3.63 0.0187 U 0.0322 J 0.0702 J 0.0178 UJ 0.0173 U

0.00467 U 0.0114 3.51 0.0048 J 0.0453 0.0693 0.00178 UJ 0.00173 U

0.0035 U
0.0035 U
0.0035 U
0.0035 U
0.0035 U

0.0449 
0.0098 

7110 J 8970 8850 10800 6560 8900 9180 8390 5990 
0.0226 UJ 0.0234 UJ 0.024 UJ 0.0244 UJ 0.0234 UJ 0.0223 UJ 0.028 UJ 0.0228 UJ 0.033 UJ

4.7 J 5.5 5.4 6.3 5.7 5.5 5.7 2.6 3.8 
44.9 J 38.8 36.5 39.8 J 21.4 37.3 38.1 J 49.7 23.4 J
0.36 J 0.34 0.39 0.6 0.28 0.35 0.31 0.23 0.27 
0.052 0.076 0.38 0.14 0.065 0.11 0.076 0.06 0.085 
331 J 661 1300 751 465 J 831 J 629 921 478 

17 J 15.6 J 17.3 J 16.9 J 17.5 J 17.5 J 16.9 J 15.7 J 11.1 
3.2 J 3.2 J 3.3 J 3.8 J 3.8 4.8 5.6 J 3.7 2.6 
88.4 10.7 J 78.6 J 32.8 J 8.3 12.6 11 J 11.8 7.1 U

15500 11800 11100 14600 9170 10400 12500 12600 7910 
11.7 5.8 J 8.6 J 18.3 J 5.5 6.9 4.5 J 3.9 5.2 

3580 3200 3080 3420 2710 3310 3780 3590 1980 J
122 116 J 101 J 134 J 91.5 124 144 J 135 J 79.5 J

0.00188 U 0.008 0.022 0.0049 0.017 0.0099 0.0022 0.00178 U 0.0069 
5.1 0.81 J 2.7 J 1.2 J 0.35 J 0.47 J 0.91 J 0.64 0.35 

8 8.1 J 9.3 J 9.1 J 10.1 J 15.6 J 10 J 8.2 12.6 
2880 2240 1930 2610 1030 J 1430 J 2200 3140 1420 

1.2 0.86 0.99 1.3 0.73 0.41 0.66 0.77 0.19 U
0.034 0.028 0.081 0.024 0.02 0.029 0.016 0.021 0.018 U
81.7 J 63.9 J 64.7 J 101 J 45.1 70.8 88.8 J 104 64.1 

0.17 0.14 J 0.13 J 0.24 J 0.071 J 0.1 J 0.16 J 0.19 0.11 U
5.5 5.7 J 5.8 J 34.5 J 4 J 6.7 J 6.3 J 5.9 4.5 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI11005009  
11/15/2004     

9-11 ft

SBRI11006004  
11/9/2004      

4-8 ft

SBRI11007004  
11/9/2004      

4-8 ft

SBRI11008004  
11/9/2004      

4-8 ft

SBRI11009004  
11/10/2004     

4-8 ft

SBRI11010004  
11/10/2004     

4-8 ft

SBRI11011004  
11/9/2004      

4-8 ft

SBRI11012008  
11/5/2004      

8-12 ft

SBRI11017002  
10/28/2005     

2-4 ft
655 J 529 543 714 327 521 591 641 408 

0.35 UJ 0.1 UJ 0.8 J 0.22 J 0.099 UJ 0.1 UJ 0.067 UJ 0.052 U 0.15 U
300 J 4.4 3360 360 1.2 1.7 1.9 1.4 7.9 
24.3 J 19.2 18.2 21.7 13.9 J 17.7 J 21.5 20.9 11.9 
20.4 J 21.3 45.2 24.4 16.9 J 19.5 J 23.7 23.7 13 

1.9 J 2.2 J 3.2 J 3.7 J 2.6 4.9 2.2 J 1.7 J 1.5 J
4.55848402 7.12028616 9.57004895 12.626678 6.18556701 3.36134454 7.88452952 4.08202604 

17.7 U 10.6 J 11.6 J 6.4 J 18 U 17.4 U 6.58 J 3.86 U
8.35 U 8.47 U 19 J 9.1 UJ 6.65 J 8.2 UJ 4.2 J 8.3 U
3.18 J 5.71 J 2.9 J 6.83 U 6.95 UJ 6.15 UJ 5.85 J 6.24 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI11017008  
10/28/2005     

8-10 ft

SBRI11018002  
10/27/2005     

2-4 ft

SBRI11018008  
10/27/2005     

8-10 ft

SBRI11019002  
10/27/2005     

2-4 ft

SBRI11019008  
10/27/2005     

8-10 ft

SBRI11019008
DUP          

10/27/2005     
8-10 ft

SBRI11020002  
10/26/2005     

2-4 ft

SBRI11020008  
10/26/2005     

8-10 ft

SBRI11021002  
10/26/2005     

2-4 ft

0.0021 J 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.0011 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0064 U 0.0045 U 0.0047 U 0.0049 U 0.0053 U 0.0056 U 0.0048 U 0.0059 U
0.0064 U 0.0045 U 0.0047 U 0.0049 U 0.0053 U 0.0056 U 0.0048 U 0.0059 U
0.0064 U 0.0045 U 0.0047 U 0.0049 U 0.0053 U 0.0056 U 0.0048 U 0.0059 U

0.0064 UJ 0.0045 UJ 0.0047 UJ 0.0049 UJ 0.0053 UJ 0.0056 U 0.0048 U 0.0059 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.0064 UJ 0.0045 U 0.0047 U 0.0049 U 0.0053 U 0.0056 U 0.0048 U 0.0059 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.0013 UJ 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0064 U 0.0045 U 0.0047 U 0.0049 U 0.0053 U 0.0056 U 0.0048 U 0.0059 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0102 J 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI11017008  
10/28/2005     

8-10 ft

SBRI11018002  
10/27/2005     

2-4 ft

SBRI11018008  
10/27/2005     

8-10 ft

SBRI11019002  
10/27/2005     

2-4 ft

SBRI11019008  
10/27/2005     

8-10 ft

SBRI11019008
DUP          

10/27/2005     
8-10 ft

SBRI11020002  
10/26/2005     

2-4 ft

SBRI11020008  
10/26/2005     

8-10 ft

SBRI11021002  
10/26/2005     

2-4 ft
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0052 J 0.0009 U 0.00094 U 0.00058 J 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0064 U 0.0045 U 0.0047 U 0.0049 U 0.0053 U 0.0056 U 0.0048 U 0.0059 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U
0.0026 U 0.0018 U 0.0019 U 0.002 U 0.0021 U 0.0022 U 0.0019 U 0.0024 U
0.0013 U 0.0009 U 0.00094 U 0.00098 U 0.0011 U 0.0011 U 0.00095 U 0.0012 U

0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.75 U 0.734 U 0.703 U 0.718 U 0.721 U 0.726 U 0.713 U 0.773 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 0.0367 U 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 0.0143 J 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.375 UJ 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 0.268 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.0375 U 0.0367 U 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.0375 U 0.39 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0134 J
0.0375 U 1.04 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.0375 U 1.38 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.0375 U 2.13 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.0375 U 1.2 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 UJ
0.0375 U 0.819 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U

0.75 U 0.492 J 0.703 UJ 0.718 UJ 0.721 UJ 0.726 U 0.713 U 0.773 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI11017008  
10/28/2005     

8-10 ft

SBRI11018002  
10/27/2005     

2-4 ft

SBRI11018008  
10/27/2005     

8-10 ft

SBRI11019002  
10/27/2005     

2-4 ft

SBRI11019008  
10/27/2005     

8-10 ft

SBRI11019008
DUP          

10/27/2005     
8-10 ft

SBRI11020002  
10/26/2005     

2-4 ft

SBRI11020008  
10/26/2005     

8-10 ft

SBRI11021002  
10/26/2005     

2-4 ft
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.182 U 0.178 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.0475 J 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 1.09 0.0352 U 0.0323 J 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.0375 U 0.0367 U 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U

0.375 U 0.0947 J 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 2.36 0.0352 U 0.0688 0.036 U 0.0363 U 0.0357 U 0.0487 
0.0375 U 0.221 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U

0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 1.1 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 0.0367 U 0.0352 U 0.0359 U 0.036 U 0.0363 U 0.0357 U 0.0387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 1.64 0.0352 U 0.0327 J 0.036 U 0.0363 U 0.0357 U 0.0714 
0.375 U 0.367 U 0.352 U 0.359 U 0.36 U 0.363 U 0.357 U 0.387 U

0.0375 U 1.39 0.0352 U 0.0447 0.036 U 0.0363 U 0.0357 U 0.0438 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI11017008  
10/28/2005     

8-10 ft

SBRI11018002  
10/27/2005     

2-4 ft

SBRI11018008  
10/27/2005     

8-10 ft

SBRI11019002  
10/27/2005     

2-4 ft

SBRI11019008  
10/27/2005     

8-10 ft

SBRI11019008
DUP          

10/27/2005     
8-10 ft

SBRI11020002  
10/26/2005     

2-4 ft

SBRI11020008  
10/26/2005     

8-10 ft

SBRI11021002  
10/26/2005     

2-4 ft

0.0037 U 3.67 U 0.0035 U 0.0036 U 0.0036 U 0.0036 U 0.0036 U 0.0039 U
0.0037 U 3.67 U 0.0035 U 0.0036 U 0.0036 U 0.0036 U 0.0036 U 0.0039 U
0.0037 U 3.67 U 0.0035 U 0.0036 U 0.0036 U 0.0036 U 0.0036 U 0.0039 U
0.0037 U 3.67 U 0.0035 U 0.0036 U 0.0036 U 0.0036 U 0.0036 U 0.0039 U
0.0037 U 3.67 U 0.0035 U 0.0036 U 0.0036 U 0.0036 U 0.0036 U 0.0039 U
0.0037 U 44.1 0.0164 0.0456 0.0036 U 0.0036 U 0.0036 U 0.0032 J
0.0037 U 6.36 J 0.0035 U 0.0118 J 0.0036 U 0.0036 U 0.0036 U 0.0039 U

9820 7920 J 4290 J 7120 J 7300 J 4530 8970 10800 
0.1 UJ 0.05 UJ 0.0211 UJ 0.033 UJ 0.023 UJ 0.029 UJ 0.0213 UJ 0.026 U

4.1 6.5 4 4 3.2 2.9 J 2.2 J 4.2 
27.4 J 26.1 18.6 26.8 46.1 20.3 60.8 31.9 

0.33 0.32 0.2 0.33 0.23 0.17 0.42 0.37 
0.089  0.055 0.045 0.057 0.05 0.046 0.074 0.13 

306 662 J 874 J 422 J 810 J 580 952 382 
11.1 13.2 8.9 12.5 14.6 8.4 J 17.5 J 15.1 

2.3 3.1 1.7 2.8 3 2 J 3.2 J 3.4 
6 U 10.3 UJ 6 UJ 8.9 UJ 7.9 UJ 6.6 UJ 51.7 J 9.5 U

9110 9720 6160 8880 14100 6010 15900 11500 
50.7 5.8 J 3.1 J 14 J 3.8 J 2.7 3.3 4.8 

1630 J 2260 1680 2150 3240 1580 3770 2870 
70.8 J 90.4 J 68.5 J 106 J 126 J 64.3 J 137 J 99.5 J
0.095 0.011 0.00297 U 0.0087 0.00311 U 0.00313 UJ 0.0031 UJ 0.013 

0.49 0.82 0.36 0.57 0.81 0.66 U 0.54 U 0.86 
6.9  7.8 4.5 6.3 7 4 J 7.2 J 7.7 

797 1200 1140 1180 2350 1300 3840 1860 
0.198 U 1.6 0.82 1.6 1.5 0.194 U 0.192 U 0.209 U

0.03 U 0.021 U 0.02 U 0.031 U 0.018 U 0.014 U 0.017 U 0.027 U
41.3  62.5 73.5 57.2 80.4 137 J 97.2 J 77 

0.12 U 0.13 U 0.11 U 0.14 U 0.19 U 0.1 U 0.24 U 0.14 U
4.5 6 J 5.6 J 5.3 J 5.5 J 3.7 J 5.3 J 6.7 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI11017008  
10/28/2005     

8-10 ft

SBRI11018002  
10/27/2005     

2-4 ft

SBRI11018008  
10/27/2005     

8-10 ft

SBRI11019002  
10/27/2005     

2-4 ft

SBRI11019008  
10/27/2005     

8-10 ft

SBRI11019008
DUP          

10/27/2005     
8-10 ft

SBRI11020002  
10/26/2005     

2-4 ft

SBRI11020008  
10/26/2005     

8-10 ft

SBRI11021002  
10/26/2005     

2-4 ft
435 466 J 333 J 443 J 649 J 367 936 522 

0.083 U 0.18 0.095 U 0.12 U 0.067 U 0.087 UJ 0.064 UJ 0.13 U
0.9 18.2 J 1.2 J 13.4 J 1.6 J 8.9 J 300 J 1.9 

14.1 15.1 J 9.5 J 15.7 J 19.2 J 10.8 UJ 25.4 J 22.3 
19.8 19 12.4 20.1 22.7 10.9 J 22 J 18.6 
2.2 J 2.4 J 2.2 J 2.2 J 1.7 J 0.99 U 1.3 U 1.6 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI11021008  
10/26/2005     

8-10 ft

SBRI11022002  
10/26/2005     

2-4 ft

SBRI11022008  
10/26/2005     

8-10 ft

SBRI11023002  
10/28/2005     

2-4 ft

SBRI11023008  
10/28/2005     

8-10 ft

SBRI11024001  
10/28/2005     

1-2 ft

SBRI11024008  
10/28/2005     

8-10 ft

SBRI11025002  
10/27/2005     

2-4 ft

SBRI11025008  
10/27/2005     

8-10 ft

0.00094 U 0.00099 U 0.00098 U 0.00051 J 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.00095 0.00099 U 0.00072 J 0.00083 U 0.0011 U 0.001 U 0.0025 0.00063 J 0.0044 
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.0047 U 0.0049 U 0.0049 U 0.0042 U 0.0055 U 0.0051 U 0.0043 U 0.0054 U 0.0047 U
0.0047 U 0.0049 U 0.0049 U 0.0042 U 0.0055 U 0.0051 U 0.0043 U 0.0054 U 0.0047 U
0.0047 U 0.0049 U 0.0049 U 0.0042 U 0.0055 U 0.0051 U 0.0043 U 0.0054 U 0.0047 U
0.0047 U 0.0049 U 0.0185 U 0.0042 UJ 0.0055 UJ 0.0051 UJ 0.0043 UJ 0.0054 UJ 0.0047 UJ

0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.0047 U 0.0049 U 0.0049 U 0.0042 UJ 0.0055 UJ 0.0051 UJ 0.0043 U 0.0054 U 0.0047 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 UJ 0.0011 UJ 0.001 UJ 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.0047 U 0.0049 U 0.0049 U 0.0042 U 0.0055 U 0.0051 U 0.0043 U 0.0054 U 0.0047 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.0014 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI11021008  
10/26/2005     

8-10 ft

SBRI11022002  
10/26/2005     

2-4 ft

SBRI11022008  
10/26/2005     

8-10 ft

SBRI11023002  
10/28/2005     

2-4 ft

SBRI11023008  
10/28/2005     

8-10 ft

SBRI11024001  
10/28/2005     

1-2 ft

SBRI11024008  
10/28/2005     

8-10 ft

SBRI11025002  
10/27/2005     

2-4 ft

SBRI11025008  
10/27/2005     

8-10 ft
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00074 J 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.0047 U 0.0049 U 0.0049 U 0.0042 U 0.0055 U 0.0051 U 0.0043 U 0.0054 U 0.0047 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.0019 U 0.002 U 0.002 U 0.0017 U 0.0022 U 0.002 U 0.0017 U 0.0021 U 0.0019 U
0.00094 U 0.00099 U 0.00098 U 0.00083 U 0.0011 U 0.001 U 0.00086 U 0.0011 U 0.00094 U

0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.755 U 0.841 U 0.775 U 0.733 U 0.805 U 0.767 U 0.723 U 0.7 U 0.702 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 UJ 0.362 UJ 0.35 UJ 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.0195 J 0.0351 U
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.031 J 0.0156 J
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.121 0.0431 
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.0783 0.0281 J
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.0899 0.0351 U
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0135 J
0.755 UJ 0.841 U 0.775 U 0.733 U 0.805 U 0.767 U 0.723 U 0.7 U 0.702 UJ
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI11021008  
10/26/2005     

8-10 ft

SBRI11022002  
10/26/2005     

2-4 ft

SBRI11022008  
10/26/2005     

8-10 ft

SBRI11023002  
10/28/2005     

2-4 ft

SBRI11023008  
10/28/2005     

8-10 ft

SBRI11024001  
10/28/2005     

1-2 ft

SBRI11024008  
10/28/2005     

8-10 ft

SBRI11025002  
10/27/2005     

2-4 ft

SBRI11025008  
10/27/2005     

8-10 ft
0.377 U 0.21 U 0.123 J 0.366 U 0.402 U 0.122 J 0.18 J 0.0747 J 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.018 J 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.0517 0.0316 J
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U

0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.101 J 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.16 J 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.152 0.0796 
0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U

0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 UJ 0.402 UJ 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.102 0.0351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.035 U 0.0351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.139 0.0681 
0.377 U 0.42 U 0.387 U 0.366 U 0.402 U 0.384 U 0.362 U 0.35 U 0.351 U

0.0377 U 0.042 U 0.0387 U 0.0366 U 0.0402 U 0.0384 U 0.0362 U 0.123 0.0515 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI11021008  
10/26/2005     

8-10 ft

SBRI11022002  
10/26/2005     

2-4 ft

SBRI11022008  
10/26/2005     

8-10 ft

SBRI11023002  
10/28/2005     

2-4 ft

SBRI11023008  
10/28/2005     

8-10 ft

SBRI11024001  
10/28/2005     

1-2 ft

SBRI11024008  
10/28/2005     

8-10 ft

SBRI11025002  
10/27/2005     

2-4 ft

SBRI11025008  
10/27/2005     

8-10 ft

0.0038 U 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0035 U 0.0035 U
0.0038 U 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0035 U 0.0035 U
0.0038 U 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0035 U 0.0035 U
0.0038 U 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0035 U 0.0035 U
0.0038 U 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0035 U 0.0035 U

0.0078 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0065 J 0.0035 U
0.0038 U 0.0042 U 0.0038 U 0.0037 U 0.004 U 0.0038 U 0.0036 U 0.0035 U 0.0035 U

8550  11100 7840 7470 9550 5640 6260 6620 J 5790 J
0.0226 U 0.0249 UJ 0.07 UJ 0.051 UJ 0.03 UJ 0.035 UJ 0.024 UJ 0.07 UJ 0.021 UJ

2.8 3.4 J 4.8 J 4.7 3.7 3.7 3 4.4 2.6 
51.3 30.5 49.5 17.6 J 69 J 33.6 J 43.5 J 38.7 44.9 
0.49 0.37 0.23 0.29 0.31 0.22 0.19 0.24 0.21 
0.14  0.11 0.09 0.078  0.14  0.11  0.11  0.047 0.045 
634  505 834 469 900 1110 1540 486 J 1010 J
20.7  15.5 J 15.5 J 10.8 20.1 10.8 14.6 14.1 13.7 

3.2 3.1 J 2.8 J 2.5 4.5 2 3 2.8 3.2 
72.6  9.3 UJ 8.2 UJ 5.8 U 14.5 7.6 U 7.8 U 7.1 UJ 10 UJ

18700 10800 10600 8590 21400 8110 9750 10300 10300 
5.2 5.3 3.7 4.9 5.2 2.9 3.1 4.2 J 3.5 J

3630 3300 2790 1870 J 4080 J 2200 J 2870 J 2650 2700 
139 J 107 J 106 J 70.6 J 152 J 85.7 J 109 J 103 J 111 J

0.00331 U 0.00357 UJ 0.00338 UJ 0.024 0.00344 U 0.00345 U 0.00302 U 0.00291 U 0.00308 U
38.5 0.48 U 1 1.2 1.4 0.44 0.62 0.54 0.61 

7.6  7.9 J 7.3 J 6.5  9.6  5  7.4  6.3 7.5 
3320  1880 2650 905 4130 2020 2630 1600 2300 

0.203 U 0.224 U 0.206 U 0.196 U 0.215 U 0.207 U 0.191 U 1 0.94 
0.026 U 0.017 U 0.024 U 0.019 U 0.024 U 0.018 U 0.023 U 0.019 U 0.016 U

76.4 122 J 132 J 56.6 113 131 205 62.1 94.1 
0.22 U 0.15 U 0.17 U 0.091 U 0.27 U 0.12 U 0.15 U 0.14 U 0.18 U

6.7 10.5 J 5.4 J 4.2 8.1 6.6 5.6 6.5 J 6 J
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI11021008  
10/26/2005     

8-10 ft

SBRI11022002  
10/26/2005     

2-4 ft

SBRI11022008  
10/26/2005     

8-10 ft

SBRI11023002  
10/28/2005     

2-4 ft

SBRI11023008  
10/28/2005     

8-10 ft

SBRI11024001  
10/28/2005     

1-2 ft

SBRI11024008  
10/28/2005     

8-10 ft

SBRI11025002  
10/27/2005     

2-4 ft

SBRI11025008  
10/27/2005     

8-10 ft
699 857 702 393 1040 591 640 515 J 568 J

0.14 U 0.11 UJ 0.16 UJ 0.15 U 0.096 U 0.15 U 0.088 U 0.088 U 0.055 U
476 2.8 J 27.2 J 1.1 2.5 19.1 1.5 1.5 J 1.5 J
26.2  21.5 J 19.6 J 12.8 31.3 14.4 17.7 17 J 18.1 J
21.5  18.1 J 18 J 13.4 25.8 13 17.4 20.4 22.8 

2.1 1.5 U 1.5 U 1.5 J 2.2 J 1.9 J 2.3 J 1.8 J 1.5 J
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBRI11026008  
7/31/2007      

8-10 ft

SBRI11027008  
7/31/2007      

8-10 ft

SBRI11027008A  
7/31/2007       

8-10 ft

SBRI11028008  
7/31/2007      

8-10 ft

SBRI11028008A  
7/31/2007       

8-10 ft

SBRI11029008  
8/1/2007       
8-10 ft

SBRI12002006  
11/12/2004     

6-8 ft

SSRI14074001  
11/3/2005      

1-2 ft

0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.00392 UJ 0.00344 U 0.00316 U 0.00489 U
0.00392 UJ 0.00344 U 0.00316 U 0.00489 U
0.00392 U 0.00344 U 0.00316 U 0.00489 U

0.00392 UJ 0.00344 UJ 0.00316 UJ 0.00489 UJ
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U

0.00392 U 0.00344 U 0.00316 U 0.00489 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U

0.00392 U 0.00344 U 0.00316 U 0.00489 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBRI11026008  
7/31/2007      

8-10 ft

SBRI11027008  
7/31/2007      

8-10 ft

SBRI11027008A  
7/31/2007       

8-10 ft

SBRI11028008  
7/31/2007      

8-10 ft

SBRI11028008A  
7/31/2007       

8-10 ft

SBRI11029008  
8/1/2007       
8-10 ft

SBRI12002006  
11/12/2004     

6-8 ft

SSRI14074001  
11/3/2005      

1-2 ft
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U
0.00392 UJ 0.00344 UJ 0.00316 UJ 0.00489 UJ
0.000783 U 0.000689 U 0.000633 U 0.000979 U

0.00157 U 0.00138 U 0.00127 U 0.00196 U
0.000783 U 0.000689 U 0.000633 U 0.000979 U

0.402 UJ 0.344 UJ 0.35 UJ 0.352 UJ
0.402 UJ 0.344 UJ 0.35 UJ 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.804 UJ 0.688 U 0.701 U 0.705 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ

0.0402 UJ 0.0344 U 0.035 U 0.0352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ

0.0402 UJ 0.034 J 0.035 U 0.0352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 U 0.344 UJ 0.35 U 0.352 UJ

0.402 UJ 0.344 U 0.35 U 0.352 UJ

0.0402 UJ 0.0344 U 0.035 U 0.0352 UJ
0.0402 UJ 0.0344 U 0.035 U 0.0352 UJ
0.0402 U 0.0344 U 0.035 U 0.0352 UJ
0.0402 U 0.0344 UJ 0.035 U 0.0554 J

0.0402 UJ 0.0344 UJ 0.035 UJ 0.0833 J
0.0402 UJ 0.0344 UJ 0.035 UJ 0.204 J
0.0402 UJ 0.0344 UJ 0.035 UJ 0.0352 UJ
0.0402 UJ 0.0344 UJ 0.035 UJ 0.0573 J

0.804 UJ 0.688 U 0.701 U 0.705 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBRI11026008  
7/31/2007      

8-10 ft

SBRI11027008  
7/31/2007      

8-10 ft

SBRI11027008A  
7/31/2007       

8-10 ft

SBRI11028008  
7/31/2007      

8-10 ft

SBRI11028008A  
7/31/2007       

8-10 ft

SBRI11029008  
8/1/2007       
8-10 ft

SBRI12002006  
11/12/2004     

6-8 ft

SSRI14074001  
11/3/2005      

1-2 ft
0.15 J 0.359 J 0.105 J 0.279 J

0.402 U 0.344 UJ 0.35 U 0.352 UJ
0.0402 UJ 0.0344 UJ 0.035 UJ 0.0352 UJ
0.0402 U 0.0344 UJ 0.035 U 0.16 J

0.0402 UJ 0.0344 UJ 0.035 UJ 0.0352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 U 0.344 U 0.35 U 0.352 UJ

0.402 UJ 0.344 UJ 0.35 UJ 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.0402 U 0.0561 J 0.0145 J 0.23 J

0.0402 UJ 0.0344 U 0.035 U 0.0352 UJ
0.402 U 0.344 U 0.35 U 0.352 UJ

0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ

0.0402 UJ 0.0344 UJ 0.035 UJ 0.0352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ

0.0402 UJ 0.0344 U 0.035 U 0.0352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.402 U 0.344 U 0.35 U 0.352 UJ

0.0402 U 0.082 J 0.035 U 0.0348 J
0.402 UJ 0.344 U 0.35 U 0.352 UJ
0.0402 U 0.0464 J 0.0122 J 0.236 J

0.0693 U
0.0902 NJ
0.0693 U

0.237 
0.162 

0.238 J
0.00693 U
0.00347 U

0.132 
0.00693 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBRI11026008  
7/31/2007      

8-10 ft

SBRI11027008  
7/31/2007      

8-10 ft

SBRI11027008A  
7/31/2007       

8-10 ft

SBRI11028008  
7/31/2007      

8-10 ft

SBRI11028008A  
7/31/2007       

8-10 ft

SBRI11029008  
8/1/2007       
8-10 ft

SBRI12002006  
11/12/2004     

6-8 ft

SSRI14074001  
11/3/2005      

1-2 ft
0.411 

0.0693 U
0.00693 U

0.0693 U
0.0693 U

0.348 

0.201 U 0.0344 U 0.35 U 0.0705 U
0.201 U 0.0344 U 0.35 U 0.0705 U
0.201 U 0.0344 U 0.35 U 0.0705 U
0.201 U 0.0344 U 0.35 U 0.0705 U
0.201 U 0.0344 U 0.35 U 0.0705 U

1.71 0.288 J 2.11 0.0388 J
0.201 U 0.0344 U 0.35 U 0.0705 U

7180 8400 9100 9790 10800 
0.067 UJ 0.0397 UJ 0.0408 UJ 0.041 UJ 0.14 U

7.2 2.8 4.8 3.8 5.1 
29.6 34.2 38.6 55.8 38.4 
0.28 0.28 0.32 0.3 1.8 

0.051 0.046 0.049 0.055 0.26 
1100 U 564 U 579 U 743 U 765 

12.6 17 18.9 19 27.1 
2.4 3.5 3.8 3.6 4 
8.9 9.9 9.6 12.5 123 

9340 13100 15000 15000 15700 
4.2 6.8 4.8 4.2 26.9 

2490 3580 3580 4280 4550 
94 121 124 145 148 

0.00175 U 0.0033 0.0076 0.00147 U 0.028 U
0.37 0.65 0.51 0.76 1.3 

7.1 8.6 9.4 8.6 16.2 
1560 1870 2390 3230 1280 

0.232 U 0.198 U 0.204 U 0.205 U 0.208 U
0.026 U 0.017 U 0.017 U 0.025 U 0.083 

94.6 U 81.6 U 75.7 U 119 U 58.7 
0.11 U 0.14 U 0.17 U 0.19 U 0.11 U

6.9 J 4.4 J 7.5 J 8.5 J 6.1 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 9-18 Page 44 of 55



Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBRI11026008  
7/31/2007      

8-10 ft

SBRI11027008  
7/31/2007      

8-10 ft

SBRI11027008A  
7/31/2007       

8-10 ft

SBRI11028008  
7/31/2007      

8-10 ft

SBRI11028008A  
7/31/2007       

8-10 ft

SBRI11029008  
8/1/2007       
8-10 ft

SBRI12002006  
11/12/2004     

6-8 ft

SSRI14074001  
11/3/2005      

1-2 ft
499 561 707 801 476 

0.43 U 0.34 U 0.33 U 0.27 U 0.54 
1.8 1.3 2 3.8 44 J

13.9 23.2 19.9 27.8 23.1 
16.4 20.3 22.9 23.8 33.2 

3.5 1.8 2.3 2.4 4.8 
4.59372114 

17.8 U
8.38 U
6.28 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SSRI14074003   
7/13/2007       

3-4 ft

SSRI14076003  
7/13/2007      

3-4 ft

SSRI15011002  
11/17/2004     

2-3 ft

SSRI15019002  
11/17/2004     

2-3 ft

SSRI15021002  
11/17/2004     

2-3 ft

SSRI15022002  
11/17/2004     

2-3 ft

SBMWS05008  
12/7/2004      

8-10 ft

SBMWS07001  
11/4/2004      

1-3 ft

SBMWS07008  
11/4/2004      

8-10 ft

0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U

0.005 U 0.00463 U 0.00459 U
0.005 U 0.00463 U 0.00459 U
0.005 U 0.00463 U 0.00459 U
0.005 U 0.00463 U 0.00459 U

0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U

0.005 U 0.00463 U 0.00459 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U

0.005 U 0.00463 U 0.00459 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SSRI14074003   
7/13/2007       

3-4 ft

SSRI14076003  
7/13/2007      

3-4 ft

SSRI15011002  
11/17/2004     

2-3 ft

SSRI15019002  
11/17/2004     

2-3 ft

SSRI15021002  
11/17/2004     

2-3 ft

SSRI15022002  
11/17/2004     

2-3 ft

SBMWS05008  
12/7/2004      

8-10 ft

SBMWS07001  
11/4/2004      

1-3 ft

SBMWS07008  
11/4/2004      

8-10 ft
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U
0.000999 U 0.000926 U 0.000918 U

0.005 U 0.00463 U 0.00459 U
0.000999 U 0.000926 U 0.000918 U

0.002 U 0.00185 U 0.00184 U
0.000999 U 0.000926 U 0.000918 U

0.36 U 3.52 U 1.4 UJ
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 UJ
0.36 U 3.52 U 0.349 UJ
0.36 U 3.52 U 0.349 UJ
0.72 U 7.04 U 0.698 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U

0.036 U 0.352 U 0.0349 UJ
0.36 U 3.52 U 1.4 UJ

0.036 U 0.352 U 0.0349 UJ
0.36 U 3.52 U 0.349 UJ
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 UJ

0.009 J 0.352 U 0.0349 UJ
0.036 U 0.352 U 0.0349 UJ
0.036 U 0.352 U 0.0349 U
0.036 U 0.352 U 0.0349 U
0.0856 0.352 UJ 0.0349 U
0.0611 0.352 UJ 0.0349 U

0.0327 J 0.352 UJ 0.0349 U
0.0245 J 0.352 UJ 0.0349 U

0.72 U 7.04 U 0.698 U
0.36 U 3.52 U 1.4 UJ
0.36 U 3.52 U 0.349 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SSRI14074003   
7/13/2007       

3-4 ft

SSRI14076003  
7/13/2007      

3-4 ft

SSRI15011002  
11/17/2004     

2-3 ft

SSRI15019002  
11/17/2004     

2-3 ft

SSRI15021002  
11/17/2004     

2-3 ft

SSRI15022002  
11/17/2004     

2-3 ft

SBMWS05008  
12/7/2004      

8-10 ft

SBMWS07001  
11/4/2004      

1-3 ft

SBMWS07008  
11/4/2004      

8-10 ft
0.0865 J 1.76 U 0.0326 J
0.36 UJ 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.0459 0.352 U 0.0349 U

0.036 U 0.352 UJ 0.0349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 UJ 0.349 U
0.36 U 3.52 U 0.349 U
0.0997 0.352 U 0.0349 U

0.0072 J 0.352 U 0.0349 U
0.36 U 3.52 U 0.349 U
0.36 U 3.52 U 1.4 UJ
0.36 U 3.52 U 1.4 UJ
0.36 U 3.52 U 1.4 UJ
0.0467 0.352 UJ 0.0349 U
0.36 U 3.52 U 0.349 UJ

0.036 U 0.352 U 0.14 UJ
0.36 U 3.52 U 1.4 UJ
0.36 U 3.52 U 1.4 UJ
0.36 U 3.52 U 0.349 U
0.0715 0.352 U 0.0349 U
0.36 U 3.52 U 0.349 U
0.0987 0.352 U 0.0349 U

0.018 U 0.0176 UJ 0.0174 U
0.018 U 0.0176 U 0.0174 U

0.0167 J 0.0176 U 0.0174 U
0.0552 0.00176 UJ 0.00174 U
0.0378 0.00176 U 0.00174 U
0.0479 0.00176 UJ 0.00174 U

0.0018 U 0.00176 U 0.00174 U
0.0265 0.00088 UJ 0.000872 U
0.0341 0.00715 UJ 0.00174 U

0.0018 U 0.00176 UJ 0.00174 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SSRI14074003   
7/13/2007       

3-4 ft

SSRI14076003  
7/13/2007      

3-4 ft

SSRI15011002  
11/17/2004     

2-3 ft

SSRI15019002  
11/17/2004     

2-3 ft

SSRI15021002  
11/17/2004     

2-3 ft

SSRI15022002  
11/17/2004     

2-3 ft

SBMWS05008  
12/7/2004      

8-10 ft

SBMWS07001  
11/4/2004      

1-3 ft

SBMWS07008  
11/4/2004      

8-10 ft
0.0918 0.00885 UJ 0.00174 U

0.0103 J 0.0176 UJ 0.0174 U
0.0018 U 0.00176 U 0.00174 U

0.018 U 0.0176 UJ 0.0174 U
0.0726 0.0176 UJ 0.0174 U
0.0811 0.0108 UJ 0.00174 U

0.00345 U 0.0179 U 0.00373 U 0.0185 UJ
0.00345 U 0.0179 U 0.00373 U 0.0185 UJ
0.00345 U 0.0179 U 0.00373 U 0.0185 UJ
0.00345 U 0.0179 U 0.00373 U 0.0185 UJ
0.00345 U 0.0179 U 0.00373 U 0.0185 UJ
0.00345 U 0.243 0.0565 0.184 J
0.00345 U 0.0486 0.0218 0.0505 J

5920 9670 7030 
0.0236 UJ 0.088 UJ 0.0226 UJ

3.3 5.2 4 
43.3 30.1 17 
0.31 0.38 0.28 

0.063 0.14 0.064 U
1050 4520 587 
14.4 18.6 J 14 

2.9 6.3 4.2 
63.1 16.7 8.7 UJ

10500 13300 9800 
3.1 9.9 4.3 J

2630 J 4080 2690 
101 207 J 110 

0.019 0.01 0.0034 J
0.51 0.55 0.33 UJ

6.8 15.8 10.4 J
2500 J 1490 1130 

1.6 0.55 0.96 U
0.017 0.031 0.014 U

94.2 99.2 55.3 
0.15 0.12 0.1 U

4.7 4.9 4.4 
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SSRI14074003   
7/13/2007       

3-4 ft

SSRI14076003  
7/13/2007      

3-4 ft

SSRI15011002  
11/17/2004     

2-3 ft

SSRI15019002  
11/17/2004     

2-3 ft

SSRI15021002  
11/17/2004     

2-3 ft

SSRI15022002  
11/17/2004     

2-3 ft

SBMWS05008  
12/7/2004      

8-10 ft

SBMWS07001  
11/4/2004      

1-3 ft

SBMWS07008  
11/4/2004      

8-10 ft
503 J 648 325 

0.17 UJ 0.17 0.11 UJ
1.2 1.2 18.7 3.8 1.4 

18.3 25.2 13.6 
18.6 26.5 15.2 U

1.4 3.5 J 2.4 J
3.68135753 7.79489077 12.3171415 10.062333 8.4506116 5.51307223 4.87678543 

17.6 U 18.4 U 19.3 U 18.7 U 18.5 U 9.28 J 17.8 UJ
8.26 U 8.64 U 9.1 U 8.82 U 8.72 U 8.42 U 8.39 UJ

6.2 U 6.48 U 6.82 U 6.61 U 6.54 U 6.32 U 2.94 UJ

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SO-DataSummaries.xls, AOC 9-18 Page 50 of 55



Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SBMWS09001  
11/3/2004      

1-3 ft

SBMWS09006   
11/3/2004       

6-8 ft

SBMWS16001  
11/22/2004     

1-3 ft

SBMWS16008  
11/22/2004     

8-10 ft

SBMWS16008
MS           

11/22/2004     
8-10 ft

0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.0011 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ

0.00652 U 0.00524 U 0.00495 U 0.00555 UJ
0.00652 U 0.00524 U 0.00495 U 0.00555 UJ
0.00652 U 0.00524 U 0.00495 U 0.00555 UJ
0.00652 U 0.00524 U 0.00495 U 0.00555 UJ

0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ

0.00652 U 0.00524 U 0.00495 U 0.00555 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U

0.0013 UJ 0.00105 UJ 0.00099 UJ 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 UJ 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 U

0.00652 U 0.00524 U 0.00495 U 0.00555 U
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SBMWS09001  
11/3/2004      

1-3 ft

SBMWS09006   
11/3/2004       

6-8 ft

SBMWS16001  
11/22/2004     

1-3 ft

SBMWS16008  
11/22/2004     

8-10 ft

SBMWS16008
MS           

11/22/2004     
8-10 ft

0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U
0.0013 U 0.00105 U 0.00099 U 0.00111 U

0.00652 U 0.00524 U 0.00495 U 0.00555 U
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ

0.00261 U 0.0021 U 0.00198 U 0.00222 UJ
0.0013 U 0.00105 U 0.00099 U 0.00111 UJ

0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 UJ 0.378 UJ

1.41 U 1.44 U 0.766 U 0.755 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.0383 U 0.0378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.0383 U 0.0378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.706 UJ 0.72 UJ 0.383 U 0.378 U
0.706 UJ 0.72 UJ 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.0383 U 0.0378 U
0.0706 U 0.072 U 0.0383 U 0.0378 U
0.0706 U 0.072 U 0.0383 U 0.0378 U
0.0706 U 0.072 U 0.0383 U 0.0378 U
0.0706 U 0.072 U 0.0853 0.0378 U
0.0706 U 0.072 U 0.0253 J 0.0378 U
0.0706 U 0.072 U 0.0316 J 0.0378 UJ
0.0706 U 0.072 U 0.0383 U 0.0378 U

1.41 U 1.44 U 0.766 U 0.755 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SBMWS09001  
11/3/2004      

1-3 ft

SBMWS09006   
11/3/2004       

6-8 ft

SBMWS16001  
11/22/2004     

1-3 ft

SBMWS16008  
11/22/2004     

8-10 ft

SBMWS16008
MS           

11/22/2004     
8-10 ft

0.064 J 0.36 U 0.471 0.0664 J
0.706 U 0.72 U 0.383 U 0.378 U

0.706 UJ 0.72 UJ 0.383 U 0.378 U
0.0706 U 0.072 U 0.0544 0.0378 U
0.0706 U 0.072 U 0.0383 U 0.0378 U

0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.129 J 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.0736 0.0378 U
0.0706 U 0.072 U 0.0383 U 0.0378 U

0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.044 0.0378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.0383 U 0.0378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.04 0.0378 U
0.706 U 0.72 U 0.383 U 0.378 U

0.0706 U 0.072 U 0.088 0.0378 U

0.0177 U 0.018 U 0.0191 UJ 0.0189 U
0.0177 U 0.018 U 0.0191 UJ 0.0189 UJ
0.0177 U 0.018 U 0.0191 U 0.0189 U

0.00177 U 0.0018 U 0.0413 J 0.00189 UJ
0.00177 U 0.0018 U 0.0366 J 0.00189 UJ
0.00177 U 0.0018 U 0.0522 J 0.00189 UJ
0.00177 U 0.0018 U 0.0267 J 0.00232 UJ

0.000883 U 0.0009 U 0.000957 UJ 0.000944 U
0.00177 U 0.0018 U 0.0233 J 0.00189 U
0.00177 U 0.0018 U 0.00191 UJ 0.00189 U
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SBMWS09001  
11/3/2004      

1-3 ft

SBMWS09006   
11/3/2004       

6-8 ft

SBMWS16001  
11/22/2004     

1-3 ft

SBMWS16008  
11/22/2004     

8-10 ft

SBMWS16008
MS           

11/22/2004     
8-10 ft

0.00177 U 0.0018 U 0.0658 J 0.00301 UJ
0.0177 U 0.018 U 0.0191 UJ 0.0189 U

0.00177 U 0.0018 U 0.00191 U 0.00189 UJ
0.0177 U 0.018 U 0.0191 UJ 0.0189 UJ
0.0177 U 0.018 U 0.0307 J 0.0189 UJ

0.00177 U 0.0018 U 0.0612 J 0.00211 UJ

6000 9190 7790 10900 
0.023 UJ 0.076 UJ R R

4.5 4.2 6.7 J 4.1 J
38 52.4 22.7 62.2 

0.24 0.23 0.32 0.38 
0.06 0.081 0.12 0.12 

876 J 1060 J 1090 1480 
13.8 21.3 15.5 J 18.8 J

4.9 4.3 3.8 4.5 
11.6 J 11.7 J 10.4 J 12.5 J
11400 15000 9840 15100 

3.9 4.3 5.3 6.7 
2610 4540 2660 3980 

139 160 115 226 
0.00193 UJ 0.00194 UJ 0.0046 0.00207 U

0.68 0.81 0.32 1.1 
8.1 J 10 J 10.3 J 12.8 J

2270 J 3060 J 1150 3180 
0.67 U 1 U 1.2 U 0.84 U
0.021 0.022 0.02 0.033 

113 143 61.5 82 
0.14 0.19 0.1 0.22 

4.6 6.6 7.7 J 8.2 J
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Summary of Analytical Results - AOC 9 through 18 Shallow Subsurface Soil (1-10 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SBMWS09001  
11/3/2004      

1-3 ft

SBMWS09006   
11/3/2004       

6-8 ft

SBMWS16001  
11/22/2004     

1-3 ft

SBMWS16008  
11/22/2004     

8-10 ft

SBMWS16008
MS           

11/22/2004     
8-10 ft

448 745 464 J 702 J
0.088 U 0.15 U 0.22 UJ 0.15 UJ

1.8 1.6 6.5 2.2 
16.4 J 23.8 J 15.8 J 26.8 J

17.6 22.5 21.7 J 25.7 J
1.5 J 2.5 J 4 J 2.8 J

5.60165975 7.35815603 14.8580256 11.7387467 

6.81 U 6.14 U 19.9 UJ 19 UJ
3.62 U 3.7 U 5.22 J 5.77 J
4.66 U 3.33 U 7.04 U 6.7 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI06001000  
10/28/2004      

0-1 ft
SWRI06001R    

9/20/2007
SWRI06001RX   

9/20/2007

SWRI06002000  
10/28/2004      

0-1 ft

SWRI06003000  
10/28/2004      

0-1 ft

SWRI06003000
DUP          

10/28/2004      
0-1 ft

SWRI06003R    
9/25/2007

SWRI06004000  
4/22/2005       

0-1 ft
Volatile Organics (mg/L)
1,1,1-Trichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1,2,2-Tetrachloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1,2-Trichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1-Dichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2,4-Trimethylbenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dibromoethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichloropropane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,3,5-Trimethylbenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,3-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,4-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
2-Butanone 0.0025 0.0023 0.048 J 0.001 U
2-Hexanone 0.001 U 0.001 U 0.001 U 0.001 U
4-Methyl-2-pentanone 0.001 U 0.001 U 0.00026 J 0.001 U
Acetone 0.012 UJ 0.0089 UJ 0.013 UJ 0.0012 U
Benzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromodichloromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromoform 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromomethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Carbon disulfide 0.001 UJ 0.001 UJ 0.001 UJ 0.001 U
Carbon tetrachloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chlorodibromomethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloroform 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Cis-1,2-Dichloroethene 0.00065 0.0014 0.0005 U 0.0005 U
cis-1,3-Dichloropropene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Dichlorodifluoromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Ethyl benzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Methyl Tertbutyl Ether 0.0005 U 0.0005 U 0.00034 J 0.0005 U
Methylene chloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U
o-Xylene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Styrene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Tetrachloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI06001000  
10/28/2004      

0-1 ft
SWRI06001R    

9/20/2007
SWRI06001RX   

9/20/2007

SWRI06002000  
10/28/2004      

0-1 ft

SWRI06003000  
10/28/2004      

0-1 ft

SWRI06003000
DUP          

10/28/2004      
0-1 ft

SWRI06003R    
9/25/2007

SWRI06004000  
4/22/2005       

0-1 ft
Toluene 0.0094 0.00074 0.0018 0.00032 J
trans-1,2-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
trans-1,3-Dichloropropene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Trichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Trichlorofluoromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Vinyl acetate 0.001 UJ 0.001 UJ 0.001 UJ 0.001 U
Vinyl chloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Xylene, m/p 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Xylenes, Total 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
1,4-Dioxane 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2,4,5-Trichlorophenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2,4,6-Trichlorophenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2,4-Dichlorophenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2,4-Dimethylphenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2,4-Dinitrophenol 0.02 UJ 0.02 UJ 0.02 UJ 0.019 U
2,4-Dinitrotoluene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2,6-Dinitrotoluene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2-Chloronaphthalene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
2-Chlorophenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2-Methylnaphthalene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
2-Methylphenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
2-Nitroaniline 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
3,3`-Dichlorobenzidine 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
4-Chloroaniline 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
4-Methylphenol 0.0028 J 0.01 UJ 0.01 UJ
Acenaphthene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Acenaphthylene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Anthracene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Benzo(a)anthracene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Benzo(a)pyrene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Benzo(b)fluoranthene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Benzo(ghi)perylene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Benzo(k)fluoranthene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Benzoic Acid 0.02 UJ 0.02 UJ 0.02 UJ 0.019 U
Bis(2-Chloroethyl)ether 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Bis(2-Chloroisopropyl)ether 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI06001000  
10/28/2004      

0-1 ft
SWRI06001R    

9/20/2007
SWRI06001RX   

9/20/2007

SWRI06002000  
10/28/2004      

0-1 ft

SWRI06003000  
10/28/2004      

0-1 ft

SWRI06003000
DUP          

10/28/2004      
0-1 ft

SWRI06003R    
9/25/2007

SWRI06004000  
4/22/2005       

0-1 ft
Bis(2-Ethylhexyl)phthalate 0.01 UJ 0.01 UJ 0.01 UJ 0.0095 U
Butylbenzylphthalate 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Carbazole 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Chrysene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Dibenz(a,h)anthracene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Dibenzofuran 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Diethylphthalate 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Dimethylphthalate 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Di-n-butylphthalate 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Di-n-octylphthalate 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Diphenylamine 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Fluoranthene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Fluorene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Hexachlorobenzene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Hexachlorobutadiene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Hexachlorocyclopentadiene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Hexachloroethane 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Indeno(1,2,3-cd)pyrene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Isophorone 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
m+p-Methylphenol 0.00952 U
Naphthalene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Nitrobenzene 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
N-Nitrosodi-n-propylamine 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Pentachlorophenol 0.01 UJ 0.01 UJ 0.01 UJ 0.00952 U
Phenanthrene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Phenol 0.00033 J 0.01 UJ 0.01 UJ 0.00952 U
Pyrene 0.001 UJ 0.001 UJ 0.001 UJ 0.000952 U
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene 0.0005 U 0.0005 U 0.0005 U 0.000526 U
Acenaphthylene 0.0005 U 0.0005 U 0.0005 U 0.000526 U
Anthracene 0.0005 U 0.0005 U 0.0005 U 0.000526 U
Benzo(a)anthracene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Benzo(a)pyrene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Benzo(b)fluoranthene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Benzo(ghi)perylene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Benzo(k)fluoranthene 0.000025 U 0.000025 U 0.000025 U 0.0000263 U
Chrysene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Dibenz(a,h)anthracene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI06001000  
10/28/2004      

0-1 ft
SWRI06001R    

9/20/2007
SWRI06001RX   

9/20/2007

SWRI06002000  
10/28/2004      

0-1 ft

SWRI06003000  
10/28/2004      

0-1 ft

SWRI06003000
DUP          

10/28/2004      
0-1 ft

SWRI06003R    
9/25/2007

SWRI06004000  
4/22/2005       

0-1 ft
Fluoranthene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Fluorene 0.0005 U 0.0005 U 0.0005 U 0.000526 U
Indeno(1,2,3-cd)pyrene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
Naphthalene 0.0005 U 0.0005 U 0.0005 U 0.000526 U
Phenanthrene 0.0005 U 0.0005 U 0.0005 U 0.000526 U
Pyrene 0.00005 U 0.00005 U 0.00005 U 0.0000526 U
PCBs (mg/L)
Aroclor-1016 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Aroclor-1221 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Aroclor-1232 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Aroclor-1242 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Aroclor-1248 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Aroclor-1254 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Aroclor-1260 0.000098 UJ 0.000098 UJ 0.0000962 U 0.0000935 U
Metals, Total (mg/L)
Aluminum 0.195 2.29 J 0.331 0.109 0.211 J 0.0799 J
Antimony 0.00051 U 0.00093 U 0.00035 U 0.00034 U 0.00039 UJ 0.00041 U
Arsenic 0.0017 0.0023 0.0016 0.0019 0.0018 0.001 U
Barium 0.0059 0.0292 0.0042 0.0822 0.0384 0.0195 
Beryllium 0.0016 0.0125 0.003 0.0013 0.0173 0.00084 
Cadmium 0.00028 0.0011 0.000099 0.000046 0.00046 0.000068 U
Calcium 2.75 J 3.46 1.63 J 42.1 J 24.3 16.8 
Chromium 0.0012 U 0.0109 UJ 0.0017 U 0.00017 U 0.0098 UJ 0.0029 U
Cobalt 0.00037 0.0013 0.00086 0.00052 0.0018 0.00015 
Copper 0.0443 0.738 0.0432 0.0219 0.181 0.0072 U
Iron 0.651 2.17 2.22 0.222 1.42 0.339 
Lead 0.0034 0.0948 0.0053 0.0013 0.0287 0.00091 U
Magnesium 0.594 0.817 J 0.428 0.558 1.05 J 0.499 
Manganese 0.198 0.141 0.113 0.0373 0.155 0.0189 
Mercury 0.000037 U 0.0021 0.000037 U 0.000037 U 0.0011 0.000022 U
Molybdenum 0.0154 0.16 0.0299 0.0189 0.0456 0.0103 
Nickel 0.0093 0.0351 0.0135 0.004 0.0113 0.0018 J
Potassium 3.01 3.21 J 2.62 6.19 4.75 J 1.87 
Selenium 0.0015 U 0.001 U 0.0018 0.0015 U 0.001 U 0.0011 U
Silver 0.00026 0.0031 0.00013 0.00024 0.0055 0.00012 U
Sodium 1.84 1.78 2.36 2.82 1.93 0.962 
Thallium 0.0004 0.00071 U 0.0001 U 0.000097 U 0.00041 U 0.000039 U
Thorium 0.00038 U 0.0011 J 0.00086 U 0.000075 U 0.0006 U 0.000027 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI06001000  
10/28/2004      

0-1 ft
SWRI06001R    

9/20/2007
SWRI06001RX   

9/20/2007

SWRI06002000  
10/28/2004      

0-1 ft

SWRI06003000  
10/28/2004      

0-1 ft

SWRI06003000
DUP          

10/28/2004      
0-1 ft

SWRI06003R    
9/25/2007

SWRI06004000  
4/22/2005       

0-1 ft
Titanium 0.0121 0.0857 0.0158 0.007 U 0.0085 0.0019 U
Tungsten 0.0029 0.0092 J 0.0051 0.0034 0.0059 0.00096 U
Uranium 0.0097 0.078 0.0312 0.0161 0.0355 0.0032 J
Vanadium 0.0049 U 0.0196 0.0052 U 0.0033 U 0.001 U 0.0053 U
Zinc 0.024 0.0675 0.0171 0.0113 0.101 0.233 
Zirconium 0.0019 0.0014 UJ 0.0036 0.001 0.0037 J 0.00071 U
Metals, Dissolved (mg/L)
Aluminum 0.173 2.51 J 0.318 0.0986 0.0448 J 0.0493 J
Antimony 0.00036 U 0.0044 U 0.00022 U 0.00021 U 0.0002 UJ 0.00023 U
Arsenic 0.0016 0.0169 0.0023 0.0022 0.0011 0.001 U
Barium 0.0062 0.0566 0.004 0.0887 0.034 0.018 
Beryllium 0.0014 0.0255 0.0028 0.0012 0.0067 0.00087 
Cadmium 0.00028 J 0.0179 0.000082 J 0.000051 J 0.00002 UJ 0.000031 U
Calcium 2.84 3.24 J 1.68 42.6 24 J 17.6 
Chromium 0.00014 U 0.0222 J 0.00046 U 0.00014 U 0.0061 0.0005 U
Cobalt 0.00035 0.0183 0.00087 0.0005 0.0016 0.00019 
Copper 0.042 0.567 J 0.0436 0.0162 0.0074 J 0.0052 
Iron 0.606 2.32 2.24 0.211 1.11 0.194 
Lead 0.0034 0.153 0.005 0.00082 0.0014 0.001 U
Magnesium 0.608 1.56 J 0.47 0.57 1.14 J 0.556 
Manganese 0.199 0.121 0.12 0.0323 0.151 0.0359 
Mercury 0.000063 0.0015 0.000043 0.000037 U 0.0001 U 0.000022 UJ
Molybdenum 0.0144 0.135 0.0263 0.0192 0.036 0.0114 
Nickel 0.009 0.0407 0.0125 0.004 0.0087 0.0019 
Potassium 3.3 4.13 2.49 6.37 4.21 2.13 J
Selenium 0.0015 UJ 0.0089 0.0015 UJ 0.0025 J 0.001 U 0.001 U
Silver 0.00022 0.0066 0.00017 0.00014 0.0001 0.000055 
Sodium 1.86 2.53 2.38 2.63 2.15 1 
Thallium 0.00042 U 0.0093 0.00013 U 0.00011 U 0.0001 U 0.000015 U
Thorium 0.00033 U 0.0466 0.00087 U 0.00006 U 0.00017 U 0.00002 U
Titanium 0.0106 0.0635 0.016 0.007 U 0.0029 0.001 
Tungsten 0.0031 0.0074 0.0051 0.003 0.0046 0.0011 U
Uranium 0.0093 0.147 0.0294 0.0162 0.0077 0.0029 J
Vanadium 0.0035 U 0.0271 0.0041 U 0.0017 U 0.001 U 0.001 U
Zinc 0.0245 0.0854 0.0206 0.0113 0.0566 0.226 J
Zirconium 0.0035 J 0.0091 0.0034 J 0.0019 J 0.0015 U 0.0005 U
Inorganics, Total (mg/L)
Hardness as CaCO3 9.31 12 5.83 107 65.1 44 
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI06001000  
10/28/2004      

0-1 ft
SWRI06001R    

9/20/2007
SWRI06001RX   

9/20/2007

SWRI06002000  
10/28/2004      

0-1 ft

SWRI06003000  
10/28/2004      

0-1 ft

SWRI06003000
DUP          

10/28/2004      
0-1 ft

SWRI06003R    
9/25/2007

SWRI06004000  
4/22/2005       

0-1 ft
Total Suspended Solids 6 J 3.82 U 1.27 U 2.4 J
Inorganics, Dissolved (mg/L)
Hardness as CaCO3 9.6 6.14 109 
EPH (mg/L)
C11-C22 Aromatics 0.146 U 0.0672 U 0.0792 UJ 0.162 U
C19-C36 Aliphatics 0.0223 U 0.0201 U 0.0168 UJ 0.0762 UJ
C9-C18 Aliphatics 0.0422 U 0.0441 U 0.0371 UJ 0.0571 UJ

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SWRI06005000  
4/25/2005       

0-1 ft

SWRI06005000R  
5/2/2005         

0-1 ft

SWRI06006000  
4/22/2005       

0-1 ft
SWRI06006R    

9/19/2007

SWRI06007000  
4/22/2005       

0-1 ft
SWRI06007R    

9/21/2007

SWRI06008000  
4/22/2005       

0-1 ft

SWRI06009000  
4/22/2005       

0-1 ft

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 0.00079 J 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0027 0.007 U 0.01 U 0.0079 U 0.0055 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00026 J 0.00022 J 0.00066 0.00011 J

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SWRI06005000  
4/25/2005       

0-1 ft

SWRI06005000R  
5/2/2005         

0-1 ft

SWRI06006000  
4/22/2005       

0-1 ft
SWRI06006R    

9/19/2007

SWRI06007000  
4/22/2005       

0-1 ft
SWRI06007R    

9/21/2007

SWRI06008000  
4/22/2005       

0-1 ft

SWRI06009000  
4/22/2005       

0-1 ft
0.0028  0.00039 J 0.0064 0.011 0.00082 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.00082 0.00025 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U

0.019 U 0.019 U 0.0204 UJ 0.019 U 0.019 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U

0.00952 UJ 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U

0.000952 UJ 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U

0.019 U 0.019 U 0.0204 UJ 0.019 U 0.019 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SWRI06005000  
4/25/2005       

0-1 ft

SWRI06005000R  
5/2/2005         

0-1 ft

SWRI06006000  
4/22/2005       

0-1 ft
SWRI06006R    

9/19/2007

SWRI06007000  
4/22/2005       

0-1 ft
SWRI06007R    

9/21/2007

SWRI06008000  
4/22/2005       

0-1 ft

SWRI06009000  
4/22/2005       

0-1 ft
0.00952 U 0.0095 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U

0.00952 UJ 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 UJ 0.00952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U
0.00952 U 0.00952 U 0.0102 UJ 0.00952 U 0.00952 U

0.000952 U 0.000952 U 0.00102 UJ 0.000952 UJ 0.000952 U

0.000476 UJ 0.000532 U 0.000526 U 0.000532 U 0.000521 U
0.000476 UJ 0.000532 U 0.000526 U 0.000532 U 0.000521 U
0.000476 UJ 0.000532 U 0.000526 U 0.000532 U 0.000521 U

0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.0000238 UJ 0.0000266 U 0.0000263 U 0.0000266 U 0.000026 U
0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/L)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SWRI06005000  
4/25/2005       

0-1 ft

SWRI06005000R  
5/2/2005         

0-1 ft

SWRI06006000  
4/22/2005       

0-1 ft
SWRI06006R    

9/19/2007

SWRI06007000  
4/22/2005       

0-1 ft
SWRI06007R    

9/21/2007

SWRI06008000  
4/22/2005       

0-1 ft

SWRI06009000  
4/22/2005       

0-1 ft
0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.000476 UJ 0.000532 U 0.000526 U 0.000532 U 0.000521 U

0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000532 U 0.0000521 U
0.000476 UJ 0.000532 U 0.000526 U 0.000532 U 0.000521 U
0.000476 UJ 0.000532 U 0.000526 U 0.000532 U 0.000521 U

0.0000476 UJ 0.0000532 U 0.0000526 U 0.0000641 0.0000521 U

0.0000952 UJ 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ
0.0000952 UJ 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ
0.0000952 UJ 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ
0.0000952 UJ 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ
0.0000952 UJ 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ

0.0001 J 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ
0.0000952 UJ 0.0000952 U 0.000099 UJ 0.0001 UJ 0.0000952 UJ

0.281 J 0.106 J 0.273 J 0.085 J 0.35 J 0.135 J 0.102 J
0.00039 U 0.00011 U 0.0002 U 0.0001 U 0.00023 U 0.0001 U 0.00011 U
0.0022 U 0.001 U 0.001 U 0.001 U 0.0011 0.001 U 0.001 U

0.0097 0.0046 0.0049 0.0028 0.0084 0.0031 0.0025 
0.0042 0.0014 0.0044 0.00066 0.0048 0.00064 0.00056 

0.00007 U 0.000049 U 0.000042 U 0.000056 U 0.00016 0.000059 U 0.000094 U
9.51 3.35 2.49 1.06 2.47 0.782 1.09 

0.0034 U 0.0031 U 0.0039 UJ 0.0033 U 0.0035 UJ 0.0027 U 0.0031 U
0.00045 0.00022 0.00056 0.00016 0.00059 0.0002 0.00019 

0.0224 UJ 0.01 U 0.0182 0.0074 U 0.0491 0.0138 U 0.0109 U
0.702 0.464 1.06 0.32 0.936 0.342 0.314 

0.0061 J 0.0018 U 0.0044 0.0011 U 0.0116 0.0021 U 0.0015 U
0.396 0.434 0.322 J 0.273 0.372 J 0.242 0.359 

0.0325 J 0.0408 0.0386 0.0615 0.0569 0.0406 0.154 
0.00016 0.000022 U 0.00014 U 0.000022 U 0.00085 0.000022 U 0.000025 
0.015 J 0.0094 0.0074 0.0022 0.0183 0.0034 0.0039 

0.0025 J 0.0034 J 0.0084 0.0027 J 0.0124 0.0044 J 0.0039 J
2 2.13 2.05 J 1.3 1.97 J 1.57 1.58 

0.0013 U 0.0012 U 0.001 U 0.0012 U 0.001 U 0.001 U 0.001 U
0.00085 0.00014 U 0.00027 0.00007 U 0.00069 0.000065 U 0.000058 U

1.29 1.1 1.66 0.94 1.41 1.25 1.04 
0.00013 0.000056 U 0.0001 U 0.000042 U 0.00011 U 0.000041 U 0.000022 U

0.00033 U 0.000028 U 0.0001 U 0.00002 U 0.00018 U 0.00002 U 0.00002 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics, Total (mg/L)
Hardness as CaCO3

SWRI06005000  
4/25/2005       

0-1 ft

SWRI06005000R  
5/2/2005         

0-1 ft

SWRI06006000  
4/22/2005       

0-1 ft
SWRI06006R    

9/19/2007

SWRI06007000  
4/22/2005       

0-1 ft
SWRI06007R    

9/21/2007

SWRI06008000  
4/22/2005       

0-1 ft

SWRI06009000  
4/22/2005       

0-1 ft
0.0096 0.0037 U 0.0095 0.0032 U 0.0149 0.0062 0.0043 U
0.0023 0.0009 0.0022 U 0.00051 U 0.0032 0.0005 U 0.00045 U

0.0089 J 0.0026 J 0.0059 0.0015 J 0.0085 0.002 J 0.0016 J
0.0057 U 0.0066 U 0.0048 U 0.0076 U 0.007 U 0.0057 U 0.0059 U

0.129 0.0559 0.0359 0.0141 U 0.0617 0.016 U 0.0128 U
0.0005 U 0.0005 U 0.00026 U 0.0005 U 0.00018 U 0.0005 U 0.0018 U

0.0905 J 0.0942 J 0.224 J 0.0746 J 0.198 J 0.07 J 0.0886 J
0.0133 0.0001 U 0.0002 U 0.0001 U 0.0002 U 0.0145 U 0.0162 U

0.0016 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0075 0.0039 0.0042 0.0029 0.004 0.0018 0.0024 
0.0017 0.0012 0.0038 0.00056 0.003 0.00048 0.00044 

0.00002 U 0.000049 U 0.00001 U 0.000066 U 0.000051 U 0.000039 U 0.000031 U
8.74 3.05 2.41 J 0.902 1.81 J 0.558 1.05 

0.0005 U 0.0005 U 0.0017 UJ 0.0005 U 0.0016 UJ 0.0005 U 0.0005 U
0.00034 0.0002 0.00052 0.00014 0.00042 0.00016 0.00017 
0.0046 0.0073 0.0111 J 0.0067 0.0188 J 0.0122 0.0102 

0.35 0.35 0.838 0.273 0.53 0.198 0.241 
0.00085 UJ 0.0019 U 0.0027 0.0016 U 0.0048 0.0018 U 0.0016 U

0.325 J 0.309 0.31 J 0.285 0.305 J 0.166 0.345 
0.0242 J 0.0309 0.0369 0.0587 0.0464 0.0337 0.139 

0.000033 U 0.000022 UJ 0.000084 U 0.000022 UJ 0.00011 U 0.000022 UJ 0.000022 UJ
0.0084 0.0068 0.005 0.002 U 0.0082 0.0025 0.0032 
0.002 0.0034 0.008 0.0026 0.0096 0.0037 0.0036 
1.56 1.59 J 1.66 1.32 J 1.88 1.19 J 1.47 J

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.000051 U 0.000088 0.00011 0.00006 0.00018 0.000049 0.000046 

1.5 1.11 1.75 0.958 1.49 1.38 1.29 
0.0001 0.00002 U 0.0001 0.000029 U 0.0001 U 0.000015 U 0.00001 U

0.000051 U 0.00002 U 0.00018 U 0.00002 U 0.00013 U 0.00002 U 0.00002 U
0.0021 0.002 0.0076 0.0024 0.0072 0.0027 0.0034 
0.0016 0.00074 U 0.0019 0.00049 U 0.0025 0.00041 U 0.00041 U

0.0029 J 0.0022 J 0.0046 0.0013 J 0.0043 0.0014 J 0.0013 J
0.0021 0.001 U 0.0034 U 0.001 U 0.0042 U 0.001 U 0.001 U
0.113 0.0486 J 0.0289 0.0136 J 0.0462 0.0179 J 0.0271 J

0.0005 U 0.0005 U 0.00033 U 0.0005 U 0.00032 U 0.0005 U 0.0005 U

25.4 10.1 7.6 3.76 7.7 2.95 4.2 
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Total Suspended Solids
Inorganics, Dissolved (mg/L)
Hardness as CaCO3
EPH (mg/L)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter

SWRI06005000  
4/25/2005       

0-1 ft

SWRI06005000R  
5/2/2005         

0-1 ft

SWRI06006000  
4/22/2005       

0-1 ft
SWRI06006R    

9/19/2007

SWRI06007000  
4/22/2005       

0-1 ft
SWRI06007R    

9/21/2007

SWRI06008000  
4/22/2005       

0-1 ft

SWRI06009000  
4/22/2005       

0-1 ft
22 J 4.4 J 9.6 J 10 12.1 J

0.0624 J 0.17 U 0.17 U 0.12 J 0.0573 J
0.0748 U 0.08 UJ 0.08 UJ 0.0755 UJ 0.0531 J
0.0561 U 0.06 UJ 0.06 UJ 0.0566 UJ 0.0571 UJ
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SWRI06010000  
4/26/2005       

0-1 ft

SWRI06011000  
4/26/2005       

0-1 ft

SWRI06012000  
4/25/2005       

0-1 ft

SWRI06012000R  
5/2/2005         

0-1 ft

SWRI06013000  
4/25/2005       

0-1 ft

SWRI06013000R  
5/2/2005         

0-1 ft

SWRI06014000  
4/25/2005       

0-1 ft

SWRI06014000R  
5/2/2005         

0-1 ft

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0054 U 0.0067 U 0.0036 0.0071 0.0037 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SWRI06010000  
4/26/2005       

0-1 ft

SWRI06011000  
4/26/2005       

0-1 ft

SWRI06012000  
4/25/2005       

0-1 ft

SWRI06012000R  
5/2/2005         

0-1 ft

SWRI06013000  
4/25/2005       

0-1 ft

SWRI06013000R  
5/2/2005         

0-1 ft

SWRI06014000  
4/25/2005       

0-1 ft

SWRI06014000R  
5/2/2005         

0-1 ft
0.011 0.0088 0.01  0.019  0.025 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.019 U 0.019 U 0.019 UJ 0.0189 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R

0.000952 UJ 0.000952 UJ 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R

0.019 U 0.019 U 0.019 UJ 0.0189 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SWRI06010000  
4/26/2005       

0-1 ft

SWRI06011000  
4/26/2005       

0-1 ft

SWRI06012000  
4/25/2005       

0-1 ft

SWRI06012000R  
5/2/2005         

0-1 ft

SWRI06013000  
4/25/2005       

0-1 ft

SWRI06013000R  
5/2/2005         

0-1 ft

SWRI06014000  
4/25/2005       

0-1 ft

SWRI06014000R  
5/2/2005         

0-1 ft
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.000952 U 0.00026 J 0.000952 UJ 0.000943 UJ  R
0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.0155 J 0.0042 J

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ  R

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R
0.00952 U 0.00952 U 0.00952 UJ 0.00943 UJ 0.001 J

0.000952 U 0.000952 U 0.000952 UJ 0.000943 UJ  R

0.000472 UJ 0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000467 UJ
0.000472 UJ 0.000472 UJ 0.000476 UJ 0.000392 J 0.000467 UJ
0.000472 UJ 0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000467 UJ

0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000467 UJ
0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000467 UJ
0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000467 UJ
0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000467 UJ
0.0000236 UJ 0.0000236 UJ 0.0000238 UJ 0.0000234 UJ 0.0000234 UJ
0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000467 UJ
0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000467 UJ
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/L)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SWRI06010000  
4/26/2005       

0-1 ft

SWRI06011000  
4/26/2005       

0-1 ft

SWRI06012000  
4/25/2005       

0-1 ft

SWRI06012000R  
5/2/2005         

0-1 ft

SWRI06013000  
4/25/2005       

0-1 ft

SWRI06013000R  
5/2/2005         

0-1 ft

SWRI06014000  
4/25/2005       

0-1 ft

SWRI06014000R  
5/2/2005         

0-1 ft
0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.00011 J 0.0000467 UJ
0.000472 UJ 0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000467 UJ
0.000116 UJ 0.0000837 UJ 0.0000476 UJ 0.000104 J 0.0000467 UJ
0.000472 UJ 0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000467 UJ
0.000472 UJ 0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000467 UJ

0.0000472 UJ 0.0000472 UJ 0.0000476 UJ 0.000111 J 0.0000467 UJ

0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ
0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ
0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ
0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ
0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ
0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ
0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ 0.0000935 UJ

0.147 J 0.24 J 0.233 J 0.247 J 0.234 J
0.00015 U 0.00021 U 0.00025 U 0.00017 U 0.00021 U
0.0013 U 0.0014 U 0.0027 U 0.0013 U 0.0022 U

0.0074 0.0115 0.0241 0.0144 0.0134 
0.00002 U 0.00002 U 0.00022 0.00008 0.00041 
0.00002 U 0.000049 U 0.00013 0.000035 U 0.000046 U

1.06 0.856 1.85 1.34 1.45 
0.0015 U 0.0019 U 0.0022 U 0.0015 U 0.0022 U

0.000066 U 0.000094 0.00018 0.00013 0.00017 
0.0033 UJ 0.0087 UJ 0.01 UJ 0.0107 UJ 0.0291 UJ

0.143 0.204 0.432 0.382 0.486 
0.00082 UJ 0.0017 UJ 0.0046 J 0.002 UJ 0.0042 J

0.241 0.217 0.342 0.294 0.358 
0.0808 J 0.0336 J 0.121 J 0.076 J 0.0629 J

0.000033 U 0.000035 0.000039 0.000038 0.000033 U
0.00017 U 0.00018 U 0.0009 UJ 0.0007 UJ 0.0034 J
0.00068 J 0.00095 J 0.0029 J 0.0015 J 0.0023 J

0.474 0.543 1.02 0.885 2.36 
0.001 U 0.001 U 0.0012 U 0.001 U 0.0011 U

0.000035 U 0.000043 U 0.000064 U 0.000042 U 0.00021 U
0.749 0.882 0.912 0.821 1.04 

0.000051 U 0.000035 U 0.00032 0.000069 U 0.00006 U
0.00002 U 0.00002 U 0.000057 U 0.00002 U 0.00002 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics, Total (mg/L)
Hardness as CaCO3

SWRI06010000  
4/26/2005       

0-1 ft

SWRI06011000  
4/26/2005       

0-1 ft

SWRI06012000  
4/25/2005       

0-1 ft

SWRI06012000R  
5/2/2005         

0-1 ft

SWRI06013000  
4/25/2005       

0-1 ft

SWRI06013000R  
5/2/2005         

0-1 ft

SWRI06014000  
4/25/2005       

0-1 ft

SWRI06014000R  
5/2/2005         

0-1 ft
0.0059 0.0097 0.0076 0.0106 0.0101 

0.00011 0.0002 U 0.00039 U 0.00021 U 0.00054 U
0.00067 J 0.0027 J 0.0034 J 0.0054 J 0.0097 J
0.0046 U 0.0062 U 0.0077 U 0.0058 U 0.0074 U
0.0174 U 0.0169 U 0.0387 U 0.0252 U 0.0231 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0431 J 0.0599 J 0.0696 J 0.0674 J 0.0792 J
0.0001 U 0.0001 U 0.0216 0.0001 U 0.00011 U
0.002 U 0.002 U 0.0023 U 0.0031 U 0.0014 U
0.0033 0.0026 0.0025 0.0036 0.005 

0.00002 U 0.00002 U 0.000077 0.00002 0.00022 
0.00002 U 0.00002 U 0.000042 0.00002 U 0.00002 U

0.725 0.491 0.733 0.661 0.756 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.000025 U 0.000022 U 0.00011 0.000055 0.000075 
0.0028 0.0048 0.0062 0.0063 0.0196 
0.0437 0.0455 0.21 0.129 0.204 

0.00067 UJ 0.00093 UJ 0.001 UJ 0.0021 UJ 0.0025 UJ
0.159 J 0.11 J 0.177 J 0.182 J 0.199 J

0.0543 J 0.0158 J 0.0443 J 0.0436 J 0.037 J
0.000033 U 0.000033 U 0.000033 U 0.000033 U 0.000033 U
0.000077 U 0.00005 U 0.0004 U 0.0003 U 0.0016 

0.0013 0.001 0.0015 0.0015 0.0017 
0.272 0.359 0.653 0.512 1.89 

0.0019 U 0.0022 U 0.0019 U 0.0024 U 0.001 U
0.000004 U 0.000005 U 0.000031 U 0.000007 U 0.000088 

0.819 0.887 1.11 0.814 1.02 
0.000052 U 0.000029 U 0.00032 0.000065 0.000051 
0.00002 U 0.00002 U 0.000022 U 0.00002 U 0.00002 U

0.0021 0.0031 0.0027 0.0034 U 0.0038 
0.00013 U 0.0002 U 0.00053 U 0.00032 U 0.00046 U
0.00035 J 0.0012 J 0.0014 J 0.0024 J 0.0052 J

0.001 U 0.0011 0.0011 0.001 U 0.0011 
0.0131 0.0087 0.0446 0.198 0.014 

0.0005 U 0.0005 U 0.0005 U 0.00055 0.0005 U

3.64 3.03 6.03 4.56 5.09 
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Total Suspended Solids
Inorganics, Dissolved (mg/L)
Hardness as CaCO3
EPH (mg/L)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter

SWRI06010000  
4/26/2005       

0-1 ft

SWRI06011000  
4/26/2005       

0-1 ft

SWRI06012000  
4/25/2005       

0-1 ft

SWRI06012000R  
5/2/2005         

0-1 ft

SWRI06013000  
4/25/2005       

0-1 ft

SWRI06013000R  
5/2/2005         

0-1 ft

SWRI06014000  
4/25/2005       

0-1 ft

SWRI06014000R  
5/2/2005         

0-1 ft
104 200 38 65 107 

0.202 0.226 0.301 0.336 0.256 
0.04 J 0.0399 J 0.025 J 0.0625 J 0.0743 J

0.0571 U 0.0571 U 0.0561 U 0.0188 J 0.0561 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SWRI06015000  
4/26/2005       

0-1 ft

SWRI06015000R  
5/2/2005         

0-1 ft

SWRI06016000  
4/26/2005       

0-1 ft

SWRI06017000  
4/26/2005       

0-1 ft

SWRI06018000  
4/26/2005       

0-1 ft

SWRI06018000
DUP          

4/26/2005       
0-1 ft

SWRI06019000  
4/26/2005       

0-1 ft

SWRI06020000  
4/26/2005       

0-1 ft

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.0008 J 0.00069 J 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0063 0.0038 U 0.0062 U 0.015 U 0.011 U 0.0033 U 0.0046 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00052 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SWRI06015000  
4/26/2005       

0-1 ft

SWRI06015000R  
5/2/2005         

0-1 ft

SWRI06016000  
4/26/2005       

0-1 ft

SWRI06017000  
4/26/2005       

0-1 ft

SWRI06018000  
4/26/2005       

0-1 ft

SWRI06018000
DUP          

4/26/2005       
0-1 ft

SWRI06019000  
4/26/2005       

0-1 ft

SWRI06020000  
4/26/2005       

0-1 ft
0.011  0.0042 0.0035 0.024 J 0.03 J 0.0091 0.0024 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.019 U 0.019 U 0.019 U 0.019 UJ 0.019 U 0.019 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ

0.000952 UJ 0.000952 UJ 0.000952 UJ 0.000952 UJ 0.000952 UJ 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ

0.019 U 0.019 U 0.019 U 0.0342 J 0.0172 J 0.019 U 0.019 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SWRI06015000  
4/26/2005       

0-1 ft

SWRI06015000R  
5/2/2005         

0-1 ft

SWRI06016000  
4/26/2005       

0-1 ft

SWRI06017000  
4/26/2005       

0-1 ft

SWRI06018000  
4/26/2005       

0-1 ft

SWRI06018000
DUP          

4/26/2005       
0-1 ft

SWRI06019000  
4/26/2005       

0-1 ft

SWRI06020000  
4/26/2005       

0-1 ft
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00026 J 0.00019 J 0.000952 U 0.00049 J 0.000952 UJ 0.000952 U 0.00041 J

0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00952 UJ 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.0056 J 0.0052 J 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.00026 J 0.000952 UJ 0.000952 U 0.000952 UJ
0.00952 U 0.00952 U 0.00952 U 0.00952 UJ 0.00952 U 0.00952 UJ

0.000952 U 0.000952 U 0.000952 U 0.00041 J 0.000952 UJ 0.000952 U 0.0004 J

0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000472 UJ 0.000119 U 0.000943 U
0.000864 UJ 0.00143 UJ 0.000467 UJ 0.000472 UJ 0.000119 U 0.000943 U
0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000472 UJ 0.000119 U 0.000943 U

0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000472 UJ 0.0000119 U 0.0000943 U
0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000472 UJ 0.0000119 U 0.0000943 U
0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000472 UJ 0.0000119 U 0.0000943 U
0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000472 UJ 0.0000119 U 0.0000943 U
0.0000236 UJ 0.0000238 UJ 0.0000234 UJ 0.0000236 UJ 0.00000595 U 0.0000472 U

0.000143 J 0.0000476 UJ 0.0000467 UJ 0.0000472 UJ 0.0000119 U 0.000203 
0.0000472 UJ 0.0000476 UJ 0.0000467 UJ 0.0000472 UJ 0.0000119 U 0.0000943 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/L)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SWRI06015000  
4/26/2005       

0-1 ft

SWRI06015000R  
5/2/2005         

0-1 ft

SWRI06016000  
4/26/2005       

0-1 ft

SWRI06017000  
4/26/2005       

0-1 ft

SWRI06018000  
4/26/2005       

0-1 ft

SWRI06018000
DUP          

4/26/2005       
0-1 ft

SWRI06019000  
4/26/2005       

0-1 ft

SWRI06020000  
4/26/2005       

0-1 ft
0.000306 J 0.0000476 UJ 0.000181 J 0.0000571 J 0.0000472 UJ 0.0000119 U 0.0000943 U

0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000472 UJ 0.000119 U 0.000943 U
0.0000472 UJ 0.000252 UJ 0.0000467 UJ 0.0000618 UJ 0.0000472 UJ 0.0000119 U 0.000317 U
0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000472 UJ 0.000119 U 0.000943 U
0.000472 UJ 0.000476 UJ 0.000467 UJ 0.000472 UJ 0.000119 U 0.000943 U

0.000239 J 0.0000476 UJ 0.0000467 UJ 0.0000558 J 0.0000472 UJ 0.0000119 U 0.000511 

0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ
0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ
0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ
0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ
0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ
0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ
0.0000952 UJ 0.0000935 UJ 0.0000943 UJ 0.0000885 UJ 0.0000952 UJ 0.0000935 UJ 0.0000952 UJ

0.49 J 0.213 J 0.25 J 0.0708 J 0.116 J 0.123 J 1.01 J
0.00021 U 0.00016 U 0.00018 U 0.0002 U 0.00015 U 0.00013 U 0.00035 U
0.0033 U 0.0028 U 0.0025 U 0.0026 U 0.0014 U 0.002 U 0.0021 U

0.0301 0.0104 0.036 0.0059 0.009 0.0052 0.142 
0.00016 0.00034 0.00012 0.00002 U 0.00002 U 0.00015 

0.000069 U 0.000039 U 0.000071 U 0.000034 U 0.000021 U 0.00002 U 0.00016 
2.04 1.1 2.45 1.13 1.33 0.553 8.32 

0.0029 U 0.0024 U 0.0023 U 0.0016 U 0.002 U 0.002 U 0.0037 U
0.00022 0.00016 0.00015 0.000061 U 0.000077 U 0.000069 U 0.00038 

0.0898 UJ 0.0167 UJ 0.0136 UJ 0.0035 UJ 0.0046 UJ 0.0047 UJ 0.019 UJ
0.578 0.398 0.585 0.0573 U 0.119 0.121 0.825 

0.0073 J 0.0032 UJ 0.0042 J 0.0011 UJ 0.0008 UJ 0.0013 UJ 0.0083 J
0.412 0.266 0.363 0.302 0.347 0.115 1.31 

0.141 J 0.0442 J 0.0687 J 0.0613 J 0.0704 J 0.0359 J 0.488 J
0.000069 0.0002 0.000037 0.000033 U 0.000033 U 0.00009 

0.0011 UJ 0.0023 J 0.00094 UJ 0.000079 U 0.00012 U 0.00011 U 0.00051 U
0.0021 J 0.002 J 0.0017 J 0.00074 J 0.00081 J 0.00057 J 0.0077 J

1.27 0.763 1.24 0.921 0.707 0.488 1.71 
0.001 U 0.0012 U 0.001 U 0.0015 U 0.0011 U 0.0019 U 0.001 U

0.00013 U 0.0001 U 0.00009 U 0.000017 U 0.000025 U 0.000025 U 0.00011 U
0.968 0.815 0.969 1 0.864 0.738 0.955 

0.000038 U 0.000028 U 0.000023 U 0.000013 U 0.000037 U 0.00013 0.00013 
0.00002 U 0.00002 U 0.00002 U 0.000058 U 0.00002 U 0.00002 U 0.000044 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics, Total (mg/L)
Hardness as CaCO3

SWRI06015000  
4/26/2005       

0-1 ft

SWRI06015000R  
5/2/2005         

0-1 ft

SWRI06016000  
4/26/2005       

0-1 ft

SWRI06017000  
4/26/2005       

0-1 ft

SWRI06018000  
4/26/2005       

0-1 ft

SWRI06018000
DUP          

4/26/2005       
0-1 ft

SWRI06019000  
4/26/2005       

0-1 ft

SWRI06020000  
4/26/2005       

0-1 ft
0.0172 0.0082 0.0093 0.0027 U 0.0054 0.0054 0.0262 

0.00045 U 0.00036 U 0.00027 U 0.00013 U 0.00014 U 0.00021 U 0.00038 U
0.0358 J 0.0046 J 0.0029 J 0.00094 J 0.0015 J 0.0032 J 0.0027 J
0.0089 U 0.0077 U 0.0071 U 0.0052 U 0.0069 U 0.008 U 0.0113 U
0.0288 U 0.0235 U 0.032 U 0.0169 U 0.0185 U 0.0098 U 0.0948 
0.0005 U 0.0005 U 0.0005 U 0.0007 0.0005 U 0.0005 U 0.0005 U

0.0655 J 0.0615 J 0.0723 J 0.0525 J 0.0931 J 0.0497 J 0.0687 J
0.0001 U 0.0001 U 0.0001 U 0.00016 U 0.0001 U 0.0001 U 0.00011 U
0.0026 U 0.0044 U 0.0024 U 0.0034 U 0.0027 U 0.0028 U 0.0022 U

0.0041 0.0024 0.0022 0.0055 0.008 0.0018 0.0044 
0.000034 0.00015 0.000041 0.00002 U 0.00002 U 0.00002 U

0.00002 U 0.00002 U 0.00002 U 0.000033 0.00002 U 0.00002 U 0.00002 U
0.73 0.526 0.422 1.05 1.3 0.327 0.86 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.000049 0.000045 0.000047 0.000036 0.000056 0.000024 U 0.000029 U

0.0493 0.0105 0.0078 0.0039 0.0052 0.004 0.0024 
0.0927 0.121 0.283 0.0463 0.101 0.0416 U 0.0503 

0.0019 UJ 0.0015 UJ 0.0023 UJ 0.0008 UJ 0.00064 UJ 0.001 UJ 0.0011 UJ
0.181 J 0.111 J 0.113 J 0.245 J 0.342 J 0.0596 J 0.285 J

0.0506 J 0.0201 J 0.0116 J 0.0539 J 0.0803 J 0.0115 J 0.0347 J
0.000033 U 0.000033 U 0.000033 U 0.000033 U 0.000033 U 0.000033 U
0.00027 U 0.001 0.00034 U 0.00005 U 0.000056 U 0.00005 U 0.000059 U

0.0011 0.0015 0.0011 0.00096 0.00092 0.0008 0.0011 
0.873 0.354 0.657  0.663 1.08 0.288 0.599 

0.0019 U 0.002 U 0.0019 U 0.0027 U 0.0018 U 0.0029 U 0.002 U
0.000029 U 0.00002 U 0.000023 U 0.000011 U 0.000008 U 0.000004 U 0.000004 U

0.899 0.717 0.842 0.888 1.18 0.706 0.702 
0.00002 0.000015 0.000014 0.00001 U 0.000049 U 0.00014 0.000079 U

0.00002 U 0.00002 U 0.00002 U 0.000029 U 0.000033 U 0.00002 U 0.00002 U
0.0029 0.0025 0.0031 0.0024 0.004 0.0024 0.0025 

0.00032 U 0.00036 U 0.00028 U 0.00025 U 0.00013 U 0.00025 U 0.00019 U
0.0079 J 0.0021 J 0.0014 J 0.00087 J 0.0012 J 0.0016 J 0.00062 J
0.001 U 0.001 U 0.001 U 0.0012 0.0022 0.001 U 0.0012 
0.0126 0.0136 0.0141 0.0179 0.0203 0.0076 0.0126 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00052 0.0005 U

6.8 3.84 7.62 4.06 4.76 1.86 26.2 
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Total Suspended Solids
Inorganics, Dissolved (mg/L)
Hardness as CaCO3
EPH (mg/L)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter

SWRI06015000  
4/26/2005       

0-1 ft

SWRI06015000R  
5/2/2005         

0-1 ft

SWRI06016000  
4/26/2005       

0-1 ft

SWRI06017000  
4/26/2005       

0-1 ft

SWRI06018000  
4/26/2005       

0-1 ft

SWRI06018000
DUP          

4/26/2005       
0-1 ft

SWRI06019000  
4/26/2005       

0-1 ft

SWRI06020000  
4/26/2005       

0-1 ft
214 212 228 66 80 J 728 

0.803 0.251 0.114 J 0.742 J 1.01 J 0.103 J 0.873 
0.0904 0.0775 0.0697 J 0.0924 0.11 0.0435 J 0.224 
0.027 J 0.0571 U 0.0155 J 0.024 J 0.0256 J 0.0571 U 0.0591 
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SWRI06050     
9/24/2007
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SWRI06050     
9/24/2007
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SWRI06050     
9/24/2007
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/L)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SWRI06050     
9/24/2007

0.186 J
0.00024 UJ

0.0011 
0.0034 
0.0019 

0.000093 U
0.699 

0.0048 UJ
0.00038 
0.0301 
0.518 

0.0044 
0.224 J
0.0542 

0.00012 U
0.0143 
0.0098 
1.36 J

0.001 U
0.00014 

1.64 J
0.00052 U
0.00023 U
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics, Total (mg/L)
Hardness as CaCO3

SWRI06050     
9/24/2007

0.0084 
0.0015 U

0.0042 
0.001 U
0.0135 

0.0012 U

0.154 J
0.0002 UJ

0.001 U
0.0028 
0.0018 

0.00005 U
0.632 J

0.0041 UJ
0.00031 
0.0253 J

0.465 
0.0037 
0.208 J
0.0474 

0.000089 U
0.0105 
0.0088 

1.43 
0.001 U

0.00009 U
1.94 

0.0001 U
0.00012 U

0.0072 
0.0013 U

0.0035 
0.001 U
0.0118 

0.00059 U

2.7 
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Summary of Analytical Results - Sphagnum Bog Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Total Suspended Solids
Inorganics, Dissolved (mg/L)
Hardness as CaCO3
EPH (mg/L)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter

SWRI06050     
9/24/2007
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Summary of Analytical Results - Cooling Pond Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI04001000  
4/19/2005       

0-1 ft

SWRI04002000  
4/18/2005       

0-1 ft

SWRI04003000  
4/18/2005       

0-1 ft

SWRI04004000  
4/18/2005       

0-1 ft

SWRI04005000  
4/18/2005       

0-1 ft

SWRI04006000  
4/18/2005       

0-1 ft

SWRI04007000  
4/19/2005       

0-1 ft

SWRI04007000
DUP           

4/19/2005       
0-1 ft

Volatile Organics (mg/L)
1,1,1-Trichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1,2,2-Tetrachloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1,2-Trichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1-Dichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2,4-Trimethylbenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dibromoethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichloropropane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,3,5-Trimethylbenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,3-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,4-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
2-Butanone 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
2-Hexanone 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
4-Methyl-2-pentanone 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Acetone 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Benzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromodichloromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromoform 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
Bromomethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Carbon disulfide 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Carbon tetrachloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chlorodibromomethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloroform 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
Cis-1,2-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
cis-1,3-Dichloropropene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Dichlorodifluoromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Ethyl benzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Methyl Tertbutyl Ether 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Methylene chloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
o-Xylene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Styrene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Tetrachloroethene 0.0005 U 0.0001 J 0.0005 U 0.0001 J 0.0005 U 0.0005 U 0.0005 U
Toluene 0.0005 U 0.0005 U 0.0005 U 0.000064 J 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Cooling Pond Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI04001000  
4/19/2005       

0-1 ft

SWRI04002000  
4/18/2005       

0-1 ft

SWRI04003000  
4/18/2005       

0-1 ft

SWRI04004000  
4/18/2005       

0-1 ft

SWRI04005000  
4/18/2005       

0-1 ft

SWRI04006000  
4/18/2005       

0-1 ft

SWRI04007000  
4/19/2005       

0-1 ft

SWRI04007000
DUP           

4/19/2005       
0-1 ft

trans-1,2-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
trans-1,3-Dichloropropene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Trichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Trichlorofluoromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Vinyl acetate 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Vinyl chloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Xylene, m/p 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Xylenes, Total 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
1,4-Dioxane 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2,4,5-Trichlorophenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2,4,6-Trichlorophenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2,4-Dichlorophenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2,4-Dimethylphenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2,4-Dinitrophenol 0.019 U 0.019 U 0.019 U 0.0189 U 0.019 U 0.019 U 0.019 U 0.0189 U
2,4-Dinitrotoluene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2,6-Dinitrotoluene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2-Chloronaphthalene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
2-Chlorophenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2-Methylnaphthalene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
2-Methylphenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
2-Nitroaniline 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
3,3`-Dichlorobenzidine 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
4-Chloroaniline 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Acenaphthene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Acenaphthylene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Anthracene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Benzo(a)anthracene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Benzo(a)pyrene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Benzo(b)fluoranthene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Benzo(ghi)perylene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Benzo(k)fluoranthene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Benzoic Acid 0.019 U 0.019 U 0.019 U 0.0189 U 0.019 U 0.019 U 0.019 U 0.0189 U
Bis(2-Chloroethyl)ether 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Bis(2-Chloroisopropyl)ether 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Bis(2-Ethylhexyl)phthalate 0.0095 U 0.0095 U 0.0095 U 0.0094 U 0.0095 U 0.0095 U 0.0095 U 0.0094 U
Butylbenzylphthalate 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Carbazole 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
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Summary of Analytical Results - Cooling Pond Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI04001000  
4/19/2005       

0-1 ft

SWRI04002000  
4/18/2005       

0-1 ft

SWRI04003000  
4/18/2005       

0-1 ft

SWRI04004000  
4/18/2005       

0-1 ft

SWRI04005000  
4/18/2005       

0-1 ft

SWRI04006000  
4/18/2005       

0-1 ft

SWRI04007000  
4/19/2005       

0-1 ft

SWRI04007000
DUP           

4/19/2005       
0-1 ft

Chrysene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Dibenz(a,h)anthracene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Dibenzofuran 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Diethylphthalate 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Dimethylphthalate 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Di-n-butylphthalate 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Di-n-octylphthalate 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Diphenylamine 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Fluoranthene 0.000952 U 0.000952 U 0.00021 J 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Fluorene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Hexachlorobenzene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Hexachlorobutadiene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Hexachlorocyclopentadiene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Hexachloroethane 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Indeno(1,2,3-cd)pyrene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Isophorone 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
m+p-Methylphenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Naphthalene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Nitrobenzene 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
N-Nitrosodi-n-propylamine 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Pentachlorophenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Phenanthrene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Phenol 0.00952 U 0.00952 U 0.00952 U 0.00943 U 0.00952 U 0.00952 U 0.00952 U 0.00943 U
Pyrene 0.000952 U 0.000952 U 0.000952 U 0.000943 U 0.000952 U 0.000952 U 0.000952 U 0.000943 U
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene 0.000526 U 0.000526 U 0.000521 U 0.000526 U 0.000521 UJ 0.000515 U 0.000521 U 0.000526 U
Acenaphthylene 0.000526 U 0.000526 U 0.000521 U 0.000526 U 0.000521 UJ 0.000515 U 0.000521 U 0.000526 U
Anthracene 0.000526 U 0.000526 U 0.000521 U 0.000526 U 0.000521 UJ 0.000515 U 0.000521 U 0.000526 U
Benzo(a)anthracene 0.0000526 U 0.000261 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Benzo(a)pyrene 0.0000526 U 0.000295 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Benzo(b)fluoranthene 0.0000526 U 0.000348 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Benzo(ghi)perylene 0.0000526 U 0.0000526 U 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Benzo(k)fluoranthene 0.0000263 U 0.000191 0.000026 U 0.0000263 U 0.000026 UJ 0.0000258 U 0.000026 U 0.0000263 U
Chrysene 0.0000526 U 0.000288 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Dibenz(a,h)anthracene 0.0000526 U 0.0000526 U 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Fluoranthene 0.0000526 U 0.00067 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Fluorene 0.000526 U 0.000526 U 0.000521 U 0.000526 U 0.000521 UJ 0.000515 U 0.000521 U 0.000526 U
Indeno(1,2,3-cd)pyrene 0.0000526 U 0.000191 J 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Naphthalene 0.000526 U 0.000526 U 0.000521 U 0.000526 U 0.000521 UJ 0.000515 U 0.000521 U 0.000526 U
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Summary of Analytical Results - Cooling Pond Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI04001000  
4/19/2005       

0-1 ft

SWRI04002000  
4/18/2005       

0-1 ft

SWRI04003000  
4/18/2005       

0-1 ft

SWRI04004000  
4/18/2005       

0-1 ft

SWRI04005000  
4/18/2005       

0-1 ft

SWRI04006000  
4/18/2005       

0-1 ft

SWRI04007000  
4/19/2005       

0-1 ft

SWRI04007000
DUP           

4/19/2005       
0-1 ft

Phenanthrene 0.000526 U 0.000401 J 0.000521 U 0.000526 U 0.000521 UJ 0.000515 U 0.000521 U 0.000526 U
Pyrene 0.0000228 J 0.000521 0.0000521 U 0.0000526 U 0.0000521 UJ 0.0000515 U 0.0000521 U 0.0000526 U
Metals, Total (mg/L)
Aluminum 0.0763 J 0.151 J 0.615 J 0.101 J 0.382 J 0.368 J 0.222 J 0.318 J
Antimony 0.0015 U 0.0016 U 0.0021 U 0.0014 U 0.0017 U 0.0017 U 0.0015 U 0.0018 U
Arsenic 0.0014  0.0016 0.0027 0.001 U 0.0025 0.0019 0.0016 0.0023 
Barium 0.0095 0.0095 0.011 0.0087 0.0104 0.01 0.0102 0.011 
Beryllium 0.000031 0.0002 0.00046 0.000073 0.00028 0.00021 0.00013 0.00014 
Cadmium 0.00005 U 0.000057 U 0.00011 U 0.000057 U 0.00011 U 0.000095 U 0.000051 U 0.000075 U
Calcium 14 13.6 12.5 13.1 12.7 12.7 13.7 14 
Chromium 0.0024 U 0.0026 U 0.0043 U 0.0028 U 0.0036 U 0.003 U 0.003 U 0.0026 U
Cobalt 0.00014  0.00021 0.00072 0.00015 0.00059 0.00042 0.0002 0.00023 
Copper 0.047 U 0.0595 U 0.252 0.054 U 0.202 0.132 U 0.066 U 0.0813 U
Iron 0.119 0.167 0.588 0.134 0.399 0.367 0.217 0.291 
Lead 0.0012 U 0.0019 U 0.0099 0.0016 U 0.0091 0.0052 0.0026 U 0.0037 U
Magnesium 3.63 3.43 3.41 3.37 3.43 3.22 3.45 3.81 
Manganese 0.0043 0.0046 0.0104 0.0047 0.0108 0.0106 0.0053 0.0062 
Mercury 0.000022 U 0.000022 U 0.000084 0.000022 U 0.000022 U 0.000026 0.000022 U
Molybdenum 0.0017 0.0018 0.0022 0.0016 0.0013 0.0014 0.0016 
Nickel 0.00077 J 0.001 J 0.0028 J 0.00089 J 0.0021 J 0.0015 J 0.00097 J 0.0011 J
Potassium 1.83 1.81 1.77 1.77 1.71 1.62 1.73 1.86 
Selenium 0.001 U 0.001 U 0.0011 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0013 U
Silver 0.00001 U 0.000049 U 0.00011 U 0.000013 U 0.000057 U 0.000043 U 0.000015 U 0.000022 U
Sodium 11.4 12.5 10.7 10.9 11.4 11 12.4 12.3 
Thallium 0.000013 U 0.00025 U 0.0001 U 0.000063 U 0.00006 U 0.00001 U 0.000011 U 0.000032 U
Thorium 0.00002 U 0.000098 U 0.00018 U 0.00002 U 0.00015 U 0.00013 U 0.000039 U 0.00014 U
Titanium 0.0041 U 0.0053 0.0197 U 0.0041 U 0.012 0.0124 0.0079 0.0109 
Tungsten 0.00014 U 0.00026 U 0.00027 U 0.00014 U 0.00012 U 0.0002 U 0.00012 U 0.00018 U
Uranium 0.0049 J 0.0059 J 0.0133 J 0.0053 J 0.0109 J 0.0084 J 0.0062 J 0.0076 J
Vanadium 0.0059 U 0.0052 U 0.0079 U 0.0059 U 0.0077 U 0.0063 U 0.0072 U 0.0049 U
Zinc 0.0332 U 0.036 U 0.0872 0.0401 U 0.0754 0.0555 0.0358 U 0.0411 U
Zirconium 0.0005 U 0.00065 U 0.0011 U 0.0005 U 0.0005 U 0.0014 U 0.0005 U 0.0012 U
Metals, Dissolved (mg/L)
Aluminum 0.0182 J 0.0151 U 0.0118 U 0.015 U 0.011 U 0.0109 U 0.0192 J 0.0283 J
Antimony 0.0017 U 0.0016 0.0016 0.0014 0.0015 0.0014 0.0015 U
Arsenic 0.0019 U 0.0025 U 0.0044 U 0.0037 U 0.004 U 0.0035 U 0.0021 U 0.0022 U
Barium 0.0099 0.009 0.0085 0.0085 0.0094 0.0083 0.0089 0.0087 
Beryllium 0.00002 U 0.000042 U 0.000042 U 0.000042 U 0.000042 U 0.000042 U 0.00002 U 0.000025 U
Cadmium 0.000034 U 0.000022 0.000025 U 0.000013 U 0.000015 U 0.000027 U 0.000024 U 0.00009 U
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Summary of Analytical Results - Cooling Pond Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI04001000  
4/19/2005       

0-1 ft

SWRI04002000  
4/18/2005       

0-1 ft

SWRI04003000  
4/18/2005       

0-1 ft

SWRI04004000  
4/18/2005       

0-1 ft

SWRI04005000  
4/18/2005       

0-1 ft

SWRI04006000  
4/18/2005       

0-1 ft

SWRI04007000  
4/19/2005       

0-1 ft

SWRI04007000
DUP           

4/19/2005       
0-1 ft

Calcium 14.3 13.3 11.7 12.8 11.7 11.9 13.6 13.4 
Chromium 0.0005 U 0.00027 U 0.00057 U 0.00027 U 0.00027 U 0.00027 U 0.0005 U
Cobalt 0.00011 0.000097 0.0001 0.000086 0.000095 0.000093 0.000095 0.000087 
Copper 0.0276 0.0274 0.0293 0.031 0.0263 0.0276 0.0338 0.0326 
Iron 0.0491 0.0539 0.0614 0.0686 0.0517 0.0531 0.0446 0.0456 
Lead 0.00068 U 0.00034 UJ 0.00057 UJ 0.00058 UJ 0.00047 UJ 0.00052 UJ 0.00075 U 0.00044 U
Magnesium 3.91 3.35 3.01 3.23 3.06 3.08 3.67 3.71 
Manganese 0.0035 U 0.003 0.0037 0.0031 0.004 0.0028 0.0032 U 0.0029 U
Mercury 0.000022 UJ 0.000022 U 0.000022 U 0.000022 UJ 0.000022 UJ 0.000022 UJ 0.000022 UJ
Molybdenum 0.0019 U 0.0018 0.0018 0.0016 0.0017 0.0016 0.0018 U
Nickel 0.00085 U 0.00082 0.0013 0.00092 0.00093 0.001 0.00056 U 0.00059 
Potassium 1.74 J 1.61 1.53 1.59 1.48 1.48 1.69 J 1.7 J
Selenium 0.001 U 0.00092 U 0.0031 U 0.0012 U 0.00092 U 0.00092 U 0.001 U
Silver 0.000018 0.000002 UJ 0.000002 UJ 0.000002 UJ 0.000002 UJ 0.000002 UJ 0.000008 0.000018 
Sodium 12.6 12 10.9 10.5 10.4 10.4 12.4 15 
Thallium 0.00001 U 0.00041 U 0.000048 U 0.000023 U 0.00001 U 0.000009 U 0.00001 U
Thorium 0.00002 U 0.000091 U 0.000091 U 0.000091 U 0.000091 U 0.000091 U 0.00002 U
Titanium 0.00069 U 0.00099 U 0.0012 U 0.0011 U 0.00097 U 0.001 U 0.00072 U 0.00071 U
Tungsten 0.00039 U 0.00029 0.00032 0.00023 0.00025 0.000231 U 0.0002 U 0.00019 U
Uranium 0.0044 J 0.005 0.0055 0.005 0.0046 0.005 0.0047 J 0.0046 J
Vanadium 0.001 U 0.0019 0.0018 0.0018 0.00142 U 0.0028 0.001 U
Zinc 0.0286 J 0.0301 0.042 0.0306 0.0387 0.0404 0.0325 J 0.0289 J
Zirconium 0.00095 U 0.000019 U 0.0002 U 0.000032 U 0.000019 U 0.000019 U 0.0005 U 0.0485 J
Inorganics (mg/L)
Hardness as CaCO3 49.8 48 45.2 46.5 45.9 45 48.4 50.7 
Total Suspended Solids 3.2 J 33.6 10 U 10 U 2.4 J 2.4 J 2.4 J 4 J
EPH (mg/L)
C11-C22 Aromatics 0.17 UJ 0.159 U 0.17 U 0.0438 UJ 0.137 J 0.159 UJ 0.162 U
C19-C36 Aliphatics 0.08 UJ 0.0748 U 0.0876 0.0762 U 0.132 0.0748 U 0.0762 UJ
C9-C18 Aliphatics 0.06 UJ 0.0561 U 0.0232 J 0.0571 U 0.0561 U 0.0561 U 0.0571 UJ

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter
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Summary of Analytical Results - NE Wetland Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI10001000 
5/4/2005       

0-1 ft

SWRI10001000
DUP          

5/4/2005       
0-1 ft

SWRI10002000 
4/24/2008

SWRI10003000 
4/24/2008

SWRI10004000 
4/24/2008

Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene  R
1,4-Dioxane  R
2,4,5-Trichlorophenol  R
2,4,6-Trichlorophenol  R
2,4-Dichlorophenol  R
2,4-Dimethylphenol  R
2,4-Dinitrophenol  R
2,4-Dinitrotoluene  R
2,6-Dinitrotoluene  R
2-Chloronaphthalene  R
2-Chlorophenol  R
2-Methylnaphthalene  R
2-Methylphenol  R
2-Nitroaniline  R
3,3`-Dichlorobenzidine  R
4-Chloroaniline  R
Acenaphthene  R
Acenaphthylene  R
Anthracene  R
Benzo(a)anthracene  R
Benzo(a)pyrene  R
Benzo(b)fluoranthene  R
Benzo(ghi)perylene  R
Benzo(k)fluoranthene  R
Benzoic Acid  R
Bis(2-Chloroethyl)ether  R
Bis(2-Chloroisopropyl)ether  R
Bis(2-Ethylhexyl)phthalate  R
Butylbenzylphthalate  R
Carbazole  R
Chrysene  R
Dibenz(a,h)anthracene  R
Dibenzofuran  R
Diethylphthalate  R
Dimethylphthalate  R
Di-n-butylphthalate  R
Di-n-octylphthalate  R

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SW-DataSummaries.xls, NE Wetland Page 1 of 4



Summary of Analytical Results - NE Wetland Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI10001000 
5/4/2005       

0-1 ft

SWRI10001000
DUP          

5/4/2005       
0-1 ft

SWRI10002000 
4/24/2008

SWRI10003000 
4/24/2008

SWRI10004000 
4/24/2008

Diphenylamine  R
Fluoranthene  R
Fluorene  R
Hexachlorobenzene  R
Hexachlorobutadiene  R
Hexachlorocyclopentadiene  R
Hexachloroethane  R
Indeno(1,2,3-cd)pyrene  R
Isophorone  R
m+p-Methylphenol  R
Naphthalene  R
Nitrobenzene  R
N-Nitrosodi-n-propylamine  R
Pentachlorophenol  R
Phenanthrene  R
Phenol  R
Pyrene  R
Metals, Total (mg/L)
Aluminum 0.358 J 0.677 J 0.121 J 0.237 J 0.156 J
Antimony 0.00023 U 0.00028 U 0.0007 U 0.0007 U 0.0007 U
Arsenic 0.0055 U 0.0039 U 0.002 U 0.002 U 0.002 U
Barium 0.0136 0.0169 0.0078 0.0094 0.0102 
Beryllium 0.00002 U 0.000044 0.00002 UJ 0.00002 UJ 0.00002 UJ
Cadmium 0.0001 0.00014 0.000042 0.000036 0.000062 
Calcium 4.12 4 2.97 6.86 4.71 
Chromium 0.0027 0.0038 0.0001 U 0.0001 U 0.0001 U
Cobalt 0.00034 0.00041 0.00014 0.00061 0.00035 
Copper 0.0042 0.0051 0.0032 J 0.0024 J 0.0032 J
Iron 0.725 J 1.01 J 0.326 1.84 0.688 
Lead 0.007 J 0.0151 J 0.0013 0.0019 0.0016 
Magnesium 1.05 1.06 0.819 1.7 1.3 
Manganese 0.174 J 0.172 J 0.14 0.0832 0.168 
Mercury 0.000033 U 0.000043 U 0.000043 U 0.000043 U
Molybdenum 0.00032 U 0.00033 U
Nickel 0.0015 0.0019 0.00077 U 0.0012 U 0.0015 U
Potassium 2.41 J 2.17 J 1.84 1.62 2.12 
Selenium 0.0014 U 0.0016 U 0.001 U 0.001 U 0.001 U
Silver 0.000022 U 0.000029 U 0.00001 U 0.000012 0.000016 
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Summary of Analytical Results - NE Wetland Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI10001000 
5/4/2005       

0-1 ft

SWRI10001000
DUP          

5/4/2005       
0-1 ft

SWRI10002000 
4/24/2008

SWRI10003000 
4/24/2008

SWRI10004000 
4/24/2008

Sodium 1.99 1.92 2.22 9.11 4.49 
Thallium 0.00001 U 0.00013 0.0002 U 0.0002 U 0.0002 U
Thorium 0.00012 U
Titanium 0.0109 0.0249 
Tungsten 0.00013 U 0.00022 U
Uranium 0.00057 0.00094 
Vanadium 0.0113 0.001 U 0.0064 U 0.0091 U 0.0096 U
Zinc 0.0381 0.0432 0.0183 0.0109 0.0225 
Zirconium 0.0005 U
Metals, Dissolved (mg/L)
Aluminum 0.257 J 0.27 J 0.101 0.176 0.155 
Antimony 0.00019 U 0.0007 U 0.0007 U 0.0007 U
Arsenic 0.0018 U 0.0023 U 0.002 U 0.0028 0.002 U
Barium 0.0097 J 0.0094 J 0.0082 0.0085 0.0092 
Beryllium 0.000031 U 0.000038 U 0.00002 U 0.000027 U 0.00002 U
Cadmium 0.000084 0.00009 0.000068 0.000043 0.000047 
Calcium 3.3 J 3.35 J 2.81 6.76 4.57 
Chromium 0.0014 0.0013 0.00052 UJ 0.001 UJ 0.00068 UJ
Cobalt 0.00029 0.00031 0.00016 0.00061 0.00035 
Copper 0.0044 J 0.004 J 0.0029 U 0.0027 U 0.0024 U
Iron 0.727 0.701 0.305 1.65 0.667 
Lead 0.005 J 0.0053 J 0.0014 0.0015 0.0017 
Magnesium 0.857 0.836 0.76 J 1.64 J 1.25 J
Manganese 0.138 J 0.14 J 0.144 0.0825 0.169 
Mercury 0.000059  0.00004  0.000043 UJ 0.000043 UJ 0.000043 UJ
Molybdenum 0.00022 U 0.00021 U
Nickel 0.0017 0.0022 J 0.0013 J 0.0013 J 0.0021 J
Potassium 2.13 2.15 1.67 1.49 2.05 
Selenium 0.0018 U 0.001 U 0.001 U 0.001 U
Silver 0.00002 U 0.000021 U 0.000016 U 0.000013 U 0.00001 U
Sodium 2.1 2.12 1.9 8.51 4.15 
Thallium 0.000023 U 0.000036 U 0.00039 0.0002 U 0.0002 U
Thorium 0.00005 U 0.000051 U
Titanium 0.0062 0.0063 
Tungsten 0.00014 U 0.00029 U
Uranium 0.00045 
Vanadium 0.0033 U 0.004 U 0.003 U 0.003 U 0.003 U
Zinc 0.033 0.0338 0.0183 0.016 0.0222 
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Summary of Analytical Results - NE Wetland Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

SWRI10001000 
5/4/2005       

0-1 ft

SWRI10001000
DUP          

5/4/2005       
0-1 ft

SWRI10002000 
4/24/2008

SWRI10003000 
4/24/2008

SWRI10004000 
4/24/2008

Zirconium 0.0005 U
Inorganics (mg/L)
Hardness as CaCO3 14.6 14.3 

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter
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Summary of Analytical Results - Assabet Embayment Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
SWRI18002000  

11/18/2004
SWRI18003000  

11/18/2004
Volatile Organics (mg/L)
1,1,1-Trichloroethane 0.0005 U 0.0005 U
1,1,2,2-Tetrachloroethane 0.0005 U 0.0005 U
1,1,2-Trichloroethane 0.0005 U 0.0005 U
1,1-Dichloroethane 0.0005 U 0.0005 U
1,1-Dichloroethene 0.0005 U 0.0005 U
1,2,4-Trimethylbenzene 0.0005 U 0.0005 U
1,2-Dibromoethane 0.0005 U 0.0005 U
1,2-Dichlorobenzene 0.0005 U 0.0005 U
1,2-Dichloroethane 0.0005 U 0.0005 U
1,2-Dichloropropane 0.0005 U 0.0005 U
1,3,5-Trimethylbenzene 0.0005 U 0.0005 U
1,3-Dichlorobenzene 0.0005 U 0.0005 U
1,4-Dichlorobenzene 0.0005 U 0.0005 U
2-Butanone 0.0061 0.0068 
2-Hexanone 0.001 U 0.001 U
4-Methyl-2-pentanone 0.001 U 0.001 U
Acetone 0.0025 U 0.0023 U
Benzene 0.0005 UJ 0.0005 UJ
Bromodichloromethane 0.0005 U 0.0005 U
Bromoform 0.0005 U 0.0005 U
Bromomethane 0.0005 U 0.0005 U
Carbon disulfide 0.001 U 0.001 U
Carbon tetrachloride 0.0005 U 0.0005 U
Chlorobenzene 0.0005 U 0.0005 U
Chlorodibromomethane 0.0005 U 0.0005 U
Chloroethane 0.0005 U 0.0005 U
Chloroform 0.0005 U 0.0005 U
Chloromethane 0.0005 U 0.0005 U
Cis-1,2-Dichloroethene 0.0005 U 0.0005 U
cis-1,3-Dichloropropene 0.0005 U 0.0005 U
Dichlorodifluoromethane 0.0005 U 0.0005 U
Ethyl benzene 0.0005 U 0.0005 U
Methyl Tertbutyl Ether 0.0005 U 0.0005 U
Methylene chloride 0.0005 U 0.0005 U
o-Xylene 0.0005 U 0.0005 U
Styrene 0.0005 U 0.0005 U
Tetrachloroethene 0.0004 J 0.00049 J
Toluene 0.0005 U 0.0005 U
trans-1,2-Dichloroethene 0.0005 U 0.0005 U
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Summary of Analytical Results - Assabet Embayment Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
SWRI18002000  

11/18/2004
SWRI18003000  

11/18/2004
trans-1,3-Dichloropropene 0.0005 U 0.0005 U
Trichloroethene 0.0005 U 0.0005 U
Trichlorofluoromethane 0.0005 U 0.0005 U
Vinyl acetate 0.001 U 0.001 U
Vinyl chloride 0.0005 U 0.0005 U
Xylene, m/p 0.0005 U 0.0005 U
Xylenes, Total 0.0005 U 0.0005 U
Metals, Total (mg/L)
Aluminum 0.179 0.43 
Antimony 0.00042 U 0.0003 U
Arsenic 0.00096 U 0.00096 U
Barium 0.0165 0.0178 
Beryllium 0.000027 0.000025 
Cadmium 0.000013 U 0.000013 U
Calcium 14.1 14.7 
Chromium 0.0044 0.0035 
Cobalt 0.00035 0.00036 
Copper 0.0034 0.0035 
Iron 0.345 0.146 
Lead 0.0032 0.0052 
Magnesium 3.37 3.43 
Manganese 0.0147 0.0134 
Mercury 0.000037 U 0.000037 U
Molybdenum 0.0012 0.0012 
Nickel 0.0015 0.0015 
Potassium 2.36 J 2.46 J
Selenium 0.0017 U 0.0017 U
Silver 0.000024 U 0.000012 U
Sodium 73.7 69.7 
Thallium 0.00034 0.00016 U
Thorium 0.00012 U 0.00018 U
Titanium 0.0076 0.0265 
Tungsten 0.00025 U 0.00013 U
Uranium 0.00037 UJ 0.00066 UJ
Vanadium 0.002 U 0.0017 U
Zinc 0.0061 U 0.0088 
Zirconium 0.00079 0.00049 
Metals, Dissolved (mg/L)
Aluminum 0.0874 0.0245 
Antimony 0.00039 U 0.00058 U
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Summary of Analytical Results - Assabet Embayment Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
SWRI18002000  

11/18/2004
SWRI18003000  

11/18/2004
Arsenic 0.0023 U 0.0027 U
Barium 0.0133 0.014 
Beryllium 0.000025 U 0.000025 U
Cadmium 0.000013 U 0.000013 U
Calcium 12.8 14.5 
Chromium 0.0048 0.0019 
Cobalt 0.00035 U 0.00035 U
Copper 0.0029 0.0012 
Iron 0.224 0.0693 
Lead 0.0021 0.00046 
Magnesium 2.89 3.6 
Manganese 0.0129 0.0045 
Mercury 0.000037 U 0.000037 U
Molybdenum 0.001 0.0011 
Nickel 0.0013 0.00098 
Potassium 2.45 2.47 
Selenium 0.0036 U 0.0045 U
Silver 0.000004 UJ 0.000004 UJ
Sodium 71.2 76.9 
Thallium 0.000087 U 0.00015 U
Thorium 0.00003 U 0.000025 U
Titanium 0.007 U 0.007 U
Tungsten 0.00012 U 0.00011 U
Uranium 0.00027 0.00011 
Vanadium 0.0016 U 0.0027 U
Zinc 0.0082 0.0051 
Zirconium 0.00033 U 0.00031 U

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter
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Summary of Analytical Results - Assabet River Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
SWRI18008000  

11/3/2004
SWRI18009000  

11/3/2004
SWRI18010000  

11/3/2004
SWRI18011000  

11/2/2004
SWRI18012000  

11/2/2004
SWRI18013000  

11/2/2004
SWRI18014000  

11/2/2004
SWRI18015000  

11/2/2004
Volatile Organics (mg/L)
1,1,1-Trichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1,2,2-Tetrachloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1,2-Trichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1-Dichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,1-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2,4-Trimethylbenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dibromoethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,2-Dichloropropane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,3,5-Trimethylbenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,3-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
1,4-Dichlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
2-Butanone 0.001 U 0.018 U 0.012 U 0.0035 0.0011 U 0.0011 0.00033 J 0.001 U
2-Hexanone 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
4-Methyl-2-pentanone 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
Acetone 0.0042 U 0.0049 U 0.0046 U 0.0044 UJ 0.0042 U 0.0067 UJ 0.0045 UJ
Benzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromodichloromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromoform 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Bromomethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Carbon disulfide 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ
Carbon tetrachloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chlorobenzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chlorodibromomethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloroethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloroform 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Chloromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Cis-1,2-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
cis-1,3-Dichloropropene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Dichlorodifluoromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Ethyl benzene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Methyl Tertbutyl Ether 0.0005 U 0.0005 U 0.0005 U 0.00027 J 0.00027 J 0.0003 J 0.00026 J
Methylene chloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
o-Xylene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Styrene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Tetrachloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Toluene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
trans-1,2-Dichloroethene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Assabet River Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
SWRI18008000  

11/3/2004
SWRI18009000  

11/3/2004
SWRI18010000  

11/3/2004
SWRI18011000  

11/2/2004
SWRI18012000  

11/2/2004
SWRI18013000  

11/2/2004
SWRI18014000  

11/2/2004
SWRI18015000  

11/2/2004
trans-1,3-Dichloropropene 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Trichloroethene 0.0005 U 0.00026 J 0.0005 U 0.00026 J 0.0003 J 0.00032 J 0.0005 U
Trichlorofluoromethane 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Vinyl acetate 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ
Vinyl chloride 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Xylene, m/p 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Xylenes, Total 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
Metals, Total (mg/L)
Aluminum 0.0473 0.0579 0.058 0.0552 0.0666 0.0522 0.0576 
Antimony 0.00011 U 0.00011 U 0.00011 U 0.00027 U 0.00017 U 0.00022 U 0.0002 U
Arsenic 0.0032 U 0.0035 U 0.0028 U 0.0011 0.0011 0.00098 0.00096 U 0.0035 U
Barium 0.0172 0.0168 0.0171 0.0165 0.016 0.0173 0.0175 
Beryllium 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000037 U 0.000025 U 0.000025 U 0.000025 U
Cadmium 0.000013 U 0.000013 U 0.000013 U 0.000017 0.000013 U 0.000013 U 0.000013 U 0.000013 U
Calcium 18.2 17.8 18.1 19 J 18.6 J 19.7 J 19.5 J
Chromium 0.00014 UJ 0.00023 U 0.00066 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U
Cobalt 0.00036 0.00037 0.00038 0.00039 0.00037 0.00041 0.00038 
Copper 0.0056 J 0.0059 J 0.0093 J 0.0067 0.0042 0.0036 0.0049 
Iron 0.557 0.566 0.586 0.552 0.568 0.584 0.576 
Lead 0.0011 UJ 0.0012 UJ 0.0033 J 0.0018 0.0015 0.0013 0.0018 
Magnesium 4.6 4.46 4.7 4.27 4.22 4.77 4.31 
Manganese 0.061 0.0585 0.0604 0.0572 0.058 0.0617 0.057 
Mercury 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U
Molybdenum 0.0016 0.0016 0.0016 0.0018 0.0018 0.0019 0.0019 
Nickel 0.0028 0.0029 0.0029 0.005 0.003 0.0033 0.0033 
Potassium 6.92 6.49 6.7 7.04 7.32 6.94 6.85 
Selenium 0.0024 U 0.0031 U 0.0025 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0031 U
Silver 0.000004 UJ 0.000008 U 0.000005 U 0.000014 U 0.00001 U 0.000011 U 0.000011 U
Sodium 52.5 51.1 49.5 57.6 57.1 58.8 60.2 
Thallium 0.000013 UJ 0.000013 UJ 0.000013 UJ 0.000032 U 0.000013 U 0.000017 U 0.000013 U 0.00045 
Thorium 0.000008 U 0.000006 U 0.000008 U 0.000028 U 0.000013 U 0.000022 U 0.000018 U
Titanium 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U
Tungsten 0.00074 U 0.00073 U 0.0007 U 0.00066 U 0.00052 U 0.00062 U 0.00065 U
Uranium 0.000004 U 0.000006 U 0.000007 U 0.000097 0.000039 U 0.000038 U 0.000039 U
Vanadium 0.00063 U 0.00063 U 0.00063 U 0.004 U 0.0041 U 0.0055 U 0.0037 U
Zinc 0.0101 0.0109 0.008 0.0171 0.0091 0.0084 0.0079 
Zirconium 0.000084 U 0.00032 U 0.000054 U 0.00024 U 0.000091 U 0.00037 U 0.00033 U
Metals, Dissolved (mg/L)
Aluminum 0.0047 0.007 0.006 0.0064 0.0173 0.0168 0.0216 
Antimony 0.00011 U 0.00011 U 0.00011 U 0.00017 U 0.00014 U 0.00015 U 0.00011 U
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Summary of Analytical Results - Assabet River Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
SWRI18008000  

11/3/2004
SWRI18009000  

11/3/2004
SWRI18010000  

11/3/2004
SWRI18011000  

11/2/2004
SWRI18012000  

11/2/2004
SWRI18013000  

11/2/2004
SWRI18014000  

11/2/2004
SWRI18015000  

11/2/2004
Arsenic 0.0013 0.00096 U 0.0015 0.0015 0.0015 0.00096 U 0.00096 0.0016 
Barium 0.017 0.0177 0.0172 0.0162 0.0164 0.017 0.0169 
Beryllium 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U
Cadmium 0.000013 U 0.000013 U 0.000013 U 0.000013 UJ 0.000013 UJ 0.000013 UJ 0.000013 UJ
Calcium 18.2 18.2 18.1 18.7 19.1 19.9 19.2 
Chromium 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U
Cobalt 0.00035 U 0.00035 U 0.00035 U 0.00035 U 0.00035 U 0.00035 U 0.00035 U
Copper 0.0024 0.0024 0.0022 0.0023 0.0023 0.0026 0.0025 
Iron 0.223 0.227 0.208 0.297 0.293 0.288 0.327 
Lead 0.00038 0.00025 0.00023 0.00039 0.00041 0.00046 0.00049 
Magnesium 3.95 3.97 3.95 4.12 4.29 4.04 4.06 4.11 
Manganese 0.0594 0.0563 0.0548 0.0465 0.0476 0.0484 0.0461 
Mercury 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.00021 0.000037 U
Molybdenum 0.0016 0.0016 0.0016 0.0018 0.0018 0.002 0.0019 0.0021 
Nickel 0.003 0.0031 0.0031 0.0029 0.003 0.0032 0.003 0.0047 
Potassium 6.43 6.92 6.4 6.63 6.9 7.31 7.29 
Selenium 0.0028 U 0.0029 U 0.0024 U 0.0027 J 0.0015 UJ 0.0015 UJ 0.0019 J 0.0033 U
Silver 0.000004 U 0.000004 U 0.000004 U 0.000004 U 0.000004 U 0.000004 U 0.000004 U
Sodium 57.3 58.8 59.3 57.3 57 61.5 56.3 
Thallium 0.000015 U 0.000013 U 0.000013 U 0.00004 U 0.000029 U 0.00002 U 0.000013 U 0.00039 
Thorium 0.000005 U 0.000005 U 0.000005 U 0.000005 U 0.000005 U 0.000005 U 0.000005 U
Titanium 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U
Tungsten 0.00037 U 0.00031 U 0.00029 U 0.00022 U 0.00018 U 0.00016 U 0.00014 U
Uranium 0.000003 UJ 0.000003 UJ 0.000003 UJ 0.000026 U 0.000036 U 0.000036 U 0.000034 U
Vanadium 0.00063 U 0.00063 U 0.00063 U 0.0017 U 0.0011 U 0.00063 U 0.00063 U
Zinc 0.0077 U 0.0069 U 0.0066 U 0.0083 U 0.0127 0.014 0.0118 
Zirconium 0.000099 U 0.000095 U 0.000072 U 0.00029 UJ 0.00025 UJ 0.00018 UJ 0.00012 UJ
Inorganics, Total (mg/L)
Hardness as CaCO3 64.4 62.7 64.6 64.9 63.9 68.8 66.3 
Total Suspended Solids 2 J 4 J 2.8 J 2 J 3.2 J 2 J 2 J 2.8 J
Inorganics, Dissolved (mg/L)
Hardness as CaCO3 61.8 61.8 61.6 63.6 65.3 66.3 64.6 63.3 

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter
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Summary of Analytical Results - Assabet River Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene

SWRI18015000 
DUP           

11/2/2004
SWRI18016000  

11/2/2004
SWRI18017000  

11/2/2004
SWRI18018000  

11/1/2004
SWRI18019000  

11/1/2004
SWRI18020000  

11/1/2004
SWRI18021000  

11/1/2004
SWRI18022000  

11/1/2004

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.0028 0.0028 0.0059 0.0052 0.0023 0.011 
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0048 U 0.0054 UJ 0.0046 UJ 0.0048 UJ 0.0048 UJ 0.0045 UJ 0.0047 UJ 0.0045 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0003 J 0.00029 J 0.00028 J 0.00027 J 0.00025 J 0.00027 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Assabet River Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony

SWRI18015000 
DUP           

11/2/2004
SWRI18016000  

11/2/2004
SWRI18017000  

11/2/2004
SWRI18018000  

11/1/2004
SWRI18019000  

11/1/2004
SWRI18020000  

11/1/2004
SWRI18021000  

11/1/2004
SWRI18022000  

11/1/2004
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00028 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0639 0.0385 0.0526 0.0666 0.0423 0.053 0.0891 0.18 
0.00011 U 0.00016 U 0.00018 U 0.00015 U 0.00046 U 0.00024 U 0.0002 U 0.00018 U

0.00096 U 0.00096 U 0.00097 0.0015 0.00096 U 0.001 0.0023 
0.0172 0.0166 0.0171 0.0168 0.0171 0.0171 0.0179 0.0207 

0.000025 U 0.000025 U 0.000025 U 0.000048 U 0.000059 U 0.000042 U 0.000029 U
0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000017 0.000022 

18.8 18.9 J 19.6 J 20.2 J 20.8 J 20.8 J 20.2 J 21 J
0.00014 UJ 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00084 U

0.00036 0.00035 0.00038 0.00046 0.00042 0.00041 0.00054 0.00081 
0.0033 J 0.0036 0.0037 0.0038 0.0033 0.0034 0.0046 0.0071 

0.554 0.505 0.549 0.529 0.51 0.482 0.658 0.975 
0.0011 UJ 0.0012 0.0012 0.0014 0.0013 0.0012 0.0021 0.0048 

4.69 4.41 4.44 4.94 5.08 5.16 4.78 5.14 
0.0532 0.0537 0.0577 0.0725 0.072 0.0626 0.0991 0.151 

0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U
0.002 0.0018 0.0019 0.0019 0.002 0.002 0.002 0.0018 
0.003 0.0031 0.0032 0.0037 0.0039 0.0038 0.0038 0.0042 
7.14 6.65 8.19 7.56 7.45 7.53 7.43 7.98 

0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0017 0.0015 U
0.000004 U 0.000004 U 0.000005 U 0.000013 U 0.000007 U 0.000009 U 0.000019 U 0.000027 U

54.9 57.4 57.9 65.9 64 65.6 60.8 66.5 
0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U

0.000043 U 0.000005 U 0.000005 U 0.000005 U 0.000038 U 0.000014 U 0.000017 U 0.000031 U
0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.0082 

0.00084 U 0.00057 U 0.00059 U 0.00065 U 0.00062 U 0.00054 U 0.00059 U 0.00062 U
0.00001 U 0.000033 U 0.000038 U 0.000042 U 0.000037 U 0.000038 U 0.000045 U 0.000067 

0.0017 0.0024 U 0.0045 U 0.005 U 0.0034 U 0.0052 U 0.0042 U 0.0031 U
0.008 0.0086 0.0075 0.0081 0.0073 0.0093 0.0092 0.0123 

0.00013 U 0.00096 0.000075 U 0.000075 U 0.0002 U 0.0001 U 0.00011 U 0.00012 U

0.0068 0.012 0.0101 0.0151 0.013 0.0146 0.0126 0.015 
0.00016 U 0.00011 U 0.00037 U 0.00019 U 0.00047 U 0.00028 U 0.00023 U 0.00022 U
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Summary of Analytical Results - Assabet River Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics, Total (mg/L)
Hardness as CaCO3
Total Suspended Solids
Inorganics, Dissolved (mg/L)
Hardness as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/L - milligrams per liter

SWRI18015000 
DUP           

11/2/2004
SWRI18016000  

11/2/2004
SWRI18017000  

11/2/2004
SWRI18018000  

11/1/2004
SWRI18019000  

11/1/2004
SWRI18020000  

11/1/2004
SWRI18021000  

11/1/2004
SWRI18022000  

11/1/2004
0.00096 U 0.0012 0.001 0.00096 U 0.0022 0.0019 0.00098 

0.0167 0.017 0.0176 0.0178 0.0172 0.0174 0.0172 0.0178 
0.000025 U 0.000025 U 0.000025 U 0.000027 U 0.000025 U 0.000025 U 0.000025 U 0.000025 U
0.000013 U 0.000013 UJ 0.000013 UJ 0.000013 UJ 0.000013 UJ 0.000013 UJ 0.000013 UJ 0.000013 UJ

18.7 19.1 19.6 21.4 20.2 20.3 19.9 20.4 
0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U 0.00014 U
0.00035 U 0.00035 U 0.00035 U 0.00038 0.00041 0.00038 0.00047 0.00049 

0.0022 0.0023 0.0022 0.0026 0.0024 0.0029 0.0023 0.0025 
0.223 0.221 0.23 0.299 0.171 0.262 0.233 0.392 

0.00021 0.00033 0.0003 0.00042 0.00023 0.00039 0.00027 0.00044 
4 4 4.58 4.54 4.66 4.5 4.47 

0.0482 0.0482 0.0484 0.0666 0.0641 0.0555 0.0915 0.106 
0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U 0.000037 U

0.0019 0.002 0.0021 0.002 0.002 0.002 0.002 
0.0032 0.0031 0.0038 0.0037 0.0037 0.0038 0.0039 

7.12 6.88 7.26 8.34 7.97 8.2 7.57 7.63 
0.0015 J 0.002 J 0.0015 UJ 0.0026 J 0.0023 J 0.0023 J 0.0024 J

0.000004 U 0.000004 U 0.000004 U 0.000006 U 0.000011 U 0.000014 U 0.000008 U 0.000011 U
59.5 56.9 64.4 67.3 69.5 70.3 73.1 71.8 

0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000013 U
0.000021 U 0.000005 U 0.000028 U 0.000005 U 0.000041 U 0.000013 U 0.00001 U 0.00001 U

0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U
0.0002 U 0.00027 U 0.00027 U 0.00018 U 0.00026 U 0.00017 U 0.00025 U 0.00018 U

0.000003 UJ 0.00003 U 0.000032 U 0.000035 U 0.000028 U 0.00003 U 0.000027 U 0.00003 U
0.00063 U 0.00063 U 0.00063 U 0.00063 U 0.0011 U 0.00063 U 0.00063 U 0.00063 U

0.006 U 0.0104 0.009 U 0.011 0.0079 U 0.0108 0.0095 U 0.0082 U
0.00077 U 0.00059 UJ 0.0011 J 0.0003 UJ 0.0014 J 0.00051 UJ 0.00028 UJ 0.00015 UJ

66.2 65.3 67.2 70.7 72.9 73.1 70 73.6 
1.91 U 1.91 U 3 J 2.5 J 2 J 4 J 17.2 

64.1 65.4 72.2 69.2 69.9 68.2 69.5 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06001000 
10/29/2004     

0-1 ft

SDRI06001000 
5/17/2005      

0-0.5 ft

SDRI0600100R 
9/20/2007      

0-1 ft

SDRI06002000 
5/2/2005       
0-0.5 ft

Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,1,2,2-Tetrachloroethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 UJ  R
1,1,2-Trichloroethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,1-Dichloroethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,1-Dichloroethene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,2,4-Trimethylbenzene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 UJ  R
1,2-Dibromoethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,2-Dichlorobenzene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 UJ  R
1,2-Dichloroethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,2-Dichloropropane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
1,3,5-Trimethylbenzene 5 / 10 0.00102 : 0.00311 0.00069 - 0.0101 0.00186 0.0014 UJ  R
1,3-Dichlorobenzene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 UJ  R
1,4-Dichlorobenzene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 UJ  R
2-Butanone 6 / 9 0.0094 : 0.0449 0.0184 - 0.316 0.09505 0.0991  R
2-Hexanone 2 / 8 0.00509 : 0.0156 0.0148 - 0.0932 0.016746 0.0932  R
4-Methyl-2-pentanone 0 / 8 0.00509 : 0.0156 0.004414 0.00699 U  R
Acetone 5 / 10 0.0796 : 0.337 0.0889 - 0.79 0.24422 0.142  R
Benzene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Bromodichloromethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Bromoform 0 / 8 0.00102 : 0.00311 0.000883 0.0014 UJ  R
Bromomethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Carbon disulfide 1 / 8 0.00509 : 0.0156 0.0034 - 0.0034 0.004463 0.00699 U  R
Carbon tetrachloride 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Chlorobenzene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Chlorodibromomethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Chloroethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Chloroform 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Chloromethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Cis-1,2-Dichloroethene 12 / 14 0.00102 : 0.00114 0.00068 - 0.116 0.022854 0.00068 J  R
cis-1,3-Dichloropropene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Dichlorodifluoromethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Ethyl benzene 7 / 12 0.00102 : 0.00311 0.0005 - 0.0247 0.003428 0.0014 U  R
Methyl Tertbutyl Ether 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Methylene chloride 0 / 8 0.00509 : 0.0156 0.004414 0.00699 U  R
o-Xylene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Styrene 1 / 8 0.00102 : 0.00311 0.00096 - 0.00096 0.000931 0.0014 U  R
Tetrachloroethene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06001000 
10/29/2004     

0-1 ft

SDRI06001000 
5/17/2005      

0-0.5 ft

SDRI0600100R 
9/20/2007      

0-1 ft

SDRI06002000 
5/2/2005       
0-0.5 ft

Toluene 15 / 15 0.0012 - 4.27 0.785767 0.928 J  R
trans-1,2-Dichloroethene 2 / 9 0.00102 : 0.00311 0.00044 - 0.0039 0.0012 0.0014 U  R
trans-1,3-Dichloropropene 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Trichloroethene 11 / 15 0.00102 : 0.0014 0.00042 - 0.0283 0.009153 0.0014 U  R
Trichlorofluoromethane 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Vinyl acetate 0 / 8 0.00509 : 0.0156 0.004414 0.00699 UJ  R
Vinyl chloride 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Xylene, m/p 0 / 8 0.00204 : 0.00623 0.001765 0.00279 U  R
Xylenes, Total 0 / 8 0.00102 : 0.00311 0.000883 0.0014 U  R
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
1,4-Dioxane 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2,4,5-Trichlorophenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2,4,6-Trichlorophenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2,4-Dichlorophenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2,4-Dimethylphenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2,4-Dinitrophenol 1 / 19 0.724 : 8.18 0.436 - 0.436 1.375842 2.09 U 2.71 UJ
2,4-Dinitrotoluene 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2,6-Dinitrotoluene 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2-Chloronaphthalene 1 / 19 0.0362 : 0.409 0.0185 - 0.0185 0.068634 0.104 U 0.136 UJ
2-Chlorophenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2-Methylnaphthalene 1 / 19 0.0362 : 0.409 0.024 - 0.024 0.068924 0.104 U 0.136 UJ
2-Methylphenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
2-Nitroaniline 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
3,3`-Dichlorobenzidine 0 / 18 0.342 : 4.09 0.623139 1.04 U 1.36 UJ
4-Chloroaniline 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
4-Methylphenol 1 / 3 0.937 : 1.71 0.163 - 0.163 0.4955 0.163 J
Acenaphthene 0 / 23 0.0342 : 0.405 0.055491 0.12 U 0.136 UJ
Acenaphthylene 1 / 24 0.0362 : 0.405 0.0212 - 0.0212 0.056913 0.12 U 0.136 UJ
Anthracene 5 / 23 0.0362 : 0.405 0.0233 - 0.176 0.061765 0.12 U 0.136 UJ
Benzo(a)anthracene 4 / 23 0.0362 : 0.405 0.0238 - 0.111 0.058967 0.12 U 0.111 J
Benzo(a)pyrene 1 / 23 0.0362 : 0.405 0.0439 - 0.0439 0.056657 0.12 UJ 0.136 UJ
Benzo(b)fluoranthene 3 / 23 0.0367 : 0.405 0.0123 - 0.19 0.062396 0.12 UJ 0.136 UJ
Benzo(ghi)perylene 1 / 23 0.0362 : 0.405 0.0428 - 0.0428 0.056609 0.12 UJ 0.136 UJ
Benzo(k)fluoranthene 2 / 23 0.0362 : 0.405 0.047 - 0.121 0.059813 0.12 UJ 0.136 UJ
Benzoic Acid 13 / 19 1.87 : 8.18 0.248 - 7.35 2.067263 1.56 J 3.1 J
Bis(2-Chloroethyl)ether 2 / 19 0.342 : 4.09 0.478 - 1.53 0.754263 1.53 J 1.36 UJ
Bis(2-Chloroisopropyl)ether 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06001000 
10/29/2004     

0-1 ft

SDRI06001000 
5/17/2005      

0-0.5 ft

SDRI0600100R 
9/20/2007      

0-1 ft

SDRI06002000 
5/2/2005       
0-0.5 ft

Bis(2-Ethylhexyl)phthalate 2 / 19 0.342 : 2.04 0.453 - 0.471 0.473605 0.522 U 1.36 UJ
Butylbenzylphthalate 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Carbazole 1 / 19 0.362 : 4.09 0.0222 - 0.0222 0.677774 1.04 U 1.36 UJ
Chrysene 6 / 23 0.0362 : 0.405 0.0292 - 0.137 0.064946 0.136 0.136 UJ
Dibenz(a,h)anthracene 1 / 23 0.0362 : 0.405 0.0339 - 0.0339 0.056222 0.12 UJ 0.136 UJ
Dibenzofuran 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Diethylphthalate 5 / 19 0.342 : 4.09 0.281 - 2.85 0.855079 1.04 U 2.85 J
Dimethylphthalate 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Di-n-butylphthalate 2 / 19 0.362 : 4.09 0.0462 - 0.161 0.642511 1.04 U 1.36 UJ
Di-n-octylphthalate 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Diphenylamine 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Fluoranthene 9 / 23 0.0362 : 0.405 0.0449 - 0.282 0.082257 0.12 U 0.282 J
Fluorene 2 / 23 0.0362 : 0.405 0.0198 - 0.0232 0.055646 0.12 U 0.136 UJ
Hexachlorobenzene 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Hexachlorobutadiene 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Hexachlorocyclopentadiene 0 / 18 0.342 : 4.09 0.623139 1.04 U 1.36 UJ
Hexachloroethane 0 / 18 0.342 : 4.09 0.623139 1.04 U 1.36 UJ
Indeno(1,2,3-cd)pyrene 1 / 23 0.0362 : 0.405 0.0413 - 0.0413 0.056543 0.12 UJ 0.136 UJ
Isophorone 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
m+p-Methylphenol 3 / 16 0.342 : 4.09 0.494 - 1.1 0.769719 1.36 UJ
Naphthalene 1 / 23 0.0362 : 0.405 0.0191 - 0.0191 0.055578 0.12 U 0.136 UJ
Nitrobenzene 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
N-Nitrosodi-n-propylamine 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Pentachlorophenol 0 / 19 0.342 : 4.09 0.685605 1.04 U 1.36 UJ
Phenanthrene 10 / 23 0.0362 : 0.151 0.0228 - 0.187 0.063435 0.12 U 0.187 J
Phenol 3 / 19 0.362 : 4.09 0.093 - 0.116 0.671921 1.04 U 1.36 UJ
Pyrene 18 / 23 0.0362 : 0.114 0.0329 - 0.301 0.104567 0.189 0.301 J
PAHs (mg/Kg)
Acenaphthene 0 / 6 0.0234 : 0.205 0.047175 0.0261 UJ
Acenaphthylene 1 / 6 0.0234 : 0.205 0.0732 - 0.0732 0.0572 0.0732 J
Anthracene 1 / 6 0.0261 : 0.205 0.00598 - 0.00598 0.046222 0.0261 UJ
Benzo(a)anthracene 0 / 6 0.00234 : 0.0529 0.007418 0.00261 UJ
Benzo(a)pyrene 1 / 6 0.00261 : 0.0232 0.057 - 0.057 0.015353 0.00261 UJ
Benzo(b)fluoranthene 0 / 6 0.00234 : 0.0438 0.007765 0.00261 UJ
Benzo(ghi)perylene 1 / 6 0.00261 : 0.0443 0.0434 - 0.0434 0.015662 0.00261 UJ
Benzo(k)fluoranthene 0 / 6 0.00117 : 0.033 0.004801 0.0013 UJ
Chrysene 0 / 6 0.00234 : 0.0205 0.004718 0.00261 UJ
Dibenz(a,h)anthracene 0 / 6 0.00234 : 0.0205 0.004718 0.00261 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06001000 
10/29/2004     

0-1 ft

SDRI06001000 
5/17/2005      

0-0.5 ft

SDRI0600100R 
9/20/2007      

0-1 ft

SDRI06002000 
5/2/2005       
0-0.5 ft

Fluoranthene 3 / 6 0.00261 : 0.0205 0.0338 - 0.177 0.061962 0.00261 UJ
Fluorene 0 / 6 0.0234 : 0.205 0.047175 0.0261 UJ
Indeno(1,2,3-cd)pyrene 0 / 6 0.00234 : 0.0205 0.004718 0.00261 UJ
Naphthalene 0 / 6 0.0234 : 0.205 0.047175 0.0261 UJ
Phenanthrene 2 / 6 0.0261 : 0.205 0.0326 - 0.0702 0.056333 0.0261 UJ
Pyrene 3 / 6 0.00261 : 0.0205 0.063 - 0.282 0.076312 0.00261 UJ
PCBs (mg/Kg)
Aroclor-1016 0 / 28 0.00342 : 2.25 0.129913 0.233 U 0.0136 UJ
Aroclor-1221 0 / 28 0.00342 : 2.25 0.129913 0.233 U 0.0136 UJ
Aroclor-1232 0 / 28 0.00342 : 2.25 0.129913 0.233 U 0.0136 UJ
Aroclor-1242 0 / 28 0.00342 : 2.25 0.129913 0.233 U 0.0136 UJ
Aroclor-1248 0 / 28 0.00342 : 2.25 0.129913 0.233 U 0.0136 UJ
Aroclor-1254 26 / 28 0.0482 : 0.0495 0.0125 - 27.8 2.13183 0.446 0.0908 J
Aroclor-1260 9 / 29 0.0101 : 2.25 0.0037 - 0.271 0.151717 0.271 J 0.0136 UJ
Inorganics (mg/Kg)
Aluminum 29 / 29 1210 - 11600 3882.069 1790 1690 
Antimony 11 / 28 0.0385 : 0.36 0.55 - 2.5 0.429309 0.86 J 0.77 
Arsenic 23 / 28 0.208 : 1.1 0.49 - 9.2 2.79675 1.2 2.9 
Barium 28 / 28 10.1 - 98.1 33.63571 36.6 J 51.4 
Beryllium 28 / 28 1.3 - 140 17.32857 8.3 9.8 
Cadmium 28 / 28 0.036 - 2.4 0.524071 0.36 0.5 
Calcium 28 / 28 307 - 8520 2493.821 3770 J 5340 J
Chromium 28 / 28 3.1 - 96.8 14.71786 7.8 5.5 
Cobalt 28 / 28 0.3 - 4.3 1.896071 1.3 1.7 
Copper 28 / 28 14.4 - 1590 208.4357 239 149 J
Iron 28 / 28 466 - 8700 3441.607 2470 J 2190 
Lead 28 / 28 6.8 - 200 41.18929 63.6 37.9 J
Magnesium 28 / 28 128 - 2660 898.6429 592 733 
Manganese 28 / 28 13.7 - 170 73.62857 138 J 170 
Mercury 26 / 26 0.0094 - 5.8 0.417669 0.33 0.034 J
Molybdenum 23 / 23 6.5 - 183 48.79565 117 55 
Nickel 28 / 28 6.9 - 65.9 19.70357 31.7 30.1 
Potassium 28 / 28 200 - 1400 477.1786 315 J 300 
Selenium 13 / 28 0.193 : 1.3 0.21 - 1.1 0.412446 0.54 0.74 U
Silver 20 / 28 0.15 : 0.58 0.28 - 32.4 2.681107 0.86 0.75 J
Sodium 28 / 28 38.1 - 340 147.9821 159 122 
Thallium 9 / 28 0.063 : 0.36 0.13 - 1.3 0.161036 0.093 U 0.082 UJ
Thorium 23 / 23 0.12 - 10.7 2.112174 2.6 0.12 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06001000 
10/29/2004     

0-1 ft

SDRI06001000 
5/17/2005      

0-0.5 ft

SDRI0600100R 
9/20/2007      

0-1 ft

SDRI06002000 
5/2/2005       
0-0.5 ft

Titanium 23 / 23 38.2 - 532 209.2609 73.9 58.6 
Tungsten 21 / 23 0.13 : 0.16 0.58 - 34.7 5.463696 7.5 J 3.7 
Uranium 30 / 30 2.8 - 327 50.75667 67.3 J 27.5 J
Vanadium 28 / 28 3 - 22 10 12.9 J 15.2 
Zinc 28 / 28 7.8 - 466 82.28571 64.5 J 67.2 
Zirconium 22 / 22 0.3 - 69 8.279091 7 0.48 J
CARBON 14 / 14 16300 - 375000 133421.4 355000 
Percent Moisture (%) 20 / 20 17.7 - 94.6 68.24333 41.408543 94.6 
Total Organic Carbon 18 / 18 9420 - 451000 146267.8 344000 
AVS/SEM (umole/g)
Cadmium 0 / 5 0.0011 : 0.0075 0.00194 0.0075 UJ
Copper 5 / 5 0.00001 - 2.16 0.667602 0.428 J
Lead 5 / 5 0.0328 - 0.0965 0.07392 0.0784 J
Mercury 3 / 5 0.00001 : 0.00006 0.00002 - 0.00049 0.000113 0.00049 J
Nickel 5 / 5 0.00001 - 0.19 0.073362 0.19 J
Silver 1 / 5 0.0012 : 0.0078 0.0048 - 0.0048 0.00258 0.0078 UJ
Zinc 5 / 5 0.0326 - 4.55 1.1761 1.09 J
Acid Volatile Sulfides 2 / 5 0.0141 : 0.0538 0.0581 - 0.418 0.10472 0.0538 UJ
EPH (mg/Kg)
C11-C22 Aromatics 16 / 19 25.7 : 54.6 59 - 801 249.9895 54.6 U 334 J
C19-C36 Aliphatics 14 / 19 12.1 : 18.9 39.6 - 752 146.6526 13.1 U 95 J
C9-C18 Aliphatics 13 / 19 6.16 : 10.3 1.8 - 12.2 4.640263 9.82 U 3.96 J

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI06005000 
10/29/2004     

0-1 ft

SDRI06005000 
5/17/2005      

0-0.5 ft

SDRI0600500R 
9/20/2007      

0-1 ft

SDRI06009000 
10/29/2004     

0-0.5 ft

SDRI06009000 
5/17/2005      

0-0.5 ft

SDRI06009000R 
9/19/2007       

0-1 ft

SDRI0600900R 
9/25/2007      

0-1 ft

SDRI06017000 
4/26/2005      

0-0.5 ft

SDRI0601700R 
9/25/2007      

0-1 ft

0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 UJ 0.0012 UJ
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 UJ 0.0012 UJ
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 UJ 0.0012 UJ
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 UJ 0.0015 J
0.00102 U 0.00114 UJ 0.0012 UJ
0.00102 U 0.00114 UJ 0.0012 UJ

0.0184 0.0446 0.0094 U
0.00509 U 0.00568 U 0.00602 U
0.00509 U 0.00568 U 0.00602 U

0.0889 0.79 J 0.0796 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 UJ 0.0012 UJ
0.00102 U 0.00114 U 0.0012 U
0.00509 U 0.00568 U 0.0034 J
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0024 J
0.00102 U 0.00114 UJ 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00509 U 0.00568 U 0.00602 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00096 J 0.0012 U
0.00102 U 0.00114 U 0.0012 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SDRI06005000 
10/29/2004     

0-1 ft

SDRI06005000 
5/17/2005      

0-0.5 ft

SDRI0600500R 
9/20/2007      

0-1 ft

SDRI06009000 
10/29/2004     

0-0.5 ft

SDRI06009000 
5/17/2005      

0-0.5 ft

SDRI06009000R 
9/19/2007       

0-1 ft

SDRI0600900R 
9/25/2007      

0-1 ft

SDRI06017000 
4/26/2005      

0-0.5 ft

SDRI0601700R 
9/25/2007      

0-1 ft
0.0012 0.0227 0.0325 J

0.00102 U 0.00114 U 0.00044 J
0.00102 U 0.00114 UJ 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00102 U 0.00114 U 0.0012 U
0.00509 U 0.00568 U 0.00602 U
0.00102 U 0.00114 U 0.0012 U
0.00204 U 0.00227 U 0.00241 U
0.00102 U 0.00114 U 0.0012 U

0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
1.87 U 3.41 U 7.23 U

0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U

0.0937 U 0.171 U 0.362 U
0.937 U 1.71 U 3.62 U

0.0937 U 0.171 U 0.362 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 UJ
0.937 U 1.71 U  R
0.937 U 1.71 U 3.62 UJ
0.937 U 1.71 U

0.101 U 0.114 U 0.114 U
0.101 U 0.171 U 0.114 U 0.114 U
0.101 U 0.114 U 0.114 U
0.101 U 0.114 U 0.114 UJ
0.101 U 0.114 UJ 0.114 UJ
0.101 U 0.114 UJ 0.114 UJ
0.101 U 0.114 UJ 0.114 UJ
0.101 U 0.114 UJ 0.114 UJ

1.87 U 2.49 J 7.23 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SDRI06005000 
10/29/2004     

0-1 ft

SDRI06005000 
5/17/2005      

0-0.5 ft

SDRI0600500R 
9/20/2007      

0-1 ft

SDRI06009000 
10/29/2004     

0-0.5 ft

SDRI06009000 
5/17/2005      

0-0.5 ft

SDRI06009000R 
9/19/2007       

0-1 ft

SDRI0600900R 
9/25/2007      

0-1 ft

SDRI06017000 
4/26/2005      

0-0.5 ft

SDRI0601700R 
9/25/2007      

0-1 ft
0.468 U 0.853 U 1.81 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 UJ

0.101 U 0.114 U 0.114 UJ
0.101 U 0.114 UJ 0.114 UJ

0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 0.161 J 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U

0.104 0.114 U 0.114 U
0.101 U 0.114 U 0.114 U

0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U  R
0.937 U 1.71 U  R

0.101 U 0.114 UJ 0.114 UJ
0.937 U 1.71 U 3.62 U

3.62 U
0.101 U 0.114 U 0.114 U

0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U
0.937 U 1.71 U 3.62 U

0.101 U 0.114 U 0.079 J
0.937 U 1.71 U 3.62 U

0.0901 J 0.114 U 0.0871 J

0.0234 UJ 0.171 UJ 0.0723 UJ
0.0234 UJ 0.171 UJ 0.0723 UJ
0.00598 J 0.171 UJ 0.0723 UJ

0.00234 UJ 0.0171 UJ 0.00723 UJ
0.057 J 0.0171 UJ 0.0232 UJ

0.00234 UJ 0.0171 UJ 0.0438 UJ
0.0434 J 0.0171 UJ 0.0303 UJ

0.00117 UJ 0.00853 UJ 0.033 UJ
0.00234 UJ 0.0171 UJ 0.00723 UJ
0.00234 UJ 0.0171 UJ 0.00723 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SDRI06005000 
10/29/2004     

0-1 ft

SDRI06005000 
5/17/2005      

0-0.5 ft

SDRI0600500R 
9/20/2007      

0-1 ft

SDRI06009000 
10/29/2004     

0-0.5 ft

SDRI06009000 
5/17/2005      

0-0.5 ft

SDRI06009000R 
9/19/2007       

0-1 ft

SDRI0600900R 
9/25/2007      

0-1 ft

SDRI06017000 
4/26/2005      

0-0.5 ft

SDRI0601700R 
9/25/2007      

0-1 ft
0.146 J 0.177 J 0.0338 J

0.0234 UJ 0.171 UJ 0.0723 UJ
0.00234 UJ 0.0171 UJ 0.00723 UJ
0.0234 UJ 0.171 UJ 0.0723 UJ

0.0702 J 0.171 UJ 0.0326 J
0.0979 J 0.282 J 0.063 J

0.981 U 2.25 U 0.11 U
0.981 U 2.25 U 0.11 U
0.981 U 2.25 U 0.11 U
0.981 U 2.25 U 0.11 U
0.981 U 2.25 U 0.11 U

7.11 27.8 J 0.305 J
0.981 U 2.25 U 0.0362 U 0.11 U

8680 3060 2120 J 7120 J
0.079 UJ 2.5 0.9 J

7.6 3.4 7.6 
25.5 J 98.1 46 

1.6 140 10.4 
0.15 2.4 0.44 

879 J 8520 1600 
16.7 96.8 19.2 
3.5 4.3 3.9 
252 1070 J 130 J

8290 J 2070 J 8700 J
34.1 200 47.3 
2660 570 J 1790 J
105 J 113 63.9 
0.063 5.8 J 0.022 J
10.1 158 22.2 
14.2 42.8 12.9 

956 J 456 J 1400 J
0.199 U 1.1 0.67 
0.199 U 32.4 3.8 

45.8 165 295 
0.11 U 1.3 0.34 

5 4.9 J 3 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI06005000 
10/29/2004     

0-1 ft

SDRI06005000 
5/17/2005      

0-0.5 ft

SDRI0600500R 
9/20/2007      

0-1 ft

SDRI06009000 
10/29/2004     

0-0.5 ft

SDRI06009000 
5/17/2005      

0-0.5 ft

SDRI06009000R 
9/19/2007       

0-1 ft

SDRI0600900R 
9/25/2007      

0-1 ft

SDRI06017000 
4/26/2005      

0-0.5 ft

SDRI0601700R 
9/25/2007      

0-1 ft
389 102 J 373 J
1 J 34.7 J 2.4 J

24.7 44.3 J 96.8 J 327 J 24.5 J
15.6 J 3 12.6 
42.8 J 256 55.9 

6.9 69 6.2 
16300 

34.7223908 60.9356725 27.2 
17000 164000 J 214000 J

0.002 U 0.005 UJ 0.0011 U
2.16 0.511 J 0.239 

0.0965 0.0763 J 0.0856 
0.00002 J 0.00006 UJ 0.00002 J
0.0469 J 0.119 J 0.0109 J
0.002 UJ 0.0052 UJ 0.0012 UJ

0.109 4.55 J 0.0989 
0.0141 UJ 0.418 J 0.0581 J

25.7 U 35.3 U 59 
12.1 U 13.8 U 146 
9.06 U 10.3 U 2.04 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI06021000 
4/28/2005      

0-0.5 ft

SDRI0602100R 
9/19/2007      

0-0.5 ft

SDRI06022000 
4/28/2005      

0-0.5 ft

SDRI06025000 
4/26/2005      

0-0.5 ft

SDRI0602500R 
9/21/2007      

0-1 ft

SDRI06029000 
4/27/2005      

0-0.5 ft

SDRI0602900R 
9/20/2007      

0-1 ft

SDRI06030000 
4/27/2005      

0-0.5

SDRI06031000 
4/25/2005      

0-1 ft

0.0025 U  R  R  R  R  R
0.0025 UJ  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R

0.0025 UJ  R  R  R  R  R
0.0025 U  R  R  R  R  R

0.0025 UJ  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R

0.00069 J  R  R  R  R 0.0101 J
0.0025 UJ  R  R  R  R  R
0.0025 UJ  R  R  R  R  R
0.0288 U  R  R  R  R  R
0.0125 U  R  R  R  R  R
0.0125 U  R  R  R  R  R
0.166 U  R  R  R  R  R

0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R

0.0025 UJ  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0125 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0053 J  R  R 0.0326 J 0.0168 J 0.107 J
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0011 J  R  R 0.0036 J 0.0029 J 0.0247 J
0.0025 U  R  R  R  R  R

0.0125 UJ  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.0025 U  R  R  R  R  R

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SD-DataSummaries.xls, Sphagnum Bog Page 11 of 30



Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SDRI06021000 
4/28/2005      

0-0.5 ft

SDRI0602100R 
9/19/2007      

0-0.5 ft

SDRI06022000 
4/28/2005      

0-0.5 ft

SDRI06025000 
4/26/2005      

0-0.5 ft

SDRI0602500R 
9/21/2007      

0-1 ft

SDRI06029000 
4/27/2005      

0-0.5 ft

SDRI0602900R 
9/20/2007      

0-1 ft

SDRI06030000 
4/27/2005      

0-0.5

SDRI06031000 
4/25/2005      

0-1 ft
0.0872 J  R 0.0951 J 1.57 J 0.36 J 4.19 J
0.0025 U  R  R  R  R 0.0039 J
0.0025 U  R  R  R  R  R
0.0022 J  R 0.0097 J 0.0157 J 0.0172 J 0.0257 J

0.0025 UJ  R  R  R  R  R
0.0125 U  R  R  R  R  R
0.0025 U  R  R  R  R  R
0.005 U  R  R  R  R  R

0.0025 U  R  R  R  R  R

1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U

2.01 UJ 2.14 UJ 8.18 U 0.837 UJ 0.734 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U

0.1 UJ 0.107 UJ 0.409 U 0.0418 UJ 0.0367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U

0.1 UJ 0.107 UJ 0.409 U 0.0418 UJ 0.0367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 UJ 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 UJ 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 UJ 0.418 UJ 0.367 U

0.0921 U 0.107 UJ 0.122 U 0.151 U 0.0367 U
0.0921 U 0.107 UJ 0.122 U 0.151 U 0.0367 U

0.176 0.107 UJ 0.122 U 0.151 U 0.0367 U
0.0921 U 0.107 UJ 0.122 U 0.151 U 0.0367 U
0.0921 U 0.107 UJ 0.122 U 0.151 UJ 0.0367 UJ
0.0921 U 0.107 UJ 0.122 U 0.151 UJ 0.0367 UJ
0.0921 U 0.107 UJ 0.122 U 0.151 UJ 0.0367 UJ
0.0921 U 0.107 UJ 0.122 U 0.151 UJ 0.0367 UJ

2.01 UJ 3.13 J 8.18 U 0.472 J 0.629 J
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.478 
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SDRI06021000 
4/28/2005      

0-0.5 ft

SDRI0602100R 
9/19/2007      

0-0.5 ft

SDRI06022000 
4/28/2005      

0-0.5 ft

SDRI06025000 
4/26/2005      

0-0.5 ft

SDRI0602500R 
9/21/2007      

0-1 ft

SDRI06029000 
4/27/2005      

0-0.5 ft

SDRI0602900R 
9/20/2007      

0-1 ft

SDRI06030000 
4/27/2005      

0-0.5

SDRI06031000 
4/25/2005      

0-1 ft
1 UJ 1.07 UJ 2.04 U 0.418 UJ 0.367 UJ
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 UJ 0.418 UJ 0.367 U

0.0921 U 0.137 J 0.122 U 0.151 U 0.0367 U
0.0921 U 0.107 UJ 0.122 U 0.151 UJ 0.0367 UJ

1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
0.44 J 0.421 J 4.09 U 0.418 UJ 0.281 J

1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 UJ
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U

0.0921 U 0.188 J 0.122 U 0.151 U 0.0367 U
0.0921 U 0.107 UJ 0.122 U 0.151 U 0.0367 U

1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 UJ 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U

0.0921 U 0.107 UJ 0.122 U 0.151 UJ 0.0367 UJ
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.1 J 4.09 U 0.418 UJ 0.367 U

0.0921 U 0.107 UJ 0.122 U 0.151 U 0.0367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.367 U

0.0362 J 0.102 J 0.122 U 0.151 U 0.0367 U
1 UJ 1.07 UJ 4.09 U 0.418 UJ 0.093 J

0.058 J 0.19 J 0.189 0.14 J 0.0367 U

0.205 UJ
0.205 UJ
0.205 UJ

0.0529 UJ
0.0205 UJ
0.0205 UJ
0.0443 UJ
0.0102 UJ
0.0205 UJ
0.0205 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SDRI06021000 
4/28/2005      

0-0.5 ft

SDRI0602100R 
9/19/2007      

0-0.5 ft

SDRI06022000 
4/28/2005      

0-0.5 ft

SDRI06025000 
4/26/2005      

0-0.5 ft

SDRI0602500R 
9/21/2007      

0-1 ft

SDRI06029000 
4/27/2005      

0-0.5 ft

SDRI0602900R 
9/20/2007      

0-1 ft

SDRI06030000 
4/27/2005      

0-0.5

SDRI06031000 
4/25/2005      

0-1 ft
0.0205 UJ
0.205 UJ

0.0205 UJ
0.205 UJ
0.205 UJ

0.0205 UJ

0.0962 U 0.0107 UJ 0.245 U 0.302 U 0.044 UJ
0.0962 U 0.0107 UJ 0.245 U 0.302 U 0.044 UJ
0.0962 U 0.0107 UJ 0.245 U 0.302 U 0.044 UJ
0.0962 U 0.0107 UJ 0.245 U 0.302 U 0.044 UJ
0.0962 U 0.0107 UJ 0.245 U 0.302 U 0.044 UJ
0.0813 J 0.0268 J 0.165 J 0.411 1.21 J
0.0962 U 0.0107 UJ 0.245 U 0.302 U 0.203 J

11600 2430 2020 1210 6890  
0.058 UJ 0.9 0.11 UJ 0.68 J 0.55 J

5.8 3.8 1.2 1.5 4.7 
22.1 J 37.2 12.9 J 43.1 J 38.3 

6.3 5.2 6.3 4.3 22.1 J
1.4 1.5 0.2 0.69 0.84 

547 J 2370 J 1010 J 3840 J 2770 J
16.9 5.2 7.7 3.1 22.5 
2.7 1.4 0.61 1.3 2.8 

34.3 48.5 J 61.6 98.4 1590 
8070 J 7180 940 J 2250 J 6330 

26.2 50.9 J 21 55.1 99.9 
2050 429 226 658 1520 
77 J 52.4 26.3 J 122 J 108 J
0.4 0.04 J 0.29 0.069 0.29 
15 16.9 37 51.8 112 

11.2 13.7 11.4 28.1 43 
541 J 415 J 213 J 289 J 734 J

0.197 U 1.3 U 0.43 0.7 0.82 U
0.66 0.62 J 1 0.43 2.9 
41.9 153 108 94.1 238 

0.17 U 0.14 J 0.15 U 0.078 U 0.26 UJ
3.4 0.18 J 0.72 0.26 10.7 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI06021000 
4/28/2005      

0-0.5 ft

SDRI0602100R 
9/19/2007      

0-0.5 ft

SDRI06022000 
4/28/2005      

0-0.5 ft

SDRI06025000 
4/26/2005      

0-0.5 ft

SDRI0602500R 
9/21/2007      

0-1 ft

SDRI06029000 
4/27/2005      

0-0.5 ft

SDRI0602900R 
9/20/2007      

0-1 ft

SDRI06030000 
4/27/2005      

0-0.5

SDRI06031000 
4/25/2005      

0-1 ft
380 83.4 120 38.2 344 

1.4 J 2.8 2.3 J 3.5 J 8.8 J
12.3 J 11.6 J 15.3 J 33.5 J 274 
16.1 J 16.8 6.4 J 14 J 22 J
243 J 466 43 J 177 J 58 

2.5 0.76 J 0.84 J 2 27.6 J
60400 375000 130000 127000 159000 

63.6 94.3 85.7 78 84.7 89.6 
32200 93100 342000 

0.0038 UJ
0.00001 J
0.0328 J

0.00001 UJ
0.00001 J
0.0048 J
0.0326 J

0.0271 UJ

139 295 J 258 380 J 801 
109 103 J 83.2 73 J 624 

2.95 J 2.6 J 2.39 J 7.53 UJ 12.2 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI06031000R 
5/3/2005        

0-1 ft

SDRI06031000R
DUP           

5/3/2005        
0-1 ft

SDRI06032000 
4/25/2005      

0-0.5 ft

SDRI06033000 
4/28/2005      

0-0.5 ft

SDRI06034000 
4/28/2005      

0-0.5 ft

SDRI06035000 
4/28/2005      

0-0.5 ft

SDRI06036000 
5/2/2005       

0-1 ft

SDRI0603600R 
9/21/2007      

0-1 ft

SDRI06038000 
5/2/2005       

0-1 ft

 R  R 0.00141 U  R  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00084 J 0.00096 J  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.0568 J 0.316 J  R  R
 R  R 0.00705 U  R  R  R
 R  R 0.00705 U  R  R  R
 R  R 0.138 U  R 0.588 J 0.371 J
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00705 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.0015 J 0.0022 J 0.116 J 0.0213 J
 R  R 0.00141 U  R  R  R
 R  R 0.00141 UJ  R  R  R
 R  R 0.002 J  R  R 0.0024 J
 R  R 0.00141 U  R  R  R
 R  R 0.00705 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SDRI06031000R 
5/3/2005        

0-1 ft

SDRI06031000R
DUP           

5/3/2005        
0-1 ft

SDRI06032000 
4/25/2005      

0-0.5 ft

SDRI06033000 
4/28/2005      

0-0.5 ft

SDRI06034000 
4/28/2005      

0-0.5 ft

SDRI06035000 
4/28/2005      

0-0.5 ft

SDRI06036000 
5/2/2005       

0-1 ft

SDRI0603600R 
9/21/2007      

0-1 ft

SDRI06038000 
5/2/2005       

0-1 ft
 R  R 0.0536 J 0.0129 J 0.0361 J 4.27 J
 R  R 0.00141 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00042 J 0.001 J 0.0196 J 0.0283 J
 R  R 0.00141 U  R  R  R
 R  R 0.00705 U  R  R  R
 R  R 0.00141 U  R  R  R
 R  R 0.00282 U  R  R  R
 R  R 0.00141 U  R  R  R

1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
2.05 UJ 8.1 U 0.895 UJ 2.07 UJ 2.02 UJ 2.11 UJ 2.23 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.105 UJ 0.112 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.105 UJ 0.112 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 UJ 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 UJ 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 UJ 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 U
0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 U

0.03 J 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 U
0.103 UJ 0.405 U 0.0238 J 0.103 UJ 0.057 J 0.108 U
0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 UJ
0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 UJ
0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 UJ
0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 UJ

2.56 J 7.35 J 0.659 J 2.36 J 2.02 UJ 2.48 J 2.23 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SDRI06031000R 
5/3/2005        

0-1 ft

SDRI06031000R
DUP           

5/3/2005        
0-1 ft

SDRI06032000 
4/25/2005      

0-0.5 ft

SDRI06033000 
4/28/2005      

0-0.5 ft

SDRI06034000 
4/28/2005      

0-0.5 ft

SDRI06035000 
4/28/2005      

0-0.5 ft

SDRI06036000 
5/2/2005       

0-1 ft

SDRI0603600R 
9/21/2007      

0-1 ft

SDRI06038000 
5/2/2005       

0-1 ft
1.03 UJ 2.02 U 0.447 UJ 1.03 UJ 1.01 UJ 0.453 J 0.471 J
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 UJ 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.405 U 0.0292 J 0.103 UJ 0.063 J 0.108 U
0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 1.35 J 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.405 U 0.0449 J 0.071 J 0.116 J 0.108 U
0.103 UJ 0.405 U 0.0198 J 0.103 UJ 0.101 UJ 0.108 U
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.857 J 1.03 UJ 1.01 UJ 1.05 UJ 0.494 J

0.103 UJ 0.405 U 0.0447 UJ 0.103 UJ 0.101 UJ 0.108 U
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
1.03 UJ 4.05 U 0.447 UJ 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ

0.103 UJ 0.166 J 0.0228 J 0.035 J 0.07 J 0.108 U
1.03 UJ 4.05 U 0.116 J 1.03 UJ 1.01 UJ 1.05 UJ 1.12 UJ
0.054 J 0.188 J 0.0329 J 0.062 J 0.133 J 0.132 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SDRI06031000R 
5/3/2005        

0-1 ft

SDRI06031000R
DUP           

5/3/2005        
0-1 ft

SDRI06032000 
4/25/2005      

0-0.5 ft

SDRI06033000 
4/28/2005      

0-0.5 ft

SDRI06034000 
4/28/2005      

0-0.5 ft

SDRI06035000 
4/28/2005      

0-0.5 ft

SDRI06036000 
5/2/2005       

0-1 ft

SDRI0603600R 
9/21/2007      

0-1 ft

SDRI06038000 
5/2/2005       

0-1 ft

0.0103 UJ 0.122 UJ 0.0134 UJ 0.0103 UJ 0.0101 UJ 0.207 U
0.0103 UJ 0.122 UJ 0.0134 UJ 0.0103 UJ 0.0101 UJ 0.207 U
0.0103 UJ 0.122 UJ 0.0134 UJ 0.0103 UJ 0.0101 UJ 0.207 U
0.0103 UJ 0.122 UJ 0.0134 UJ 0.0103 UJ 0.0101 UJ 0.207 U
0.0103 UJ 0.122 UJ 0.0134 UJ 0.0103 UJ 0.0101 UJ 0.207 U

0.933 J 1.5 J 0.168 J 0.308 J 0.221 J 0.136 J
0.185 J 0.218 J 0.0134 UJ 0.0103 UJ 0.0101 UJ 0.207 U

1590 J 2340 3860  2830 5940 2170 
0.21 UJ 1.1 J 1.3 J 0.18 U 0.17 U 0.36 UJ

0.208 U 4 J 4 0.46 U 0.86 U 1.4 
12.8 J 63.8 65.6 15.6 29.4 38.4 J
6.5 J 102 18.2 J 20.2 4.1 8.8 
0.14  1.3 0.91 0.29 0.17 0.3 

1030 J 7340 J 8060 J 914 J 697 J 1900 J
8.6 J 41.2 J 10.7 9.9 15 7.9 

0.57 3.1 3.3 0.86 3.2 1.3 
71.5 450 123 64.2 J 74 J 109 

654 J 3170 6680 1360 5980 1220 J
15.4 J 102  63.7 22.1 J 16.2 J 28.9 
182 J 1040 1810 311 2040 347 

29.8 J 114 119 J 18.4 100 57.6 J
0.31 0.18 0.0094  0.43 J 0.53 J 0.31 

36.9 183 48.7 20.1 38.1 67.2 
8.1 J 17.2 J 17.8 7.2 13 28.6 

337 J 674  751 J 377 J 537 210 J
0.28 U 0.99 U 1 U 0.28 U 0.22 U 0.49 
0.58 U 14.2 2.1 1.3 J 2.1 J 2.1 
267 J 216 241 187  138  131 

0.18 J 0.13  0.41 J 0.21 J 0.2 J 0.2 U
1.4 J 0.45  2.4 J 1 J 1.9 J 1 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI06031000R 
5/3/2005        

0-1 ft

SDRI06031000R
DUP           

5/3/2005        
0-1 ft

SDRI06032000 
4/25/2005      

0-0.5 ft

SDRI06033000 
4/28/2005      

0-0.5 ft

SDRI06034000 
4/28/2005      

0-0.5 ft

SDRI06035000 
4/28/2005      

0-0.5 ft

SDRI06036000 
5/2/2005       

0-1 ft

SDRI0603600R 
9/21/2007      

0-1 ft

SDRI06038000 
5/2/2005       

0-1 ft
142 75.4 128 226 532 83.5 

3.5  30.7 J 7 J 4.1 2.9 4.1 J
22.6 J 129 J 25 25.2 J 11.3 J 18.8 J
4.7 J 12.9 J 9.5 J 7.4 7.8 8.8 J

15.2 J 129 226 35.3 30.1 38.8 J
 R 45.6 J 3.5 J 0.45 J 0.54 J  R 1.9  R

64000 29700 52800 144000 202000 
71.1 17.7 93.7 47 73.1 88 89.3 

149000 

164 J 552 J 689 159 221 114 202 
98.3 J 752 367 93.2 122 42.7 39.6 J
1.85 J 11.3 J 7.08 J 8.42 4.74 J 1.8 J 2.14 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI0603800R 
9/21/2007      

0-1 ft

SDRI06039000 
4/26/2005      

0-0.5 ft

SDRI06040000 
4/27/2005      

0-0.5 ft

SDRI0604500  
9/18/2007      

0-1 ft

SDRI0604600  
9/18/2007      

0-1 ft

SDRI0604700  
9/19/2007      

0-1 ft

SDRI0604700X 
9/19/2007      

0-1 ft

SDRI0604800  
9/19/2007      

0-1 ft

SDRI0604900  
9/18/2007      

0-1 ft

0.00311 U 0.00234 U
0.00311 UJ 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U

0.00311 UJ 0.00234 U
0.00311 U 0.00234 U

0.00311 UJ 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U

0.00311 UJ 0.00234 U
0.00311 UJ 0.00234 U
0.00311 UJ 0.00234 U

0.0449 U 0.279 
0.0156 U 0.0148 
0.0156 U 0.0117 U
0.204 U 0.337 U

0.00311 U 0.00234 U
0.00311 U 0.00234 U

0.00311 UJ 0.00234 UJ
0.00311 U 0.00234 U
0.0156 U 0.0117 U

0.00311 U 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U

0.0099 J 0.0032 
0.00311 U 0.00234 U

0.00311 UJ 0.00234 UJ
0.00311 U 0.0005 J
0.00311 U 0.00234 U
0.0156 U 0.0117 U

0.00311 U 0.00234 U
0.00311 U 0.00234 U
0.00311 U 0.00234 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SDRI0603800R 
9/21/2007      

0-1 ft

SDRI06039000 
4/26/2005      

0-0.5 ft

SDRI06040000 
4/27/2005      

0-0.5 ft

SDRI0604500  
9/18/2007      

0-1 ft

SDRI0604600  
9/18/2007      

0-1 ft

SDRI0604700  
9/19/2007      

0-1 ft

SDRI0604700X 
9/19/2007      

0-1 ft

SDRI0604800  
9/19/2007      

0-1 ft

SDRI0604900  
9/18/2007      

0-1 ft
0.0212 J 0.106 

0.00311 U 0.00234 U
0.00311 U 0.00234 U

0.007 J 0.0081 
0.00311 UJ 0.00234 U

0.0156 U 0.0117 U
0.00311 U 0.00234 U
0.00623 U 0.00468 U
0.00311 U 0.00234 U

0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.436 J 0.724 U
0.342 U 0.362 U
0.342 U 0.362 U

0.0185 J 0.0362 U
0.342 U 0.362 U
0.024 J 0.0362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U

0.103 U 0.0342 U 0.0362 U
0.103 U 0.0212 J 0.0362 U
0.103 U 0.0233 J 0.0362 U
0.103 U 0.0461 0.0362 U
0.103 U 0.0439 0.0362 U
0.103 U 0.0537 0.0123 J
0.103 U 0.0428 0.0362 U

0.121 0.047 0.0362 U
0.248 J 0.47 J
0.342 U 0.362 U
0.342 U 0.362 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SDRI0603800R 
9/21/2007      

0-1 ft

SDRI06039000 
4/26/2005      

0-0.5 ft

SDRI06040000 
4/27/2005      

0-0.5 ft

SDRI0604500  
9/18/2007      

0-1 ft

SDRI0604600  
9/18/2007      

0-1 ft

SDRI0604700  
9/19/2007      

0-1 ft

SDRI0604700X 
9/19/2007      

0-1 ft

SDRI0604800  
9/19/2007      

0-1 ft

SDRI0604900  
9/18/2007      

0-1 ft
0.342 UJ 0.362 UJ
0.342 U 0.362 U

0.0222 J 0.362 U
0.0566 J 0.0506 0.0362 U
0.103 U 0.0339 J 0.0362 U

0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U

0.0462 J 0.362 U
0.342 UJ 0.362 UJ
0.342 U 0.362 U

0.0885 J 0.0652 0.0362 U
0.103 U 0.0232 J 0.0362 U

0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U

0.103 U 0.0413 J 0.0362 U
0.342 U 0.362 U
0.342 U 0.362 U

0.103 U 0.0191 J 0.0362 U
0.342 U 0.362 U
0.342 U 0.362 U
0.342 U 0.362 U

0.0607 J 0.044 0.0362 U
0.109 J 0.362 U

0.0894 J 0.0571 0.0362 U

0.0683 U
0.0683 U
0.0683 U

0.00683 U
0.00683 U
0.00683 U
0.00683 U
0.00341 U
0.00683 U
0.00683 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SDRI0603800R 
9/21/2007      

0-1 ft

SDRI06039000 
4/26/2005      

0-0.5 ft

SDRI06040000 
4/27/2005      

0-0.5 ft

SDRI0604500  
9/18/2007      

0-1 ft

SDRI0604600  
9/18/2007      

0-1 ft

SDRI0604700  
9/19/2007      

0-1 ft

SDRI0604700X 
9/19/2007      

0-1 ft

SDRI0604800  
9/19/2007      

0-1 ft

SDRI0604900  
9/18/2007      

0-1 ft
0.00683 U
0.0683 U

0.00683 U
0.0683 U
0.0683 U

0.00683 U

0.0519 U 0.00342 UJ 0.00362 UJ 0.953 U 0.944 U 0.18 U 0.104 UJ 0.106 UJ
0.0519 U 0.00342 UJ 0.00362 UJ 0.953 U 0.944 U 0.18 U 0.104 UJ 0.106 UJ
0.0519 U 0.00342 UJ 0.00362 UJ 0.953 U 0.944 U 0.18 U 0.104 UJ 0.106 UJ
0.0519 U 0.00342 UJ 0.00362 UJ 0.953 U 0.944 U 0.18 U 0.104 UJ 0.106 UJ
0.0519 U 0.00342 UJ 0.00362 UJ 0.953 U 0.944 U 0.18 U 0.104 UJ 0.106 UJ

0.0986 0.0125 J 0.0151 J 9.97 6.92 1.14 0.207 J 0.216 J
0.0724 J 0.0037 J 0.0058 J 0.953 U 0.944 U 0.18 U 0.104 UJ 0.106 UJ

1500 2590  3870  8020 J 7590 J 2100 J 1790 J 1540 J
0.1 UJ 0.053 UJ 0.13 UJ 0.063 UJ 0.076 UJ 0.058 UJ 0.78 J 0.67 J

0.87 0.61 U 1.1 U 9.2 8.1 1.2 1.8 1.8 
10.1 J 12.5 21.3 22.5 29.1 17.9 59.4 70.9 

1.9 2 J 3.2 J 1.5 1.4 12.6 33 44.5 
0.091 0.098  0.13  0.15 0.2 0.18 1.1 0.72 
397 J 598 J 740 J 609 688 1180 6010 6520 

4.4 5.7 9 14.7 14.9 10.7 16.6 9.7 
0.38 0.4 0.75 3 3.5 0.95 2.5 3 

43 35.6 41.6 264 J 226 J 64.9 J 249 J 184 J
466 J 563 1100 8250 J 7030 J 807 J 3080 J 2230 J
15.9 9 16.4 37.7 33.8 18.9 41.6 25.1 
148 128 283 2070 J 2160 J 249 J 741 J 831 J

13.7 J 26.2 J 38.3 J 94.8 88.5 33.7 117 91.5 
0.28 0.079 0.14 0.11 J 0.052 J 0.57 J  R  R
21.8 11.4 19.9 
9.8 8.8 14.2 11.8 11.3 7.5 40.1 65.9 

200 J 306 J 339 J 808 J 1140 J 253 J 321 J 302 J
0.23 0.203 U 0.4 U 0.197 U 0.198 U 0.45 1 1 
0.28 0.15 U 0.19 U 0.198 U 0.193 U 1.5 4.9 1.6 
98.2 192 177 42.1 56.5 88 307 340 

0.064 U 0.073 UJ 0.14 J 0.12 U 0.11 U 0.29 U 0.36 U 0.34 U
1.3 0.7 J 0.75 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI0603800R 
9/21/2007      

0-1 ft

SDRI06039000 
4/26/2005      

0-0.5 ft

SDRI06040000 
4/27/2005      

0-0.5 ft

SDRI0604500  
9/18/2007      

0-1 ft

SDRI0604600  
9/18/2007      

0-1 ft

SDRI0604700  
9/19/2007      

0-1 ft

SDRI0604700X 
9/19/2007      

0-1 ft

SDRI0604800  
9/19/2007      

0-1 ft

SDRI0604900  
9/18/2007      

0-1 ft
134 215 375 

0.7 J 0.58 J 1.2 J
7.4 J 4.7 8.6 82.5 J 38.7 J 21.3 J 65.6 J 67.9 J
5.1 J 4.4 J 8.8 J 14.6 14.9 3.1 5.7 6.8 

10.6 J 11.9 19.1 41.1 38.3 22.9 97.2 43.6 
0.98 J 0.3 J 0.59 J

70100 82600 
65.8 64.4 

55400 23500 J 9420 J 62600 J 451000 J 419000 J

130 195 
18.9 U 18.9 U
6.16 U 6.52 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI0605000  
9/24/2007      

0-1 ft

SDRI0605000X 
9/24/2007      

0-1 ft

SDRI0605100  
9/20/2007      

0-1 ft

SDRI0605200  
9/24/2007      

0-1 ft

SDRI0605300  
9/24/2007      

0-1 ft
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

SDRI0605000  
9/24/2007      

0-1 ft

SDRI0605000X 
9/24/2007      

0-1 ft

SDRI0605100  
9/20/2007      

0-1 ft

SDRI0605200  
9/24/2007      

0-1 ft

SDRI0605300  
9/24/2007      

0-1 ft

0.0974 U 0.124 U 0.0998 U 0.0995 U
0.0974 U 0.124 U 0.0998 U 0.0995 U
0.0974 U 0.0984 J 0.0998 U 0.043 J
0.0974 U 0.124 U 0.0998 U 0.0995 U
0.0974 U 0.124 U 0.0998 U 0.0995 U
0.0974 U 0.19 0.0998 U 0.0995 U
0.0974 U 0.124 U 0.0998 U 0.0995 U
0.0974 U 0.124 U 0.0998 U 0.0995 U
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
PAHs (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene

SDRI0605000  
9/24/2007      

0-1 ft

SDRI0605000X 
9/24/2007      

0-1 ft

SDRI0605100  
9/20/2007      

0-1 ft

SDRI0605200  
9/24/2007      

0-1 ft

SDRI0605300  
9/24/2007      

0-1 ft

0.0974 U 0.124 U 0.0998 U 0.0995 U
0.0974 U 0.124 U 0.0998 U 0.0995 U

0.0974 U 0.124 U 0.0998 U 0.0707 J
0.0974 U 0.124 U 0.0998 U 0.0995 U

0.0974 U 0.124 U 0.0998 U 0.0995 U

0.0974 U 0.124 U 0.0998 U 0.0995 U

0.0974 U 0.124 U 0.0998 U 0.0995 U

0.0974 U 0.167 0.0998 U 0.0534 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium

SDRI0605000  
9/24/2007      

0-1 ft

SDRI0605000X 
9/24/2007      

0-1 ft

SDRI0605100  
9/20/2007      

0-1 ft

SDRI0605200  
9/24/2007      

0-1 ft

SDRI0605300  
9/24/2007      

0-1 ft

0.0482 UJ 0.122 U 0.0495 U 0.0509 U
0.0482 U 0.122 U 0.0495 U 0.0509 U
0.0482 U 0.122 U 0.0495 U 0.0509 U
0.0482 U 0.122 U 0.0495 U 0.0509 U
0.0482 U 0.122 U 0.0495 U 0.0509 U
0.0482 U 0.103 J 0.0495 U 0.0483 J

0.0482 UJ 0.0737 J 0.0495 U 0.0321 J

1920 3700 3020 7600 
0.0385 UJ 0.25 UJ 0.0388 UJ 0.047 UJ

0.49 1.9 0.73 1.5 
12.1 J 19.6 J 11.7 J 17.9 J

1.4 3.3 1.3 5 
0.049 0.19 0.036 0.14 
385 J 1300 J 307 J 506 J

4.4 9.2 7.1 11 
0.3 0.94 0.43 1.1 

15.8 77.4 14.4 56 
510 J 1720 J 915 J 2140 J

6.8 36.1 8.4 19.3 
152 500 343 599 

17.8 J 72.7 J 17.9 J 35.1 J
0.037 0.24 0.034 0.21 

8.7 42.3 6.5 22.7 
7.1 17.6 6.9 19.7 

235 J 310 J 304 J 338 J
0.193 U 0.79 0.21 0.33 
0.194 U 0.31 0.198 U 0.31 

68.7 89.1 38.1 45 
0.063 U 0.13 U 0.075 U 0.15 U

2.3 1.2 2 1.3 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI0605000  
9/24/2007      

0-1 ft

SDRI0605000X 
9/24/2007      

0-1 ft

SDRI0605100  
9/20/2007      

0-1 ft

SDRI0605200  
9/24/2007      

0-1 ft

SDRI0605300  
9/24/2007      

0-1 ft
163 223 256 298 

0.13 UJ 1.7 J 0.16 UJ 0.94 J
3.7 J 18.9 J 2.8 J 9.9 J

3 J 12.9 J 4.4 J 10.6 J
7.8 J 35.7 J 9.5 J 18.5 J

0.71 J 1.8 0.89 J 1.6 

25900 145000 26500 59200 
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SCRI04005000  
11/3/2005      

0-1 ft

SCRI04005000
DUP          

11/3/2005      
0-1 ft

SDRI04001000  
4/20/2005      

0-0.5 ft

SDRI04002000  
4/20/2005      

0-0.5 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 4 / 12 0.000854 : 0.00162 0.00062 - 0.0162 0.002983 0.00121 U 0.0092 
1,1,2,2-Tetrachloroethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,1,2-Trichloroethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,1-Dichloroethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,1-Dichloroethene 0 / 12 0.000842 : 0.00162 0.000605 0.00121 U 0.00159 U
1,2,4-Trimethylbenzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,2-Dibromoethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,2-Dichlorobenzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,2-Dichloroethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,2-Dichloropropane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,3,5-Trimethylbenzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,3-Dichlorobenzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
1,4-Dichlorobenzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
2-Butanone 5 / 12 0.0043 : 0.0239 0.0239 - 0.0551 0.018909 0.0167 U 0.00795 U
2-Hexanone 0 / 12 0.00421 : 0.00809 0.00303 0.00604 U 0.00795 U
4-Methyl-2-pentanone 0 / 12 0.00421 : 0.00809 0.00303 0.00604 U 0.00795 U
Acetone 0 / 12 0.00795 : 0.195 0.042069 0.0582 U 0.00795 U
Benzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Bromodichloromethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Bromoform 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Bromomethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Carbon disulfide 8 / 12 0.00421 : 0.00795 0.0011 - 0.0106 0.004168 0.0033 J 0.00795 U
Carbon tetrachloride 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Chlorobenzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Chlorodibromomethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Chloroethane 1 / 12 0.000842 : 0.00162 0.0011 - 0.0011 0.000651 0.00121 U 0.00159 U
Chloroform 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Chloromethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Cis-1,2-Dichloroethene 1 / 12 0.000842 : 0.00162 0.00062 - 0.00062 0.000601 0.00121 U 0.00159 U
cis-1,3-Dichloropropene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Dichlorodifluoromethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Ethyl benzene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Methyl Tertbutyl Ether 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Methylene chloride 0 / 12 0.00421 : 0.00809 0.00303 0.00604 U 0.00795 U
o-Xylene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Styrene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Tetrachloroethene 4 / 12 0.000842 : 0.00162 0.0003 - 0.0011 0.00058 0.00121 U 0.0011 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SCRI04005000  
11/3/2005      

0-1 ft

SCRI04005000
DUP          

11/3/2005      
0-1 ft

SDRI04001000  
4/20/2005      

0-0.5 ft

SDRI04002000  
4/20/2005      

0-0.5 ft
Toluene 4 / 12 0.000842 : 0.00162 0.00048 - 0.0016 0.000752 0.0016 0.00159 U
trans-1,2-Dichloroethene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
trans-1,3-Dichloropropene 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Trichloroethene 3 / 12 0.000842 : 0.00162 0.00032 - 0.00094 0.000581 0.00121 U 0.00042 J
Trichlorofluoromethane 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Vinyl acetate 0 / 12 0.00421 : 0.00809 0.00303 0.00604 U 0.00795 U
Vinyl chloride 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Xylene, m/p 0 / 12 0.00168 : 0.00324 0.001212 0.00242 U 0.00318 U
Xylenes, Total 0 / 12 0.000842 : 0.00162 0.000606 0.00121 U 0.00159 U
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
1,4-Dioxane 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2,4,5-Trichlorophenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2,4,6-Trichlorophenol 1 / 12 0.439 : 0.711 0.0972 - 0.0972 0.235475 0.459 U 0.711 U
2,4-Dichlorophenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2,4-Dimethylphenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2,4-Dinitrophenol 0 / 12 0.877 : 1.42 0.492 0.918 U 1.42 U
2,4-Dinitrotoluene 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2,6-Dinitrotoluene 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2-Chloronaphthalene 0 / 12 0.0439 : 0.0711 0.024617 0.0459 U 0.0711 U
2-Chlorophenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2-Methylnaphthalene 4 / 12 0.0439 : 0.0576 0.0163 - 0.0744 0.031475 0.0688 0.0263 J
2-Methylphenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
2-Nitroaniline 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
3,3`-Dichlorobenzidine 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
4-Chloroaniline 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Acenaphthene 6 / 13 0.0439 : 0.0531 0.0227 - 0.101 0.038631 0.0227 J 0.101 0.0662 J
Acenaphthylene 4 / 13 0.0439 : 0.0576 0.0212 - 0.148 0.034188 0.0239 J 0.148 0.037 J
Anthracene 10 / 13 0.045 : 0.048 0.014 - 0.317 0.072073 0.0268 J 0.317 0.168 
Benzo(a)anthracene 13 / 13 0.0299 - 1.79 0.330831 0.0516 J 1.79 0.673 
Benzo(a)pyrene 12 / 13 0.0463 : 0.0463 0.0165 - 1.71 0.332958 0.0586 J 1.71 0.662 
Benzo(b)fluoranthene 13 / 13 0.0678 - 3.58 0.589338 0.0772 J 3.58 0.853 
Benzo(ghi)perylene 10 / 13 0.0431 : 0.048 0.0226 - 0.82 0.160481 0.0431 UJ 0.82 0.374 
Benzo(k)fluoranthene 8 / 13 0.0449 : 0.0576 0.0306 - 0.439 0.085412 0.0645 J 0.0459 U 0.439 
Benzoic Acid 8 / 12 0.885 : 1.06 0.461 - 0.805 0.529625 0.522 J 0.805 J
Bis(2-Chloroethyl)ether 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Bis(2-Chloroisopropyl)ether 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Bis(2-Ethylhexyl)phthalate 6 / 12 0.442 : 0.531 0.13 - 0.598 0.2305 0.13 J 0.173 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SCRI04005000  
11/3/2005      

0-1 ft

SCRI04005000
DUP          

11/3/2005      
0-1 ft

SDRI04001000  
4/20/2005      

0-0.5 ft

SDRI04002000  
4/20/2005      

0-0.5 ft
Butylbenzylphthalate 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Carbazole 6 / 12 0.442 : 0.531 0.0199 - 0.26 0.168408 0.26 J 0.107 J
Chrysene 13 / 13 0.0231 - 2.3 0.398762 0.0526 J 2.3 0.747 
Dibenz(a,h)anthracene 1 / 13 0.0431 : 0.0711 0.195 - 0.195 0.037646 0.0431 UJ 0.0459 U 0.0711 U
Dibenzofuran 1 / 12 0.439 : 0.711 0.148 - 0.148 0.239375 0.148 J 0.711 U
Diethylphthalate 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Dimethylphthalate 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Di-n-butylphthalate 1 / 12 0.439 : 0.711 0.116 - 0.116 0.233708 0.459 U 0.711 U
Di-n-octylphthalate 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Diphenylamine 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Fluoranthene 13 / 13 0.047 - 4.09 0.7804 0.0619 J 4.09 1.78 
Fluorene 7 / 13 0.0439 : 0.0531 0.0147 - 0.243 0.059935 0.0254 J 0.243 0.103 
Hexachlorobenzene 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Hexachlorobutadiene 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Hexachlorocyclopentadiene 1 / 12 0.439 : 0.711 0.307 - 0.307 0.252958 0.459 U 0.711 U
Hexachloroethane 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Indeno(1,2,3-cd)pyrene 13 / 13 0.0187 - 0.872 0.249431 0.129 J 0.872 0.508 
Isophorone 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
m+p-Methylphenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Naphthalene 4 / 13 0.0431 : 0.0576 0.0569 - 0.134 0.042527 0.0431 UJ 0.134 0.0669 J
Nitrobenzene 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
N-Nitrosodi-n-propylamine 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Pentachlorophenol 2 / 12 0.439 : 0.711 0.347 - 0.398 0.27075 0.459 U 0.711 U
Phenanthrene 13 / 13 0.0265 - 2.44 0.467815 0.0388 J 2.44 1.09 
Phenol 0 / 12 0.439 : 0.711 0.246167 0.459 U 0.711 U
Pyrene 13 / 13 0.0511 - 3.77 0.696038 0.0727 J 3.77 J 1.51 J
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene 0 / 12 0.0451 : 0.72 0.147908 0.23 U 0.711 U
Acenaphthylene 1 / 12 0.0451 : 0.72 0.184 - 0.184 0.133617 0.23 U 0.184 J
Anthracene 3 / 12 0.0898 : 0.72 0.0558 - 1.57 0.249688 0.0886 J 1.57 
Benzo(a)anthracene 11 / 12 0.045 : 0.045 0.0244 - 5.89 0.676533 0.558 5.89 
Benzo(a)pyrene 9 / 12 0.0185 : 0.045 0.0238 - 4.98 0.563508 0.496 4.98 
Benzo(b)fluoranthene 11 / 12 0.045 : 0.045 0.0364 - 5.9 0.69915 0.687  5.9 
Benzo(ghi)perylene 7 / 12 0.0185 : 0.045 0.0556 - 2.86 0.351967 0.327  2.86 
Benzo(k)fluoranthene 7 / 12 0.0248 : 0.382 0.0161 - 3.53 0.361117 0.339 U 3.53 
Chrysene 9 / 12 0.0185 : 0.045 0.0233 - 5.88 0.646083 0.512 5.88 
Dibenz(a,h)anthracene 1 / 12 0.00898 : 0.072 0.032 - 0.032 0.01804 0.0415 U 0.0711 U
Fluoranthene 12 / 12 0.0358 - 13.2 1.484142 1.1 13.2 
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SCRI04005000  
11/3/2005      

0-1 ft

SCRI04005000
DUP          

11/3/2005      
0-1 ft

SDRI04001000  
4/20/2005      

0-0.5 ft

SDRI04002000  
4/20/2005      

0-0.5 ft
Fluorene 2 / 12 0.0898 : 0.72 0.0324 - 1.77 0.266604 0.23 U 1.77 J
Indeno(1,2,3-cd)pyrene 5 / 12 0.00898 : 0.072 0.0244 - 3.13 0.327857 0.346 J 3.13 
Naphthalene 0 / 12 0.0451 : 0.72 0.147908 0.23 U 0.711 U
Phenanthrene 11 / 12 0.45 : 0.45 0.0256 - 9.91 1.081675 0.639 9.91 
Pyrene 12 / 12 0.0198 - 10.1 1.129383 0.824 10.1 
PCBs (mg/Kg)
Aroclor-1016 0 / 6 0.0437 : 71.1 6.092808 0.0437 U 71.1 U
Aroclor-1221 0 / 6 0.0437 : 71.1 6.092808 0.0437 U 71.1 U
Aroclor-1232 0 / 6 0.0437 : 71.1 6.092808 0.0437 U 71.1 U
Aroclor-1242 0 / 6 0.0437 : 71.1 6.092808 0.0437 U 71.1 U
Aroclor-1248 0 / 6 0.0437 : 71.1 6.092808 0.0437 U 71.1 U
Aroclor-1254 6 / 6 0.436 - 366 66.81933 0.436 366 
Aroclor-1260 1 / 6 0.451 : 71.1 0.0697 - 0.0697 6.100783 0.0697 71.1 U
Inorganics (mg/Kg)
Aluminum 13 / 13 5080 - 11500 7976.154 6820 6370 7590 
Antimony 1 / 13 0.33 : 0.94 2.7 - 2.7 0.487308 0.35 U 0.33 UJ 0.87 UJ
Arsenic 13 / 13 6.6 - 19.5 12.47692 10.3 J 6.6 J 14.8 J
Barium 13 / 13 19.5 - 158 42.78462 21.4 J 24.5 41.8 
Beryllium 13 / 13 0.71 - 2.9 1.601538 0.8 1 1.7 
Cadmium 12 / 13 0.095 : 0.095 0.086 - 0.48 0.237962 0.086 0.17 0.29 
Calcium 13 / 13 586 - 1920 1013.769 592 J 586 1260 
Chromium 13 / 13 11.7 - 23.7 16.33077 13.7 J 13.9 J 13.9 J
Cobalt 13 / 13 3.6 - 7.5 5.061538 4.3 4.3 6.1 
Copper 13 / 13 256 - 1040 529.0769 285 256 863 
Iron 13 / 13 5890 - 12000 9108.462 8250 9900 9290 
Lead 13 / 13 22.2 - 139 54.94615 27.9 J 42.9 52 
Magnesium 13 / 13 1810 - 3450 2713.077 2760 J 2600 2600 
Manganese 13 / 13 58.3 - 199 121.8769 176 J 89 110 
Mercury 13 / 13 0.023 - 0.22 0.085 0.029 0.097 0.19 
Molybdenum 13 / 13 0.51 - 4.4 1.183846 0.68 0.59 1 
Nickel 13 / 13 9.9 - 20 15.06154 12.6 J 19.9 J 15.9 J
Potassium 13 / 13 795 - 1680 1201.462 1030 J 1300 1630 
Selenium 10 / 13 0.236 : 0.275 0.27 - 0.91 0.533731 0.236 U 0.275 U 0.74 
Silver 13 / 13 0.18 - 0.92 0.542308 0.47 0.18 0.92 
Sodium 13 / 13 73.8 - 138 98.86154 73.8 128 138 
Thallium 12 / 13 0.089 : 0.089 0.07 - 0.15 0.101115 0.089 U 0.073 0.15 
Thorium 13 / 13 2.1 - 5.9 3.992308 4.1 J 2.6 3.5 
Titanium 13 / 13 131 - 532 397.5385 324 323 514 
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SCRI04005000  
11/3/2005      

0-1 ft

SCRI04005000
DUP          

11/3/2005      
0-1 ft

SDRI04001000  
4/20/2005      

0-0.5 ft

SDRI04002000  
4/20/2005      

0-0.5 ft
Tungsten 10 / 13 0.17 : 0.3 0.45 - 1.3 0.606923 0.51 0.45 0.97 
Uranium 13 / 13 6.9 - 129 31.34615 6.9 J 14.6 J 42.5 J
Vanadium 13 / 13 9 - 32.2 17.03846 11.8 32.2 J 20.6 J
Zinc 13 / 13 51.9 - 153 81.85385 61.6 94 86.7 
Zirconium 13 / 13 1.3 - 4.6 3.038462 1.7 J 2.7 J 4.5 J
CARBON 1 / 1 8780 - 8780 8780 8780 
Percent Moisture (%) 12 / 12 24 - 53.1 31.16667 27.4 53.1 
AVS/SEM (umole/g)
Cadmium 0 / 5 0.0011 : 0.0016 0.00063 0.0011 U
Copper 5 / 5 2.03 - 8.3 4.112 2.29 
Lead 5 / 5 0.0259 - 0.294 0.13166 0.0259 
Mercury 2 / 5 0.00001 : 0.00002 0.00006 - 0.00022 0.00006 0.00006 J
Nickel 5 / 5 0.0277 - 0.0773 0.04852 0.0277 J
Silver 2 / 5 0.0012 : 0.0016 0.0023 - 0.0036 0.00159 0.0023 J
Zinc 5 / 5 0.472 - 1.18 0.6842 0.487 
Acid Volatile Sulfides 5 / 5 0.0112 - 0.029 0.02074 0.0164 J
EPH (mg/Kg)
C11-C22 Aromatics 3 / 12 22 : 468 65.8 - 288 123.6083 222 U 468 U
C19-C36 Aliphatics 12 / 12 14.7 - 610 119.1917 48.2 J 112 J
C9-C18 Aliphatics 3 / 12 7.7 : 112 3.92 - 13 30.3125 78.4 U 112 U

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI04003000  
4/20/2005      

0-0.5 ft

SDRI04004000  
4/20/2005      

0-0.5 ft

SDRI04005000  
4/21/2005      

0-0.5 ft

SDRI04006000  
4/19/2005      

0-0.5 ft

SDRI04007000  
4/20/2005      

0-0.5 ft

SDRI04008000  
4/21/2005      

0-0.5 ft

SDRI04009000  
4/20/2005      

0-0.5 ft

SDRI04010000  
4/19/2005      

0-0.5 ft

SDRI04011000  
4/21/2005      

0-0.5 ft

0.00162 U 0.00126 U 0.00062 J 0.0162 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.001 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U

0.0239 U 0.0106 U 0.0062 U 0.0325 0.0239 0.0395 0.0043 U 0.0551 0.00557 U
0.00809 U 0.00632 U 0.00421 U 0.00504 U 0.00476 U 0.00599 U 0.00427 U 0.00771 U 0.00557 U
0.00809 U 0.00632 U 0.00421 U 0.00504 U 0.00476 U 0.00599 U 0.00427 U 0.00771 U 0.00557 U

0.0859 U 0.0422 U 0.0288 U 0.148 U 0.09 U 0.142 U 0.0135 U 0.195 U 0.0321 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U

0.0033 J 0.00632 U 0.00421 U 0.0016 J 0.0048 0.0067 0.0011 J 0.0106 0.006 
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.0011 J
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 UJ 0.000952 UJ 0.0012 UJ 0.000854 U 0.00154 UJ 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00809 U 0.00632 U 0.00421 U 0.00504 U 0.00476 U 0.00599 U 0.00427 U 0.00771 U 0.00557 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00043 J 0.0003 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate

SDRI04003000  
4/20/2005      

0-0.5 ft

SDRI04004000  
4/20/2005      

0-0.5 ft

SDRI04005000  
4/21/2005      

0-0.5 ft

SDRI04006000  
4/19/2005      

0-0.5 ft

SDRI04007000  
4/20/2005      

0-0.5 ft

SDRI04008000  
4/21/2005      

0-0.5 ft

SDRI04009000  
4/20/2005      

0-0.5 ft

SDRI04010000  
4/19/2005      

0-0.5 ft

SDRI04011000  
4/21/2005      

0-0.5 ft
0.00162 U 0.00126 U 0.000842 U 0.00081 J 0.000952 U 0.0012 U 0.000854 U 0.00048 J 0.0013 
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00032 J 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00809 U 0.00632 U 0.00421 U 0.00504 U 0.00476 U 0.00599 U 0.00427 U 0.00771 U 0.00557 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U
0.00324 U 0.00253 U 0.00168 U 0.00201 U 0.0019 U 0.0024 U 0.00171 U 0.00308 U 0.00223 U
0.00162 U 0.00126 U 0.000842 U 0.00101 U 0.000952 U 0.0012 U 0.000854 U 0.00154 U 0.00111 U

0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.885 U 1.06 U 0.898 U 0.913 U 0.927 U 0.959 U 0.899 UJ 1.15 U 0.877 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.0442 U 0.0531 U 0.0449 U 0.0457 U 0.0463 U 0.048 U 0.045 UJ 0.0576 U 0.0439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.0442 U 0.0531 U 0.0163 J 0.0457 U 0.0463 U 0.048 U 0.045 UJ 0.0576 U 0.0439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.0442 U 0.0531 U 0.0625 0.0457 U 0.0463 U 0.048 U 0.045 UJ 0.0466 J 0.0439 U
0.0442 U 0.0531 U 0.0449 U 0.0457 U 0.0463 U 0.048 U 0.045 UJ 0.0576 U 0.0439 U

0.014 J 0.0226 J 0.138 0.0183 J 0.0463 U 0.048 U 0.045 UJ 0.0932 0.0221 J
0.062 0.21 0.482 0.11 0.0636 0.0447 J 0.0299 J 0.463 0.119 

0.0432 J 0.226 0.396 0.114 0.0463 U 0.128 0.0165 J 0.509 0.202 
0.111 0.338 0.828 0.203 0.165 0.0884 0.0678 J 0.825 0.165 

0.0226 J 0.157 0.0659 0.0692 0.0742 0.048 U 0.045 UJ 0.287 0.0363 J
0.0306 J 0.148 0.0449 U 0.0884 0.0463 U 0.0339 J 0.045 UJ 0.0576 U 0.104 
0.885 U 1.06 U 0.462 J 0.913 U 0.515 J 0.499 J 0.899 UJ 0.646 J 0.461 J
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.442 UJ 0.531 UJ 0.449 U 0.457 UJ 0.463 U 0.138 J 0.45 UJ 0.598 0.149 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

SDRI04003000  
4/20/2005      

0-0.5 ft

SDRI04004000  
4/20/2005      

0-0.5 ft

SDRI04005000  
4/21/2005      

0-0.5 ft

SDRI04006000  
4/19/2005      

0-0.5 ft

SDRI04007000  
4/20/2005      

0-0.5 ft

SDRI04008000  
4/21/2005      

0-0.5 ft

SDRI04009000  
4/20/2005      

0-0.5 ft

SDRI04010000  
4/19/2005      

0-0.5 ft

SDRI04011000  
4/21/2005      

0-0.5 ft
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.106 J 0.457 U 0.463 U 0.48 U 0.45 UJ 0.0558 J 0.0199 J
0.0623 0.233 0.532 0.16 0.0857 0.0642 0.0231 J 0.563 0.133 

0.0442 U 0.0531 U 0.0449 U 0.0457 U 0.0463 U 0.048 U 0.045 UJ 0.0576 U 0.0439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.116 J 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.139 0.423 1.21 0.315 0.117 0.0913 0.047 J 1.08 0.256 
0.0442 U 0.0531 U 0.0664 0.0147 J 0.0463 U 0.048 U 0.045 UJ 0.0464 J 0.0439 U

0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.0263 J 0.146 0.295 0.0696 0.196 0.169 0.0187 J 0.398 0.194 
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U

0.0442 U 0.0531 U 0.0569 0.0457 U 0.0463 U 0.048 U 0.045 UJ 0.0576 U 0.0439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.442 U 0.531 U 0.347 J 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.0855 0.0964 0.811 0.201 0.0537 0.0367 J 0.0265 J 0.632 0.146 

0.442 U 0.531 U 0.449 U 0.457 U 0.463 U 0.48 U 0.45 UJ 0.576 U 0.439 U
0.126 J 0.406 J 0.967 J 0.25 J 0.102 J 0.0727 J 0.0511 J 1 J 0.252 J

0.221 U 0.265 U 0.0898 U 0.274 U 0.185 U 0.0959 U 0.45 U 0.72 U 0.263 U
0.221 U 0.265 U 0.0898 U 0.274 U 0.185 U 0.0959 U 0.45 U 0.72 U 0.263 U
0.221 U 0.265 U 0.0898 U 0.274 U 0.185 U 0.0959 U 0.45 U 0.72 U 0.263 U

0.0309 J 0.135 0.0726 0.189 J 0.0244 0.0271 J 0.045 U 0.76 0.0889 
0.0221 U 0.139 0.0613 0.147 0.0185 U 0.0238 J 0.045 U 0.562 0.0622 J

0.0364  0.205  0.0851  0.208  0.0582 J 0.0396  0.045 U 0.727  0.116 
0.0221 U 0.156 0.0556  0.144  0.0185 U 0.0281 U 0.045 U 0.427 J 0.0263 U

0.0179  0.082  0.0436 U 0.096  0.0248 U 0.0161  0.045 U 0.382 U 0.0442 
0.0221 U 0.116 0.063 0.163 0.0185 U 0.0233 0.045 U 0.63 0.0829 
0.0221 U 0.0265 U 0.00898 U 0.0274 U 0.0185 U 0.00959 U 0.045 U 0.072 U 0.0263 U

0.0689 0.227 0.166 0.451 0.0644 0.0476 0.0358  1.66 0.196 
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium

SDRI04003000  
4/20/2005      

0-0.5 ft

SDRI04004000  
4/20/2005      

0-0.5 ft

SDRI04005000  
4/21/2005      

0-0.5 ft

SDRI04006000  
4/19/2005      

0-0.5 ft

SDRI04007000  
4/20/2005      

0-0.5 ft

SDRI04008000  
4/21/2005      

0-0.5 ft

SDRI04009000  
4/20/2005      

0-0.5 ft

SDRI04010000  
4/19/2005      

0-0.5 ft

SDRI04011000  
4/21/2005      

0-0.5 ft
0.221 U 0.265 U 0.0898 U 0.274 U 0.185 U 0.0959 U 0.45 U 0.72 U 0.263 U
0.0244  0.132 J 0.00898 U 0.0274 U 0.0185 U 0.00959 U 0.045 U 0.072 U 0.0263 U

0.221 U 0.265 U 0.0898 U 0.274 U 0.185 U 0.0959 U 0.45 U 0.72 U 0.263 U
0.0428 J 0.0673 J 0.11 0.299 0.0374 J 0.0256 J 0.45 U 1.11 0.122 J

0.0501 0.231 0.125 0.321 0.0411 0.0326 0.0198  1.19 0.152 

0.463 U 0.48 U 0.576 U
0.463 U 0.48 U 0.576 U
0.463 U 0.48 U 0.576 U
0.463 U 0.48 U 0.576 U
0.463 U 0.48 U 0.576 U

6.94 5.96 5.28 
0.463 U 0.48 U 0.576 U

7490 11500 8610 8290 5360 8760 5080 9210 7810 
0.83 UJ 0.63 UJ 0.49 UJ 0.58 UJ 0.7 UJ 0.94 UJ 0.65 UJ 2.7 J 0.52 UJ

11.9 J 15.5 J 12.2 J 18.3 J 7.1 J 12.2 J 7.4 J 16.8 J 9.6 J
37.2 36.6 30 35 19.5 41.8 21.9 158 53.1 
0.78 1.7 2.2 2.9 2.3 2 0.71 1.7 0.93 
0.17 0.29 0.29 0.33 0.19 0.21 0.095 U 0.38 0.16 
822 1070 1430 1020 795 992 615 1920 887 

16.9 J 23.7 J 14.3 J 17.5 J 11.7 J 16.9 J 13.6 J 18.9 J 19.3 J
5.6 6.1 3.9 4.1 4.3 5.8 3.6 7.5 4.7 

344 594 569 1040 524 736 374 418 282 
8220 12000 8330 8170 6270 9990 5890 10600 10500 
22.2 59.5 77 139 67.5 55.3 26.7 49.9 28 

2580 3340 2620 2400 2030 3050 1810 3020 3450 
199 114 88.7 126 68.4 104 58.3 153 127 

0.046 0.11 0.083 0.087 0.049 0.036 0.023 0.22 0.045 
1.2 0.76 0.69 2 0.51 1.3 0.55 4.4 0.9 

14.8 J 20 J 12.8 J 14.8 J 9.9 J 15.3 J 11.3 J 16.8 J 12.7 J
1210 814 1090 1100 795 1680 1010 1320 1270 

0.5 0.91 0.27 0.89 0.39 0.62 0.266 U 0.78 0.67 
0.79 0.61 0.37 0.74 0.44 0.86 0.21 0.41 0.4 
76.9 77.9 83.5 91.6 98 107 96.7 132 83.6 

0.1 0.11 0.097 0.11 0.07 0.13 0.075 0.14 0.095 
5 4.9 3.4 3.2 2.1 4.4 3.8 4.3 5.9 

362 470 431 425 131 527 276 489 364 
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI04003000  
4/20/2005      

0-0.5 ft

SDRI04004000  
4/20/2005      

0-0.5 ft

SDRI04005000  
4/21/2005      

0-0.5 ft

SDRI04006000  
4/19/2005      

0-0.5 ft

SDRI04007000  
4/20/2005      

0-0.5 ft

SDRI04008000  
4/21/2005      

0-0.5 ft

SDRI04009000  
4/20/2005      

0-0.5 ft

SDRI04010000  
4/19/2005      

0-0.5 ft

SDRI04011000  
4/21/2005      

0-0.5 ft
0.9 0.6 0.66 0.78 0.3 U 0.25 U 0.17 U 1.3 0.45 

13.7 J 23.2 J 31.2 J 33.9 J 16.5 J 20.1 J 7.3 J 129 J 27.2 J
14.9 J 19.7 J 14.3 J 14.2 J 9.5 J 17.8 J 9 J 21.6 J 16.6 J

55.7 107 65.2 84.4 54.5 104 51.9 153 61.7 
2.5 J 3.4 J 4 J 4.6 J 2 J 2.2 J 1.3 J 3.5 J 2.5 J

24.6 37.2 25.8 27 28.1 30.5 25.9 42.1 24 

0.0012 U 0.0012 U 0.0016 U 0.0012 U
5.31 2.03 8.3 2.63 

0.0911 0.149 0.294 0.0983 
0.00001 UJ 0.00001 UJ 0.00002 UJ 0.00022 J

0.0773 J 0.0337 J 0.0601 J 0.0438 J
0.0036 J 0.0012 UJ 0.0016 UJ 0.0013 UJ

0.761 0.472 1.18 0.521 
0.029 J 0.0225 J 0.0246 J 0.0112 J

22 U 65.8 228 U 93 288 239 U 227 U 230 U 215 U
14.7 89.5 146 138 610 56.9 J 47.7 J 50.9 J 38 J

7.7 U 3.92 J 80.4 U 7.53 13 84.5 U 80.1 U 81.3 U 75.9 U
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI04012000  
4/21/2005      

0-0.5 ft

SDRI04012000
DUP          

4/21/2005      
0-0.5 ft

0.0049 
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ

0.0383 J
0.00676 UJ
0.00676 UJ

0.166 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00676 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ

0.00062 J
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00135 UJ
0.00676 UJ
0.00135 UJ
0.00135 UJ

0.00065 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate

SDRI04012000  
4/21/2005      

0-0.5 ft

SDRI04012000
DUP          

4/21/2005      
0-0.5 ft

0.00135 UJ
0.00135 UJ
0.00135 UJ

0.00094 J
0.00135 UJ
0.00676 UJ
0.00135 UJ

0.0027 UJ
0.00135 UJ

0.451 U
0.451 U

0.451 UJ
0.0972 J
0.451 UJ
0.451 UJ
0.902 UJ
0.451 U
0.451 U

0.0451 U
0.451 UJ

0.0744 
0.451 UJ
0.451 U
0.451 U
0.451 U

0.0401 J
0.0212 J

0.0473 
0.202 J

0.24 J
0.36 J
0.112 

0.0821 
0.567 J

0.451 U
0.451 U

0.182 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

SDRI04012000  
4/21/2005      

0-0.5 ft

SDRI04012000
DUP          

4/21/2005      
0-0.5 ft

0.451 U
0.0607 J

0.228 J
0.195 

0.451 U
0.451 U
0.451 U
0.451 U
0.451 U
0.451 U
0.535 J

0.14 
0.451 U
0.451 U

0.307 J
0.451 U

0.221 
0.451 U

0.451 UJ
0.0816 

0.451 U
0.451 U

0.398 J
0.424 J

0.451 UJ
0.469 J

0.0451 UJ
0.0451 UJ

0.0558 J
0.32 J

0.248 J
0.305 J
0.184 J

0.13 J
0.24 J

0.032 J
0.593 J
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium

SDRI04012000  
4/21/2005      

0-0.5 ft

SDRI04012000
DUP          

4/21/2005      
0-0.5 ft

0.0324 J
0.198 J

0.0451 UJ
0.392 J
0.466 J

0.451 U
0.451 U
0.451 U
0.451 U
0.451 U

16.3 
0.451 U

10800 
0.38 UJ

19.5 J
35.4 

2.1 
0.48 

1190 
18 J
5.5 

593 
11000 

66.4 
3010 

171 
0.09 

0.81 
19 J

1370 
0.78 

0.65 
98.2 

0.12 
4.7 

532 
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Summary of Analytical Results - Cooling Pond Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Tungsten
Uranium
Vanadium
Zinc
Zirconium
CARBON
Percent Moisture (%)
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI04012000  
4/21/2005      

0-0.5 ft

SDRI04012000
DUP          

4/21/2005      
0-0.5 ft

0.91 
41.4 J
19.3 J

84.4 
4.6 J

28.3 

222 U
78.4 J

78.3 U
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI10001000  
10/18/2004     

0-0.5 ft

SDRI10002000  
10/18/2004     

0-0.5 ft

SDRI10003000  
10/18/2004     

0-0.5 ft

SDRI10004000  
10/18/2004     

0-0.5 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,1,2,2-Tetrachloroethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 U 0.0022 U
1,1,2-Trichloroethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,1-Dichloroethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,1-Dichloroethene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,2,4-Trimethylbenzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 U 0.0022 U
1,2-Dibromoethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,2-Dichlorobenzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 UJ 0.0022 UJ
1,2-Dichloroethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,2-Dichloropropane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
1,3,5-Trimethylbenzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 U 0.0022 U
1,3-Dichlorobenzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 U 0.0022 U
1,4-Dichlorobenzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 UJ 0.0022 UJ
2-Butanone 4 / 6 0.00745 : 0.011 0.0118 - 0.0811 0.032738 0.00745 U 0.0118 0.011 U
2-Hexanone 0 / 3 0.00745 : 0.0126 0.005175 0.00745 U 0.0126 UJ 0.011 U
4-Methyl-2-pentanone 0 / 3 0.00745 : 0.0126 0.005175 0.00745 U 0.0126 U 0.011 U
Acetone 12 / 12 0.0301 - 0.387 0.236883 0.0435 0.242 0.0301 0.197 J
Benzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Bromodichloromethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Bromoform 0 / 3 0.00149 : 0.00253 0.001037 0.00149 UJ 0.00253 U 0.0022 U
Bromomethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Carbon disulfide 0 / 3 0.00745 : 0.0126 0.005175 0.00745 U 0.0126 UJ 0.011 UJ
Carbon tetrachloride 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Chlorobenzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Chlorodibromomethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Chloroethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Chloroform 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Chloromethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Cis-1,2-Dichloroethene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
cis-1,3-Dichloropropene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 UJ 0.0022 U
Dichlorodifluoromethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 UJ 0.0022 UJ
Ethyl benzene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Methyl Tertbutyl Ether 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Methylene chloride 0 / 3 0.00745 : 0.0126 0.005175 0.00745 U 0.0126 U 0.011 U
o-Xylene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Styrene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 UJ 0.0022 U
Tetrachloroethene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Toluene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI10001000  
10/18/2004     

0-0.5 ft

SDRI10002000  
10/18/2004     

0-0.5 ft

SDRI10003000  
10/18/2004     

0-0.5 ft

SDRI10004000  
10/18/2004     

0-0.5 ft
trans-1,2-Dichloroethene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
trans-1,3-Dichloropropene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Trichloroethene 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Trichlorofluoromethane 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Vinyl acetate 0 / 2 0.00745 : 0.011 0.004613 0.00745 U R 0.011 U
Vinyl chloride 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Xylene, m/p 0 / 3 0.00298 : 0.00505 0.00207 0.00298 U 0.00505 U 0.00439 U
Xylenes, Total 0 / 3 0.00149 : 0.00253 0.001037 0.00149 U 0.00253 U 0.0022 U
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
1,4-Dioxane 1 / 12 0.447 : 7.79 0.311 - 0.311 0.839542 0.447 U 7.79 U 1.42 U
2,4,5-Trichlorophenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2,4,6-Trichlorophenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2,4-Dichlorophenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2,4-Dimethylphenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2,4-Dinitrophenol 0 / 12 0.894 : 15.6 1.721417 0.894 U 15.6 U 2.84 U
2,4-Dinitrotoluene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2,6-Dinitrotoluene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2-Chloronaphthalene 0 / 12 0.0447 : 0.779 0.086029 0.0447 U 0.779 U 0.142 U
2-Chlorophenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2-Methylnaphthalene 1 / 12 0.0447 : 0.779 0.205 - 0.205 0.097571 0.0447 U 0.779 U 0.142 U
2-Methylphenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
2-Nitroaniline 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
3,3`-Dichlorobenzidine 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
4-Chloroaniline 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
4-Methylphenol 0 / 3 0.447 : 7.79 1.6095 0.447 U 7.79 U 1.42 U
Acenaphthene 0 / 12 0.0447 : 0.779 0.086029 0.0447 U 0.779 U 0.142 U
Acenaphthylene 3 / 12 0.0447 : 0.161 0.044 - 3.13 0.354279 0.0447 U 3.13 0.572 
Anthracene 0 / 12 0.0447 : 0.779 0.086029 0.0447 U 0.779 U 0.142 U
Benzo(a)anthracene 7 / 12 0.101 : 0.779 0.076 - 0.182 0.120333 0.113 0.779 U 0.142 U
Benzo(a)pyrene 5 / 12 0.109 : 0.161 0.128 - 4.58 0.561917 0.128 4.58 0.908 
Benzo(b)fluoranthene 6 / 12 0.109 : 0.161 0.189 - 1.11 0.308792 0.189 1.11 0.441 
Benzo(ghi)perylene 2 / 12 0.101 : 0.779 0.0847 - 0.534 0.131058 0.0847 0.779 U 0.142 U
Benzo(k)fluoranthene 2 / 12 0.101 : 0.161 0.0906 - 0.577 0.107342 0.0906 0.577 J 0.142 U
Benzoic Acid 3 / 12 2.18 : 15.6 0.0515 - 4.05 1.997625 0.0515 J 15.6 U 2.84 U
Bis(2-Chloroethyl)ether 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Bis(2-Chloroisopropyl)ether 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Bis(2-Ethylhexyl)phthalate 7 / 12 0.223 : 7.79 0.429 - 0.629 0.787625 0.223 U 7.79 U 1.42 U
Butylbenzylphthalate 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI10001000  
10/18/2004     

0-0.5 ft

SDRI10002000  
10/18/2004     

0-0.5 ft

SDRI10003000  
10/18/2004     

0-0.5 ft

SDRI10004000  
10/18/2004     

0-0.5 ft
Carbazole 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Chrysene 12 / 12 0.053 - 0.902 0.226917 0.161 0.902 0.336 
Dibenz(a,h)anthracene 0 / 12 0.0447 : 0.779 0.086029 0.0447 U 0.779 U 0.142 U
Dibenzofuran 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Diethylphthalate 3 / 12 0.447 : 7.79 0.245 - 0.416 0.787458 0.447 U 7.79 U 1.42 U
Dimethylphthalate 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Di-n-butylphthalate 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Di-n-octylphthalate 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Diphenylamine 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Fluoranthene 12 / 12 0.069 - 1.3 0.313917 0.235 1.3 0.453 
Fluorene 2 / 12 0.101 : 0.779 0.0094 - 0.0206 0.08075 0.0094 J 0.779 U 0.0206 J
Hexachlorobenzene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Hexachlorobutadiene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Hexachlorocyclopentadiene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Hexachloroethane 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Indeno(1,2,3-cd)pyrene 1 / 12 0.101 : 0.779 0.0694 - 0.0694 0.08995 0.0694 0.779 U 0.142 U
Isophorone 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
m+p-Methylphenol 0 / 9 1.01 : 1.61 0.610556
Naphthalene 1 / 12 0.0447 : 0.779 0.085 - 0.085 0.087571 0.0447 U 0.779 U 0.142 U
Nitrobenzene 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
N-Nitrosodi-n-propylamine 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Pentachlorophenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Phenanthrene 12 / 12 0.051 - 0.885 0.218333 0.134 0.885 0.339 
Phenol 0 / 12 0.447 : 7.79 0.860292 0.447 U 7.79 U 1.42 U
Pyrene 11 / 12 0.133 : 0.133 0.065 - 1.58 0.386458 0.261 1.58 0.578 
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene 0 / 4 0.0354 : 0.39 0.0851 0.0894 U 0.39 U 0.0354 U
Acenaphthylene 0 / 4 0.0354 : 0.749 0.157975 0.0894 U 0.39 U 0.0354 U
Anthracene 1 / 4 0.0894 : 0.39 0.0145 - 0.0145 0.0843 0.0894 U 0.39 U 0.0145 J
Benzo(a)anthracene 3 / 4 0.036 : 0.036 0.113 - 0.47 0.18675 0.113 0.47 0.146 
Benzo(a)pyrene 3 / 4 0.0274 : 0.0274 0.0786 - 0.353 0.137825 0.0786 0.353 0.106 
Benzo(b)fluoranthene 3 / 4 0.0166 : 0.0166 0.14 - 0.534 0.209325 0.14 0.534 0.155 
Benzo(ghi)perylene 1 / 4 0.00354 : 0.039 0.0574 - 0.0574 0.020785 0.00894 U 0.039 U 0.00354 U
Benzo(k)fluoranthene 1 / 4 0.00177 : 0.0083 0.232 - 0.232 0.059818 0.00447 U 0.232 0.00177 U
Chrysene 4 / 4 0.0489 - 0.381 0.15625 0.0901 0.381 0.105 
Dibenz(a,h)anthracene 0 / 4 0.00354 : 0.039 0.00851 0.00894 U 0.039 U 0.00354 U
Fluoranthene 4 / 4 0.0669 - 0.735 0.301225 0.181 0.735 0.222 
Fluorene 0 / 4 0.0354 : 0.39 0.0851 0.0894 U 0.39 U 0.0354 U
Indeno(1,2,3-cd)pyrene 0 / 4 0.00354 : 0.039 0.00851 0.00894 U 0.039 U 0.00354 U
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI10001000  
10/18/2004     

0-0.5 ft

SDRI10002000  
10/18/2004     

0-0.5 ft

SDRI10003000  
10/18/2004     

0-0.5 ft

SDRI10004000  
10/18/2004     

0-0.5 ft
Naphthalene 0 / 4 0.0354 : 0.39 0.0851 0.0894 U 0.39 U 0.0354 U
Phenanthrene 3 / 4 0.166 : 0.166 0.127 - 0.546 0.23125 0.127 0.546 0.169 
Pyrene 4 / 4 0.117 - 0.844 0.35525 0.211 0.844 0.249 
PCBs (mg/Kg)
Aroclor-1016 0 / 9 0.0101 : 0.0161 0.006106
Aroclor-1221 0 / 9 0.0101 : 0.0161 0.006106
Aroclor-1232 0 / 9 0.0101 : 0.0161 0.006106
Aroclor-1242 0 / 9 0.0101 : 0.0161 0.006106
Aroclor-1248 0 / 9 0.0101 : 0.0161 0.006106
Aroclor-1254 6 / 9 0.0112 : 0.0161 0.0076 - 0.0921 0.024622
Aroclor-1260 5 / 9 0.0101 : 0.0161 0.02 - 0.0977 0.02685
Inorganics (mg/Kg)
Aluminum 12 / 12 1830 - 7760 4104.167 7390 7760 3290 
Antimony 7 / 12 0.1 : 0.38 0.23 - 1.2 0.45 0.2 U 0.38 J 0.23 J
Arsenic 12 / 12 0.29 - 3.3 2.040833 3.3 2 J 1.8 J
Barium 12 / 12 27 - 143 72.19167 27 51.8 J 38.3 J
Beryllium 12 / 12 0.18 - 0.6 0.305 0.35 0.6 0.22 
Cadmium 12 / 12 0.15 - 0.72 0.439167 0.26 0.61 0.54 
Calcium 12 / 12 886 - 15900 8516.333 886 2090 J 2010 J
Chromium 12 / 12 4.9 - 13.3 7.316667 11 13.3 6.4 
Cobalt 12 / 12 0.37 - 2.1 1.330833 2 1.3 0.88 
Copper 12 / 12 9.9 - 25.5 17.9 14.1 20.8 16.6 
Iron 12 / 12 933 - 5260 3361.917 5260 4280 3470 
Lead 12 / 12 12.3 - 132 55.23333 62.1 132 J 72.3 J
Magnesium 12 / 12 305 - 1460 929.8333 1460 932 427 
Manganese 12 / 12 28.1 - 109 62.825 60.7 85.9 J 56.6 J
Mercury 11 / 12 0.00213 : 0.00213 0.021 - 0.2 0.063564 0.0674 0.2 J 0.0353 J
Molybdenum 12 / 12 0.35 - 3.4 1.656833 0.65 1.14 0.912 
Nickel 12 / 12 2.3 - 8.8 5.891667 7.2 8.5 5.3 
Potassium 12 / 12 179 - 679 359.5833 679 582 J 452 J
Selenium 11 / 12 0.48 : 0.48 0.76 - 2.1 1.470833 0.48 U 2.1 J 1.7 J
Silver 12 / 12 0.045 - 0.14 0.089083 0.045 0.078 0.063 
Sodium 12 / 12 83.4 - 283 177.1083 83.4 119 94.9 
Thallium 10 / 12 0.038 : 0.045 0.054 - 0.17 0.089292 0.12 0.17 0.13 
Thorium 12 / 12 0.085 - 3.33 1.075417 3.33 1.92 3.28 
Titanium 12 / 12 75.2 - 315 153.6667 315 283 134 
Tungsten 11 / 12 0.666 : 0.666 0.12 - 1.16 0.544417 0.666 U 1.16 J 1.06 J
Uranium 10 / 10 1.3 - 5 2.98 3.3 3.8 2.6 
Vanadium 12 / 12 4.3 - 21.9 13.41667 14.8 17.8 9.8 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SD-DataSummaries.xls, NE Wetland Page 4 of 20



Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI10001000  
10/18/2004     

0-0.5 ft

SDRI10002000  
10/18/2004     

0-0.5 ft

SDRI10003000  
10/18/2004     

0-0.5 ft

SDRI10004000  
10/18/2004     

0-0.5 ft
Zinc 12 / 12 14.4 - 101 50.13333 58.2 101 J 63.8 J
Zirconium 8 / 12 0.3 : 0.95 0.26 - 0.56 0.336667 0.428 0.404 UJ 0.51 UJ
CARBON 9 / 9 83600 - 442000 322400
Percent Moisture (%) 12 / 12 33.34843 - 91.1 73.8629 33.3484341 57.4234565 52.9829545 
EPH (mg/Kg)
C11-C22 Aromatics 10 / 12 16.6 : 25 38.2 - 197 90.44167 25 U 38.2 J 16.6 UJ
C19-C36 Aliphatics 12 / 12 10.5 - 48 21.975 12.5 24 J 11.3 J
C9-C18 Aliphatics 1 / 12 6.08 : 14 2.45 - 2.45 4.074167 8.83 U 14 UJ 12.1 UJ

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

SDRI10004000R 
5/4/2005        
0-0.5 ft

SDRI10005000  
10/18/2004     

0-0.5 ft

SDRI10005000R 
5/4/2005        
0-0.5 ft

SDRI10006000  
10/18/2004     

0-0.5 ft

SDRI10006000R 
5/4/2005        

0-0.5

SDRI10007000  
10/18/2004     

0-0.5 ft

SDRI10007000R 
5/4/2005        
0-0.5 ft

SDRI10008000  
10/14/2004     

0-0.5 ft

0.0811 J

0.387 J 0.265 J 0.379 J 0.044 J
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate

SDRI10004000R 
5/4/2005        
0-0.5 ft

SDRI10005000  
10/18/2004     

0-0.5 ft

SDRI10005000R 
5/4/2005        
0-0.5 ft

SDRI10006000  
10/18/2004     

0-0.5 ft

SDRI10006000R 
5/4/2005        

0-0.5

SDRI10007000  
10/18/2004     

0-0.5 ft

SDRI10007000R 
5/4/2005        
0-0.5 ft

SDRI10008000  
10/14/2004     

0-0.5 ft

1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
2.18 UJ 2.42 UJ 2.66 UJ 3.22 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ

0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ

0.109 UJ 0.121 UJ 0.205 J 0.161 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ

0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
0.109 UJ 0.121 UJ 0.044 J 0.161 UJ
0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ

0.112 J 0.182 J 0.099 J 0.098 J
0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
0.109 UJ 0.647 J 0.133 UJ 0.161 UJ
0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
2.18 UJ 2.42 UJ 2.66 UJ 4.05 J
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
0.442 J 0.508 J 0.606 J 0.629 J
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene

SDRI10004000R 
5/4/2005        
0-0.5 ft

SDRI10005000  
10/18/2004     

0-0.5 ft

SDRI10005000R 
5/4/2005        
0-0.5 ft

SDRI10006000  
10/18/2004     

0-0.5 ft

SDRI10006000R 
5/4/2005        

0-0.5

SDRI10007000  
10/18/2004     

0-0.5 ft

SDRI10007000R 
5/4/2005        
0-0.5 ft

SDRI10008000  
10/14/2004     

0-0.5 ft
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
0.145 J 0.287 J 0.094 J 0.089 J

0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 0.325 J 0.416 J 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
0.189 J 0.336 J 0.172 J 0.133 J

0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ

0.109 UJ 0.121 UJ 0.133 UJ 0.161 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ

0.109 UJ 0.121 UJ 0.085 J 0.161 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
0.118 J 0.221 J 0.132 J 0.104 J
1.09 UJ 1.21 UJ 1.33 UJ 1.61 UJ
0.295 J 0.564 J 0.133 UJ 0.078 J
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium

SDRI10004000R 
5/4/2005        
0-0.5 ft

SDRI10005000  
10/18/2004     

0-0.5 ft

SDRI10005000R 
5/4/2005        
0-0.5 ft

SDRI10006000  
10/18/2004     

0-0.5 ft

SDRI10006000R 
5/4/2005        

0-0.5

SDRI10007000  
10/18/2004     

0-0.5 ft

SDRI10007000R 
5/4/2005        
0-0.5 ft

SDRI10008000  
10/14/2004     

0-0.5 ft

0.0109 U 0.0121 U 0.0133 UJ 0.0161 U
0.0109 U 0.0121 U 0.0133 UJ 0.0161 U
0.0109 U 0.0121 U 0.0133 UJ 0.0161 U
0.0109 U 0.0121 U 0.0133 UJ 0.0161 U
0.0109 U 0.0121 U 0.0133 UJ 0.0161 U

0.0369 0.0159 0.0247 J 0.0161 U
0.0471 J 0.02 0.0276 J 0.0161 U

2990 J 2260 J 2780 J 3090 J
0.38 UJ 0.69 J 1.2 J 0.37 UJ

1.8 2.5 3 1.9 
47 J 67.6 J 79.5 J 143 J
0.3 J 0.18 J 0.28 J 0.3 J
0.37 0.52 0.64 0.42 

8630 J 14200 J 15100 J 10500 J
6.2 J 6.2 J 7 J 6 J

1.3 1.7 1.7 1.2 
18.5 15.9 19.7 24.3 

2260 J 3380 J 3620 J 3880 J
32.3 J 63.4 J 80.5 J 25.5 J
691 J 1060 J 1250 J 882 J
58.1 J 79.7 J 53.7 J 64.4 J
0.055 0.025 0.00213 U 0.15 

1.7 2.8 2.6 1.4 
5.3 J 6.5 J 6.9 J 5.2 J

364 J 302 J 242 J 179 J
1.8 1.3 1.8 1.9 

0.09  0.097  0.14  0.11  
188 J 213 J 221 J 283 J

0.066 J 0.073 J 0.089 J 0.045 UJ
0.82 J 0.21 J 0.18 J 0.32 J

102 108 125 98.8 
0.32  0.8  0.9  0.24  
2.1 J 4.9 J 5 J 1.3 J

13.9 J 16.4 J 21.9 J 9.1 J
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zinc
Zirconium
CARBON
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SDRI10004000R 
5/4/2005        
0-0.5 ft

SDRI10005000  
10/18/2004     

0-0.5 ft

SDRI10005000R 
5/4/2005        
0-0.5 ft

SDRI10006000  
10/18/2004     

0-0.5 ft

SDRI10006000R 
5/4/2005        

0-0.5

SDRI10007000  
10/18/2004     

0-0.5 ft

SDRI10007000R 
5/4/2005        
0-0.5 ft

SDRI10008000  
10/14/2004     

0-0.5 ft
34.7 J 52.3 J 56.5 J 37 J
0.56 J 0.4 J 0.38 J 0.26 J

223000 394000 400000 441000 
81.2 91.1 87.9 90.2 

67.6 J 153 J 197 104 J
10.5 J 24.6 J 48 26.9 J

6.54 UJ 7.26 UJ 2.45 J 9.65 UJ
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

SDRI10008000R 
5/4/2005        
0-0.5 ft

SDRI10009000  
10/18/2004     

0-0.5 ft

SDRI10009000R 
5/4/2005        
0-0.5 ft

SDRI10010000  
10/18/2004     

0-0.5 ft

SDRI10010000R 
5/4/2005        
0-0.5 ft

SDRI10011000  
10/18/2004     

0-0.5 ft

SDRI10011000R 
5/4/2005        
0-0.5 ft

SDRI10012000  
10/18/2004     

0-0.5 ft

0.0302 J 0.0641 J

0.382 J 0.372 J 0.298 J 0.203 
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate

SDRI10008000R 
5/4/2005        
0-0.5 ft

SDRI10009000  
10/18/2004     

0-0.5 ft

SDRI10009000R 
5/4/2005        
0-0.5 ft

SDRI10010000  
10/18/2004     

0-0.5 ft

SDRI10010000R 
5/4/2005        
0-0.5 ft

SDRI10011000  
10/18/2004     

0-0.5 ft

SDRI10011000R 
5/4/2005        
0-0.5 ft

SDRI10012000  
10/18/2004     

0-0.5 ft

1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 0.311 J 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
2.21 UJ 2.24 UJ 2.66 UJ 2.03 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 UJ 1.33 UJ 1.01 UJ

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
0.111 UJ 0.112 U 0.133 UJ 0.101 UJ

0.138 J 0.112 U 0.076 J 0.101 UJ
0.111 UJ 0.112 U 0.133 UJ 0.277 J
0.111 UJ 0.112 U 0.133 UJ 0.318 J
0.111 UJ 0.534 0.133 UJ 0.101 UJ
0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
2.21 UJ 2.24 UJ 2.66 UJ 2.16 J
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
0.454 J 1.12 U 0.517 J 0.429 J
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene

SDRI10008000R 
5/4/2005        
0-0.5 ft

SDRI10009000  
10/18/2004     

0-0.5 ft

SDRI10009000R 
5/4/2005        
0-0.5 ft

SDRI10010000  
10/18/2004     

0-0.5 ft

SDRI10010000R 
5/4/2005        
0-0.5 ft

SDRI10011000  
10/18/2004     

0-0.5 ft

SDRI10011000R 
5/4/2005        
0-0.5 ft

SDRI10012000  
10/18/2004     

0-0.5 ft
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
0.173 J 0.053 J 0.126 J 0.125 J

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
0.231 J 0.069 J 0.138 J 0.149 J

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 UJ 1.33 UJ 1.01 UJ
1.11 UJ 1.12 UJ 1.33 UJ 1.01 UJ

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ

0.111 UJ 0.112 U 0.133 UJ 0.101 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
0.198 J 0.051 J 0.117 J 0.099 J
1.11 UJ 1.12 U 1.33 UJ 1.01 UJ
0.212 J 0.065 J 0.209 J 0.221 J

0.166 U
0.749 U
0.166 U
0.036 U

0.0274 U
0.0166 U
0.0574 J
0.0083 U

0.0489 
0.0166 U

0.0669 
0.166 U

0.0166 U
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium

SDRI10008000R 
5/4/2005        
0-0.5 ft

SDRI10009000  
10/18/2004     

0-0.5 ft

SDRI10009000R 
5/4/2005        
0-0.5 ft

SDRI10010000  
10/18/2004     

0-0.5 ft

SDRI10010000R 
5/4/2005        
0-0.5 ft

SDRI10011000  
10/18/2004     

0-0.5 ft

SDRI10011000R 
5/4/2005        
0-0.5 ft

SDRI10012000  
10/18/2004     

0-0.5 ft
0.166 U
0.166 U
0.117 J

0.0111 U 0.0112 U 0.0133 U 0.0101 U
0.0111 U 0.0112 U 0.0133 U 0.0101 U
0.0111 U 0.0112 U 0.0133 U 0.0101 U
0.0111 U 0.0112 U 0.0133 U 0.0101 U
0.0111 U 0.0112 U 0.0133 U 0.0101 U
0.0241 J 0.0112 U 0.0133 U 0.0076 J
0.0239 J 0.0112 U 0.0133 U 0.0101 U

2520 J 5500 1830 J 3470 J
0.69 J 0.1 UJ 0.49 J 0.19 UJ

1.8 0.29  1.9 1.1 
130 J 74.2 62.5 J 71.6 J
0.2 J 0.32 0.19 J 0.31 J
0.43 0.15 0.29 0.32 

13100 J 2390 J 15900 J 2590 J
6.6 J 6.1 4.9 J 5.1 J

1.3 0.37 1.4 0.72 
18.9 9.9 13.1 17.5 

3060 J 933  2820 J 2360 J
58.6 J 12.3 32.5 J 27.5 J

1220 J 351 1140 J 305 J
87 J 28.1 J 38.5 J 32.2 J

0.025 0.043 J 0.021 0.085 
3.4 0.35 2 0.53 

5.6 J 2.3  4.7 J 4.4 J
264 J 325 J 190 J 323 J

1.6 0.85 1.6 0.76  
0.11  0.063 0.084  0.059  

217 J 196 J 161 J 178 J
0.054 J 0.085  0.038 UJ 0.073 J
0.085 J 0.94 J 0.19 J 1.2 J

104 180 J 75.2 108 
0.49  0.12 0.33  0.16  
2.5 J 2.2 J 2.1 J

14.2 J 4.3 J 11.2 J 7.9 J
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zinc
Zirconium
CARBON
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SDRI10008000R 
5/4/2005        
0-0.5 ft

SDRI10009000  
10/18/2004     

0-0.5 ft

SDRI10009000R 
5/4/2005        
0-0.5 ft

SDRI10010000  
10/18/2004     

0-0.5 ft

SDRI10010000R 
5/4/2005        
0-0.5 ft

SDRI10011000  
10/18/2004     

0-0.5 ft

SDRI10011000R 
5/4/2005        
0-0.5 ft

SDRI10012000  
10/18/2004     

0-0.5 ft
65.6 J 14.4  24.7 J 22.5 J
0.36 J 0.3 UJ 0.28 J 0.29 J

424000 139000 442000 83600 
87.8 69.9 89.3 60 

99.5 J 61 144 J 48.2 
25.9 J 14 31.3 J 17.2 

6.64 UJ 6.72 U 7.99 UJ 6.08 U
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

SDRI10012000R 
5/4/2005        
0-0.5 ft
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate

SDRI10012000R 
5/4/2005        
0-0.5 ft

1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ
2.36 UJ
1.18 UJ
1.18 UJ

0.118 UJ
1.18 UJ

0.118 UJ
1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ

0.118 UJ
0.118 UJ
0.118 UJ
0.118 UJ

0.41 J
0.621 J

0.118 UJ
0.118 UJ

2.61 UJ
1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene

SDRI10012000R 
5/4/2005        
0-0.5 ft

1.18 UJ
0.232 J

0.118 UJ
1.18 UJ
0.245 J
1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ
0.362 J

0.118 UJ
1.18 UJ
1.18 UJ
1.18 UJ
1.18 UJ

0.118 UJ
1.18 UJ
1.18 UJ

0.118 UJ
1.18 UJ
1.18 UJ
1.18 UJ
0.222 J
1.18 UJ
0.508 J
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Naphthalene
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium

SDRI10012000R 
5/4/2005        
0-0.5 ft

0.0118 U
0.0118 U
0.0118 U
0.0118 U
0.0118 U

0.0921 
0.0977 J

6370 
1.1 J

3.1 
73.8 
0.41 
0.72 

14800 J
9 

2.1 
25.5 

5020 
63.8 

1440 
109 J

0.055 J
2.4 
8.8 

413 J
2 

0.13 
171 J
0.17 

0.43 J
211 J
0.62 

19.7 J
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Summary of Analytical Results - NE Wetland Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zinc
Zirconium
CARBON
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SDRI10012000R 
5/4/2005        
0-0.5 ft

70.9 
0.95 UJ
355000 

85.2 

152 J
17.5 J

7.07 UJ
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI18001000  
11/18/2004     

0-0 ft

SDRI18002000  
11/18/2004     

0-0 ft

SDRI18003000  
11/18/2004     

0-0.5 ft

SDRI18004000  
11/18/2004     

0-0 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,1,2,2-Tetrachloroethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,1,2-Trichloroethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,1-Dichloroethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,1-Dichloroethene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,2,4-Trimethylbenzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,2-Dibromoethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,2-Dichlorobenzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,2-Dichloroethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,2-Dichloropropane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,3,5-Trimethylbenzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,3-Dichlorobenzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
1,4-Dichlorobenzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
2-Butanone 0 / 3 0.00469 : 0.0302 0.007205 R 0.00469 U 0.00834 UJ
2-Hexanone 0 / 3 0.00469 : 0.0302 0.007205 R 0.00469 U 0.00834 U
4-Methyl-2-pentanone 0 / 3 0.00469 : 0.0302 0.007205 R 0.00469 UJ 0.00834 U
Acetone 0 / 3 0.00469 : 0.0302 0.007205 R 0.00469 U 0.00834 U
Benzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Bromodichloromethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Bromoform 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Bromomethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Carbon disulfide 0 / 3 0.00469 : 0.0302 0.007205 R 0.00469 UJ 0.00834 U
Carbon tetrachloride 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Chlorobenzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Chlorodibromomethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Chloroethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Chloroform 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Chloromethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Cis-1,2-Dichloroethene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
cis-1,3-Dichloropropene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Dichlorodifluoromethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Ethyl benzene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Methyl Tertbutyl Ether 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Methylene chloride 0 / 3 0.00469 : 0.0302 0.007205 R 0.00469 U 0.00834 U
o-Xylene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Styrene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Tetrachloroethene 5 / 6 0.00603 : 0.00603 0.0012 - 0.0065 0.003653 R 0.0012 J 0.0031 
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI18001000  
11/18/2004     

0-0 ft

SDRI18002000  
11/18/2004     

0-0 ft

SDRI18003000  
11/18/2004     

0-0.5 ft

SDRI18004000  
11/18/2004     

0-0 ft
Toluene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
trans-1,2-Dichloroethene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
trans-1,3-Dichloropropene 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Trichloroethene 2 / 4 0.000938 : 0.00167 0.0044 - 0.0044 0.002526 R 0.000938 U 0.00167 U
Trichlorofluoromethane 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Vinyl acetate 0 / 2 0.00469 : 0.00834 0.003258 R 0.00469 U 0.00834 U
Vinyl chloride 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Xylene, m/p 0 / 3 0.00188 : 0.0121 0.002887 R 0.00188 U 0.00334 U
Xylenes, Total 0 / 3 0.000938 : 0.00603 0.00144 R 0.000938 U 0.00167 U
Inorganics (mg/Kg)
Aluminum 22 / 22 4810 - 21800 12440.45 13000 J 4810 6020 14800 
Antimony 0 / 10 0.0306 : 0.61 0.15332 R 0.0306 U 0.2 U
Arsenic 22 / 22 2 - 18.4 7.277273 9.7 J 2.9 2.9 
Barium 22 / 22 19.7 - 88.5 60.83182 72.3 J 19.7 25.3 
Beryllium 22 / 22 0.27 - 1.4 0.781818 0.81 J 0.27 0.34 
Cadmium 22 / 22 0.1 - 2 0.995909 2 J 0.1 0.39 
Calcium 22 / 22 1690 - 10100 6147.273 8780 J 1690 2350 5560 
Chromium 22 / 22 17.8 - 1400 369.25 242 J 17.8 39.5 1210 
Cobalt 22 / 22 2.5 - 19.7 7.418182 19.7 J 2.5 3.5 
Copper 22 / 22 2.3 - 253 81.35455 77.7 J 9.6 20.3 165 
Iron 22 / 22 3830 - 20600 8655.455 12200 J 6680 6610 
Lead 22 / 22 10.2 - 389 155.3818 195 J 16.5 56.1 
Magnesium 22 / 22 1450 - 6110 2469.091 3070 J 1510 2220 
Manganese 22 / 22 54.1 - 492 156.6182 492 J 77.2 65.5 
Mercury 21 / 22 0.019 : 0.019 0.035 - 5.2 1.118068 0.6 J 0.035 0.083 2 
Molybdenum 22 / 22 0.3 - 5.8 2.441364 3.1 J 0.3 0.58 
Nickel 22 / 22 8.2 - 31.1 17.19545 25.4 J 8.2 10.8 
Potassium 22 / 22 434 - 1950 740.9091 697 J 732 560 
Selenium 15 / 18 1.1 : 4.2 0.62 - 6.1 2.515 R 1.1 U 1.4 U
Silver 22 / 22 0.053 - 1.5 0.529273 0.62 J 0.053 0.1 1.3 
Sodium 22 / 22 169 - 589 379.6818 555 J 169 218 
Thallium 7 / 14 0.1 : 0.25 0.068 - 0.36 0.145929 0.22 J 0.07 0.068 0.36 
Thorium 22 / 22 1.1 - 8.2 3.272727 1.5 J 3.9 3 1.5 J
Titanium 22 / 22 194 - 1290 477.2273 448 J 194 282 
Tungsten 5 / 13 0.33 : 1.4 1.9 - 4.2 1.452692 R 0.33 U 0.5 U
Uranium 22 / 22 2.6 - 27.9 7.481818 10 J 2.9 5 
Vanadium 22 / 22 9.6 - 147 53.25455 39.5 J 9.6 15.3 81.3 J
Zinc 22 / 22 19.4 - 252 122.7955 157 J 19.4 53.6 
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI18001000  
11/18/2004     

0-0 ft

SDRI18002000  
11/18/2004     

0-0 ft

SDRI18003000  
11/18/2004     

0-0.5 ft

SDRI18004000  
11/18/2004     

0-0 ft
Zirconium 8 / 14 0.31 : 1.1 0.91 - 2.5 1.095 1.9 J 0.91 1.1  R
Percent Moisture (%) 7 / 7 28.95277 - 75.86498 61.72521 74.1188318 28.9527721 40.0589102 75.8649789 
Total Organic Carbon 15 / 15 56800 - 176000 131820

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI18004000
DUP          

11/18/2004     
0-0 ft

SDRI18005000  
11/18/2004     

0-0 ft

SDRI18006000  
11/18/2004     

0-0.5 ft

SDRI18007000  
11/18/2004     

0-0 ft

SDRI18023000  
7/17/2007      

0-1 ft

SDRI18024000  
7/17/2007      

0-1 ft

SDRI18025000  
7/17/2007      

0-1 ft

SDRI18026000  
7/17/2007      

0-1 ft

SDRI18027000  
7/17/2007      

0-1 ft

0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R

0.0302 U R R R
0.0302 U R R R
0.0302 U R R R

0.0302 UJ R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R

0.0302 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R

0.0302 U R R R
0.00603 U R R R
0.00603 U R R R
0.00603 U 0.0057 J 0.0065 J 0.0024 J
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI18004000
DUP          

11/18/2004     
0-0 ft

SDRI18005000  
11/18/2004     

0-0 ft

SDRI18006000  
11/18/2004     

0-0.5 ft

SDRI18007000  
11/18/2004     

0-0 ft

SDRI18023000  
7/17/2007      

0-1 ft

SDRI18024000  
7/17/2007      

0-1 ft

SDRI18025000  
7/17/2007      

0-1 ft

SDRI18026000  
7/17/2007      

0-1 ft

SDRI18027000  
7/17/2007      

0-1 ft
0.00603 U R R R
0.00603 U R R R
0.00603 U R R R

0.0044 J R R 0.0044 J
0.00603 U R R R

 R R R R
0.00603 U R R R

0.0121 U R R R
0.00603 U R R R

17700 J 17000 J 14400 J 21800 J 6600 J 11300 J 7850 J 18400 J
0.57 UJ R R R R R 0.33 U R 0.61 U

14.7 18.4 J 7.2 J 8.7 J 15.3 J 5.1 J 6.4 5.1 J 10.7 
87 J 84.5 J 75.4 J 85.6 J 80.1 J 41 J 48.7 J 45.3 J 88.5 J
0.77 0.86 J 0.93 J 0.88 J 0.54 J 0.53 J 0.85 0.53 J 1.3 

1.5 0.94 J 1.4 J 1.5 J 1.1 J 0.8 J 0.6 0.66 J 1.2 
3680 J 4950 J 5290 J 5230 J 7440 J 7710 8690 J 3570 
1400 J 495 J 1020 J 102 J 72.9 J 181 J 177 J 138 J

12.6 8.8 J 8.6 J 8.2 J 17 J 7.6 J 5.9 5.4 J 9.7 
253 J 125 J 170 J 22.7 J 38.7 J 34.2 J 36.5 J 99.9 J

12400 15700 J 10300 J 11100 J 8630 J 8640 J 8400 4690 J 20600 
290 389 J 200 J 270 J 221 J 55.7 J 113 J 60.9 J 296 J

3380 J 3300 J 3070 J 2910 J 2570 J 2290 J 1450 J 1740 J 6110 J
251 233 J 163 J 183 J 299 J 212 J 132 106 J 274 

5.2 J 0.94 J 2.6 J 0.43 J 0.3 J 0.46 J 1 J 0.23 J
2.1 3.9 J 2.2 J 2.2 J 5.8 J 2.7 J 2.4 3.7 J 2.4 

21.8 21.2 J 23.5 J 20.4 J 15.1 J 14.8 J 16.5 12.9 J 31.1 
802 1010 J 686 J 708 J 1500 J 515 J 566 524 J 1950 

4.2 U R R R 1.2 J 2.9 J 2.6 J 3.5 J 0.62 J
1.5 J 0.76 J 1.3 J 0.37 J 0.19 J 0.32 0.26 J 0.3 

430 J 231 J 346 J 255 J 467 J 358 J 300 465 J 589 
0.29 J 0.25 J 0.25 J R R 0.15 U R 0.25 U

1.1 J 1.4 J 1.2 J 7.4 J 2 J 4.9 J 3.1 J 8.2 J
472 555 J 582 J 479 J 1290 J 313 J 285 446 J 881 
1.9 R R R 4.2 J R 1.4 U R 4 

8.7 J 4.4 J 7.4 J 4.4 J 18.9 J 5.6 J 3.5 J 4.3 J 27.9 J
147 J 58.6 J 104 J 52.7 J 21.7 J 37.3 34.8 J 60.6 

201 137 J 176 J 244 J 89.1 J 85.6 J 72.1 J 80.5 J 198 J

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SD-DataSummaries.xls, Assabet Embayment Page 5 of 12



Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
Percent Moisture (%)
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SDRI18004000
DUP          

11/18/2004     
0-0 ft

SDRI18005000  
11/18/2004     

0-0 ft

SDRI18006000  
11/18/2004     

0-0.5 ft

SDRI18007000  
11/18/2004     

0-0 ft

SDRI18023000  
7/17/2007      

0-1 ft

SDRI18024000  
7/17/2007      

0-1 ft

SDRI18025000  
7/17/2007      

0-1 ft

SDRI18026000  
7/17/2007      

0-1 ft

SDRI18027000  
7/17/2007      

0-1 ft
2.2 J 1.6 J 1.5 J 2.5 J R 1.1 UJ R 2 J

71.1519845 71.8905473 70.0384123 
127000 J 158000 J 113000 173000 J 112000 
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI18028000  
7/17/2007      

0-1 ft

SDRI18028000A  
7/17/2007       

0-1 ft

SDRI18029000  
7/17/2007      

0-1 ft

SDRI18030000  
7/17/2007      

0-1 ft

SDRI18031000  
7/17/2007      

0-1 ft

SDRI18032000  
7/17/2007      

0-1 ft

SDRI18033000  
7/17/2007      

0-1 ft

SDRI18034000  
7/17/2007      

0-1 ft

SDRI18035000  
7/17/2007      

0-1 ft
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI18028000  
7/17/2007      

0-1 ft

SDRI18028000A  
7/17/2007       

0-1 ft

SDRI18029000  
7/17/2007      

0-1 ft

SDRI18030000  
7/17/2007      

0-1 ft

SDRI18031000  
7/17/2007      

0-1 ft

SDRI18032000  
7/17/2007      

0-1 ft

SDRI18033000  
7/17/2007      

0-1 ft

SDRI18034000  
7/17/2007      

0-1 ft

SDRI18035000  
7/17/2007      

0-1 ft

14600 J 11800 J 11100 J 12300 J 12700 J 9550 J 12800 J 12700 J
0.0958 U R R 0.13 U R R 0.44 U 0.36 U

3.2 4.9 J 4.4 J 2 2.9 J 5.8 J 8.2 6.5 
75.9 J 63.9 J 70.2 J 34.4 J 47.7 J 46.4 J 77.5 J 46.6 J

1.4 0.75 J 0.81 J 0.72 0.85 J 0.64 J 1.1 0.91 
0.41 1.5 J 1.3 J 0.17 0.52 J 0.64 J 2 0.87 

9040 10100 J 9750 J 3600 8630 J 5520 J 5580 4760 
112 J 393 J 235 J 28 J 58.3 J 443 J 523 J 365 J

3.7 7.7 J 7.2 J 2.9 3.1 J 4.6 J 5.8 3.8 
25.7 J 107 J 60.9 J 2.3 J 11.6 J 67.9 J 152 J 102 J

7140 8030 J 6010 J 4300 3830 J 5250 J 7860 6580 
37.7 J 165 J 95.6 J 10.2 J 18.7 J 245 J 171 J 134 J

2350 J 3130 J 1880 J 1610 J 1560 J 1780 J 2260 J 1890 J
80.7 101 J 133 J 54.1 77.2 J 109 J 84.3 64.3 

0.59 J 1.4 J 2.4 J 0.019 UJ 0.24 J 1.1 J 1.8 J 0.99 J
0.93 2 J 2.7 J 0.9 2 J 3.7 J 1.6 1.6 

20.9 19.6 J 15.9 J 9.4 13.5 J 14.6 J 16.6 12.8 
855 834 J 494 J 434 597 J 517 J 751 544 

5.6 J 2.3 J 4.3 J 2 J 6.1 J 2.8 J 2.5 J 1.4 J
0.23 0.64 J 0.42 J 0.091 0.2 J 0.48 J 0.64 0.41 
437 504 J 385 J 309 379 J 360 J 358 468 

0.1 U R R 0.16 U R R 0.16 U 0.11 U
5.8 J 3.2 J 2.9 J 4.3 J 4.6 J 1.1 J 3.6 J 2.6 J
429 541 J 480 J 376 378 J 404 J 388 427 

0.96 U R R 0.78 U R 2.5 J 1.2 U 1.1 U
17.5 J 10.1 J 4 J 4 J 8.4 J 3.2 J 3.7 J 2.6 J

22.6 62.7 J 43.9 J 15.8 18.6 J 66.3 J 77 60.1 
54.3 J 169 J 252 J 19.6 J 21.8 J 63.9 J 220 J 87.8 J
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
Percent Moisture (%)
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SDRI18028000  
7/17/2007      

0-1 ft

SDRI18028000A  
7/17/2007       

0-1 ft

SDRI18029000  
7/17/2007      

0-1 ft

SDRI18030000  
7/17/2007      

0-1 ft

SDRI18031000  
7/17/2007      

0-1 ft

SDRI18032000  
7/17/2007      

0-1 ft

SDRI18033000  
7/17/2007      

0-1 ft

SDRI18034000  
7/17/2007      

0-1 ft

SDRI18035000  
7/17/2007      

0-1 ft
0.31 UJ R R 0.72 UJ R R 0.43 UJ 0.37 UJ

97400 140000 J 126000 J 56800 144000 J 174000 J 146000 176000 
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI18036000  
7/17/2007      

0-1 ft

SDRI18037000  
7/17/2007      

0-1 ft
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Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI18036000  
7/17/2007      

0-1 ft

SDRI18037000  
7/17/2007      

0-1 ft

9660 J 12800 J
 R 0.3 U

7.7 J 7.4 
69.5 J 52.8 J
0.63 J 0.78 

1.7 J 0.61 
9560 J 3760 

524 J 347 J
10.7 J 4.2 
99.8 J 108 J

7260 J 8210 
180 J 198 J

2220 J 2020 J
176 J 78.3 
1.4 J 0.79 J
4.5 J 2.4 

17.9 J 15.4 
489 J 535 
2.5 J 1.6 J

0.72 J 0.74 
518 J 252 

 R 0.14 U
2.2 J 2.5 J

384 J 465 
2.5 J 1.3 U
4.5 J 3.6 J

84.2 J 58 
220 J 79.8 J

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SD-DataSummaries.xls, Assabet Embayment Page 11 of 12



Summary of Analytical Results - Assabet Embayment Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
Percent Moisture (%)
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

SDRI18036000  
7/17/2007      

0-1 ft

SDRI18037000  
7/17/2007      

0-1 ft
 R 0.31 UJ

172000 J 62100 
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI18008000  
11/3/2004      

0-0 ft

SDRI18009000  
11/3/2004      

0-0 ft

SDRI18010000  
11/3/2004      

0-0 ft

SDRI18011000  
11/2/2004      

0-0.5 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 4 / 15 0.000799 : 0.00217 0.0014 - 0.0084 0.001307 0.0016 0.0014 0.0016 0.0084 
1,1,2,2-Tetrachloroethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,1,2-Trichloroethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,1-Dichloroethane 1 / 15 0.000799 : 0.00217 0.00047 - 0.00047 0.000579 0.00047 J 0.00112 U 0.00126 U 0.000855 U
1,1-Dichloroethene 2 / 15 0.000799 : 0.00217 0.0008 - 0.002 0.000691 0.000812 U 0.00112 U 0.0013 U 0.002 
1,2,4-Trimethylbenzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,2-Dibromoethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,2-Dichlorobenzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,2-Dichloroethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,2-Dichloropropane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,3,5-Trimethylbenzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,3-Dichlorobenzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
1,4-Dichlorobenzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
2-Butanone 3 / 15 0.00399 : 0.00655 0.0143 - 0.0458 0.007936 0.00406 U 0.00561 U 0.0063 U 0.00428 U
2-Hexanone 0 / 15 0.00399 : 0.0108 0.002872 0.00406 U 0.00561 U 0.0063 U 0.00428 U
4-Methyl-2-pentanone 0 / 15 0.00399 : 0.0108 0.002872 0.00406 U 0.00561 U 0.0063 U 0.00428 U
Acetone 5 / 15 0.00399 : 0.0063 0.0059 - 0.214 0.032188 0.00406 U 0.0056 U 0.0063 U 0.00428 U
Benzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Bromodichloromethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Bromoform 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Bromomethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Carbon disulfide 3 / 15 0.00399 : 0.0108 0.0036 - 0.0078 0.003198 0.00406 U 0.00561 U 0.0063 U 0.00428 UJ
Carbon tetrachloride 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Chlorobenzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Chlorodibromomethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Chloroethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Chloroform 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Chloromethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 UJ 0.00112 UJ 0.00126 UJ 0.000855 U
Cis-1,2-Dichloroethene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
cis-1,3-Dichloropropene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Dichlorodifluoromethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Ethyl benzene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Methyl Tertbutyl Ether 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Methylene chloride 0 / 15 0.00399 : 0.0108 0.002872 0.00406 U 0.00561 U 0.0063 U 0.00428 U
o-Xylene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Styrene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Tetrachloroethene 7 / 15 0.000923 : 0.00217 0.00044 - 0.0095 0.002107 0.00057 J 0.00052 J 0.00055 J 0.0056 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SD-DataSummaries.xls, Assabet River Page 1 of 12



Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI18008000  
11/3/2004      

0-0 ft

SDRI18009000  
11/3/2004      

0-0 ft

SDRI18010000  
11/3/2004      

0-0 ft

SDRI18011000  
11/2/2004      

0-0.5 ft
Toluene 1 / 15 0.000799 : 0.00217 0.00077 - 0.00077 0.000572 0.000812 U 0.00112 U 0.00126 U 0.000855 U
trans-1,2-Dichloroethene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
trans-1,3-Dichloropropene 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Trichloroethene 6 / 15 0.000799 : 0.00217 0.0023 - 0.0207 0.002702 0.0037 0.0032 0.0026 0.0207 
Trichlorofluoromethane 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Vinyl acetate 0 / 15 0.00399 : 0.0108 0.002872 0.00406 U 0.00561 U 0.0063 U 0.00428 U
Vinyl chloride 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Xylene, m/p 0 / 15 0.0016 : 0.00434 0.00115 0.00162 U 0.00225 U 0.00252 U 0.00171 U
Xylenes, Total 0 / 15 0.000799 : 0.00217 0.000575 0.000812 U 0.00112 U 0.00126 U 0.000855 U
Inorganics (mg/Kg)
Aluminum 26 / 26 3130 - 16200 7619.231 10000 4930 5830 9010 J
Antimony 3 / 26 0.028 : 1 0.17 - 0.22 0.124748 0.089 UJ 0.11 UJ 0.12 UJ 0.086 UJ
Arsenic 26 / 26 2.2 - 121 16.29615 6.3 3.2 4 11 J
Barium 26 / 26 12.6 - 115 39.32692 27.7 23.6 31.8 37.1 J
Beryllium 26 / 26 0.14 - 0.85 0.373846 0.31 0.2 0.22 0.33 
Cadmium 26 / 26 0.054 - 2 0.432038 0.11 0.096 0.12 0.18 J
Calcium 26 / 26 534 - 5580 1892.423 868 J 834 J 1090 J 1290 J
Chromium 26 / 26 12.2 - 882 125.9385 26 23.7 56.9 58.5 J
Cobalt 26 / 26 2.1 - 16.4 6.503846 5.5 4.4 5.9 8.5 
Copper 26 / 26 4.7 - 283 38.21538 12.7 J 17.6 J 18.1 J 22.5 J
Iron 26 / 26 4690 - 114000 14081.92 13100 9530 10900 14300 J
Lead 26 / 26 5 - 352 78.13462 13.1 43.2 34.3 251 J
Magnesium 26 / 26 1060 - 3780 2309.615 3780 2030 2500 3630 J
Manganese 26 / 26 67.1 - 564 194.0192 129 191 200 400 
Mercury 26 / 26 0.0071 - 4.5 0.687658 0.037 J 0.09 J 0.067 J 0.66 J
Molybdenum 15 / 15 0.15 - 8.4 1.676 0.34 0.67 0.47 0.71 
Nickel 26 / 26 6.1 - 26.7 13.53846 17.1 J 9.8 J 11.1 J 19.2 
Potassium 26 / 26 256 - 1290 780.9231 1290 J 953 J 1000 J 1150 J
Selenium 14 / 26 0.197 : 1.3 0.22 - 2.4 0.838231 0.76 U 0.88 U 0.81 U 0.95 
Silver 24 / 26 0.0957 : 0.0988 0.022 - 1.3 0.238702 0.045 0.15 0.3 0.13 J
Sodium 26 / 26 63.2 - 251 125.3462 68.6 105 120 137 
Thallium 16 / 26 0.11 : 0.23 0.05 - 0.29 0.100423 0.12 0.078 0.087 0.12 
Thorium 15 / 15 1.4 - 6.1 3.366667 4.1 3.1 2.6 3.1 
Titanium 15 / 15 188 - 545 337.0667 489 320 367 545 J
Tungsten 14 / 15 0.2 : 0.2 0.24 - 2.5 0.841333 0.2 U 1 1.2 0.92 J
Uranium 15 / 15 0.48 - 2.5 1.196667 1.1 0.76 0.66 1.1 
Vanadium 26 / 26 7.6 - 267 41.19231 19.3 J 12 J 15.1 J 22.5 J
Zinc 26 / 26 14.3 - 260 64.95385 38.5 40 51.4 52.7 J
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI18008000  
11/3/2004      

0-0 ft

SDRI18009000  
11/3/2004      

0-0 ft

SDRI18010000  
11/3/2004      

0-0 ft

SDRI18011000  
11/2/2004      

0-0.5 ft
Zirconium 15 / 15 0.72 - 4 1.576 1.6 J 1.4 J 1.6 J 1.4 J
Percent Moisture (%) 15 / 15 13.60634 - 58.0879 31.25176 13.6063408 31.4814815 32.6356589 17.6578225 
Total Organic Carbon 15 / 15 1400 - 39600 10261.33 10300 4380 3630 10000 
AVS/SEM (umole/g)
Cadmium 1 / 5 0.001 : 0.0011 0.003 - 0.003 0.00103 0.0011 U 0.0011 U
Copper 5 / 5 0.0167 - 0.258 0.13394 0.139 0.258 
Lead 5 / 5 0.0142 - 0.147 0.06924 0.0542 0.147 
Mercury 2 / 5 0.00001 : 0.00002 0.00003 - 0.00003 0.000016 0.00001 UJ 0.00003 J
Nickel 5 / 5 0.0073 - 0.156 0.05062 0.0323 0.0245 
Silver 0 / 5 0.0011 : 0.0021 0.00067 0.0012 UJ 0.0012 UJ
Zinc 5 / 5 0.0303 - 0.593 0.24726 0.189 0.259 
Acid Volatile Sulfides 2 / 5 0.007 : 0.0077 0.0503 - 1.69 0.35029 0.0076 UJ 1.69 J

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI18012000  
11/2/2004      

0-0.5 ft

SDRI18013000  
11/2/2004      

0-0.5 ft

SDRI18014000  
11/2/2004      

0-0.5 ft

SDRI18015000  
11/2/2004      

0-0.5 ft

SDRI18016000  
11/2/2004      

0-0.5 ft

SDRI18017000  
11/2/2004      

0-0.5 ft

SDRI18018000  
11/1/2004      

0-0.5 ft

SDRI18019000  
11/1/2004      

0-0.5 ft

SDRI18020000  
11/1/2004      

0-0.5 ft

0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.0008 J 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00528 U 0.00547 U 0.00464 U 0.00399 UJ 0.00502 U 0.00461 U 0.00655 U 0.00488 U
0.00528 U 0.00547 U 0.00464 U 0.00399 UJ 0.00502 U 0.00461 U 0.00655 U 0.00488 U
0.00528 U 0.00547 U 0.00464 U 0.00399 U 0.00502 U 0.00461 U 0.00655 U 0.00488 U
0.00528 U 0.00547 U 0.00464 U 0.00399 U 0.00502 U 0.00461 U 0.0059 J 0.0202 
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U

0.00528 UJ 0.00547 UJ 0.00464 UJ 0.00399 UJ 0.00502 UJ 0.00461 UJ 0.0041 J 0.00488 UJ
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00528 U 0.00547 U 0.00464 U 0.00399 U 0.00502 U 0.00461 U 0.00655 U 0.00488 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U

0.0093 0.0095 0.000928 U 0.00044 J 0.001 U 0.000923 U 0.00131 U 0.000976 U
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI18012000  
11/2/2004      

0-0.5 ft

SDRI18013000  
11/2/2004      

0-0.5 ft

SDRI18014000  
11/2/2004      

0-0.5 ft

SDRI18015000  
11/2/2004      

0-0.5 ft

SDRI18016000  
11/2/2004      

0-0.5 ft

SDRI18017000  
11/2/2004      

0-0.5 ft

SDRI18018000  
11/1/2004      

0-0.5 ft

SDRI18019000  
11/1/2004      

0-0.5 ft

SDRI18020000  
11/1/2004      

0-0.5 ft
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U

0.0023 0.0025 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00528 U 0.00547 U 0.00464 U 0.00399 UJ 0.00502 U 0.00461 U 0.00655 U 0.00488 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U
0.00211 U 0.00219 U 0.00186 U 0.0016 U 0.00201 U 0.00185 U 0.00262 U 0.00195 U
0.00106 U 0.00109 U 0.000928 U 0.000799 U 0.001 U 0.000923 U 0.00131 U 0.000976 U

5300 J 3310 J 8660 J 4780 J 4840 J 7160 J 3130 J 7210 J 7380 J
0.045 U 0.086 U 0.13 U 0.036 UJ 0.028 U 0.044 U 0.082 UJ 0.17 J 0.21 J

7.4 J 22 J 10.9 J 2.6 J 2.5 J 4.4 J 2.9 J 121 J 10.4 J
18.2 J 20 J 45.4 J 21.3 J 12.6 J 26.5 J 19.1 J 35 J 73.9 J

0.23 0.24 0.42 0.19 0.15 0.3 0.14 0.6 0.33 
0.11 0.22 0.47 0.073 J 0.054 0.1 0.11 J 0.15 J 1.1 J

1140 3420 1560 995 J 550 822 1640 J 534 J 1260 J
21.4 15.7 25.9 31.8 J 13.4 36 21.6 J 17.1 J 469 J
4.4 J 5.1 J 12.3 J 3 2.2 J 4.2 J 3.6 16.4 10 

10.2 J 10.5 J 8.7 J 6.8 J 4.7 J 11 J 12 J 5.4 J 72.2 J
8930 11500 16300 7200 J 7700 9770 5890 J 114000 J 9510 J

14.9 J 12 J 11.5 J 19.2 J 5 J 12.2 J 19 J 5.2 J 327 J
1690 J 1340 J 2530 J 2380 J 2390 J 3700 J 1160 J 2050 J

145 287 340 106 90.8 194 83.4 564 230 
0.1 0.081 0.024 0.031 J 0.0071 0.037 0.11 J 0.019 J 0.35 J

2.7 J 4.5 J 1.9 J 0.15 0.18 J 0.49 J 0.56 8.4 1.3 
13.2 J 10.8 J 20.7 J 9.1 8.3 J 14.2 J 6.1 12.4 14.6 
256 J 364 J 555 J 1020 J 534 J 1130 J 428 J 1040 J
1.3 U 0.47 U 1.2 U 0.355 U 0.65 U 0.8 U 0.88 0.59 1.1 
0.12 0.078 0.062 0.037 J 0.022 0.099 0.11 J 0.057 J 0.51 J

107 J 90.7 J 131 J 99.2 92.2 J 151 J 156 73 
0.072 0.055 0.16 0.11 0.055 0.071 0.05 0.18 0.15 
6.1 J 2.2 J 4.2 J 3.6 3.8 J 3 J 1.8 3.5 4.5 

289 J 215 J 421 J 330 J 188 J 393 J 190 J 328 J
0.48 J 0.93 J 0.51 J 0.24 J 0.31 J 0.44 J 0.59 J 0.88 J

2.1 1.7 2.5 0.81 0.83 1.4 0.48 1.2 1.3 
12.5 J 13.6 J 17.9 J 11.5 J 10.1 J 15.7 J 7.6 J 17.6 J 50 J

24 J 34.4 J 43.4 J 22.7 J 14.3 J 22 J 27.8 J 54.2 J 260 J
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI18012000  
11/2/2004      

0-0.5 ft

SDRI18013000  
11/2/2004      

0-0.5 ft

SDRI18014000  
11/2/2004      

0-0.5 ft

SDRI18015000  
11/2/2004      

0-0.5 ft

SDRI18016000  
11/2/2004      

0-0.5 ft

SDRI18017000  
11/2/2004      

0-0.5 ft

SDRI18018000  
11/1/2004      

0-0.5 ft

SDRI18019000  
11/1/2004      

0-0.5 ft

SDRI18020000  
11/1/2004      

0-0.5 ft
0.87 0.96 2.1 2.4 J 1.5 1.9 1 J 1.2 J 4 J

38.4898711 34.6675712 35.0655658 17.6450967 20.9090909 22.5848564 37.3968079 26.826484 36.4882507 
1400 6760 22400 2360 1620 2260 10100 3410 

0.0011 U 0.003 0.001 U
0.137 0.119 0.0167 

0.0531 0.0777 0.0142 
0.00003 J 0.00002 UJ 0.00001 UJ

0.033 0.156 0.0073 
0.0011 UJ 0.0021 UJ 0.0011 UJ

0.165 0.593 0.0303 
0.007 UJ 0.0503 J 0.0077 UJ
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI18020000
DUP          

11/1/2004      
0-0.5 ft

SDRI18021000  
11/1/2004      

0-0.5 ft

SDRI18022000  
11/1/2004      

0-0.5 ft

SDRI18038000  
4/24/2008      

0-0.5 ft

SDRI18039000  
4/24/2008      

0-0.5 ft

SDRI18040000  
4/24/2008      

0-0.5 ft

SDRI18041000  
4/24/2008      

0-0.5 ft

SDRI18042000  
4/24/2008      

0-0.5 ft

SDRI18043000  
4/24/2008      

0-0.5 ft

0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U

0.0143 0.0458 J 0.0286 
0.00653 U 0.00815 UJ 0.0108 U
0.00653 U 0.00815 UJ 0.0108 U

0.0731 0.214 J 0.145 
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U

0.0036 J 0.0078 J 0.0108 UJ
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00653 U 0.00815 UJ 0.0108 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI18020000
DUP          

11/1/2004      
0-0.5 ft

SDRI18021000  
11/1/2004      

0-0.5 ft

SDRI18022000  
11/1/2004      

0-0.5 ft

SDRI18038000  
4/24/2008      

0-0.5 ft

SDRI18039000  
4/24/2008      

0-0.5 ft

SDRI18040000  
4/24/2008      

0-0.5 ft

SDRI18041000  
4/24/2008      

0-0.5 ft

SDRI18042000  
4/24/2008      

0-0.5 ft

SDRI18043000  
4/24/2008      

0-0.5 ft
0.00131 U 0.00077 J 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00131 U 0.00163 UJ 0.00217 U
0.00653 U 0.00815 UJ 0.0108 U
0.00131 U 0.00163 UJ 0.00217 U
0.00261 U 0.00326 UJ 0.00434 U
0.00131 U 0.00163 UJ 0.00217 U

7390 J 3760 J 6300 6610 10300 8850 9460 9930 
0.22 J 0.0509 UJ 0.2 UJ 0.22 UJ 0.61 UJ 0.23 UJ 0.23 UJ 0.28 UJ

8.5 J 3 J 2.2 3.4 32.8 31 33.5 3.8 
52.2 J 26.2 J 25.2 J 27.8 J 51.7 J 48.6 J 51.9 J 35.7 J

0.35 0.21 0.23 0.24 0.49 0.54 0.59 0.44 
0.59 J 0.23 J 0.26 0.29 1.1 0.59 0.62 0.19 

1760 J 1150 J 1060 1320 4870 3830 4120 1000 
147 J 24.2 J 12.2 14.1 143 80 86.9 214 
14.2 3.9 2.1 2.6 6.6 7.3 7.7 2.7 

73.8 J 10.9 J 8.1 9 58.7 32.5 35.4 59.3 
12200 J 4690 J 6240 J 6920 J 13200 J 10200 J 10700 J 6600 J

93.2 J 29.2 J 12.7 J 14.4 J 139 J 67.3 J 73.3 J 75 J
2170 J 2640 J 1060 J 1870 2080 2440 1970 2160 2230 

242 191 70.4 J 83.5 J 92.1 J 194 J 209 J 67.7 J
0.39 J 0.086 J 0.27 0.34 1.1 0.92 4.5 1.7 

2 0.77 
26.7 6.4 6.6 8.3 18.4 13.6 14.7 8.9 

995 J 733 J 380 J 883 889 660 404 383 1110 
1.5 1.4 0.197 U 0.198 U 1.7 2.1 2.4 0.228 U

0.57 J 0.099 J 0.0957 U 0.0988 U 0.26 0.19 0.16 0.19 
130 251 191 63.2 72.4 154 121 139 102 

0.17 0.078 0.12 U 0.12 U 0.19 U 0.14 U 0.15 U 0.17 U
3.5 1.4 

336 J 438 J 207 J
2.5 J 1.9 J 0.62 J

1.1 0.91 
25.5 J 8.1 J 13.2 13.9 64.7 37.8 37.4 70.7 
110 J 26.4 J 42.5 50.8 112 57.9 63.7 36.2 
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI18020000
DUP          

11/1/2004      
0-0.5 ft

SDRI18021000  
11/1/2004      

0-0.5 ft

SDRI18022000  
11/1/2004      

0-0.5 ft

SDRI18038000  
4/24/2008      

0-0.5 ft

SDRI18039000  
4/24/2008      

0-0.5 ft

SDRI18040000  
4/24/2008      

0-0.5 ft

SDRI18041000  
4/24/2008      

0-0.5 ft

SDRI18042000  
4/24/2008      

0-0.5 ft

SDRI18043000  
4/24/2008      

0-0.5 ft
0.99 J 0.72 J

45.2335859 58.0879021 
19200 39600 16500 
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene

SDRI18044000  
4/24/2008      

0-0.5 ft

SDRI18045000  
4/24/2008      

0-0.5 ft

SDRI18046000  
4/25/2008      

0-0.5 ft

SDRI18047000  
4/26/2008      

0-0.5 ft

SDRI18048000D 
4/24/2008       

0-0.5 ft
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI18044000  
4/24/2008      

0-0.5 ft

SDRI18045000  
4/24/2008      

0-0.5 ft

SDRI18046000  
4/25/2008      

0-0.5 ft

SDRI18047000  
4/26/2008      

0-0.5 ft

SDRI18048000D 
4/24/2008       

0-0.5 ft

16200 8560 14200 6860 8140 
1 UJ 0.34 UJ 0.57 UJ 0.4 UJ 0.3 UJ
12.5 51.6 22 4.8 6 

115 J 46.6 J 83.4 J 30.5 J 35.5 J
0.85 0.45 0.71 0.46 0.5 

2 0.69 1.1 0.34 0.34 
5580 3230 2120 1630 1530 

882 104 596 74.6 79.4 
8.9 11.2 10.5 2.6 3.3 

283 37.6 128 22 22.9 
11800 J 10400 J 20100 J 6770 J 7680 J

352 J 79 J 259 J 32.9 J 36.9 J
3670 1900 2560 1820 2300 
155 J 293 J 344 J 67.1 J 75.5 J

3 0.93 2.5 0.26 0.27 

25.4 17.4 20.4 7.9 10.7 
909 345 553 1070 1270 
1.9 1.6 1.3 0.22 0.23 
1.3 0.14 1.2 0.15 0.13 

217 127 166 91.7 103 
0.29 0.16 U 0.23 U 0.11 U 0.14 U

267 42.6 201 29.9 33.8 
207 71.6 133 45.7 46.6 
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Summary of Analytical Results - Assabet River Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
Percent Moisture (%)
Total Organic Carbon
AVS/SEM (umole/g)
Cadmium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Acid Volatile Sulfides

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

mg/Kg - milligrams per kilogram

umole/g -  micromole per gram

SDRI18044000  
4/24/2008      

0-0.5 ft

SDRI18045000  
4/24/2008      

0-0.5 ft

SDRI18046000  
4/25/2008      

0-0.5 ft

SDRI18047000  
4/26/2008      

0-0.5 ft

SDRI18048000D 
4/24/2008       

0-0.5 ft
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06007000 
5/3/2005       

0-1 ft

SDRI06008000 
5/3/2005       

0-1 ft

SDRI06010000 
4/25/2005      

0-0.5 ft

SDRI06011000 
4/25/2005      

0-0.5 ft
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane 0 / 0  R  R  R  R
1,1,2,2-Tetrachloroethane 0 / 0  R  R  R  R
1,1,2-Trichloroethane 0 / 0  R  R  R  R
1,1-Dichloroethane 0 / 0  R  R  R  R
1,1-Dichloroethene 0 / 0  R  R  R  R
1,2,4-Trimethylbenzene 0 / 0  R  R  R  R
1,2-Dibromoethane 0 / 0  R  R  R  R
1,2-Dichlorobenzene 0 / 0  R  R  R  R
1,2-Dichloroethane 0 / 0  R  R  R  R
1,2-Dichloropropane 0 / 0  R  R  R  R
1,3,5-Trimethylbenzene 0 / 0  R  R  R  R
1,3-Dichlorobenzene 0 / 0  R  R  R  R
1,4-Dichlorobenzene 0 / 0  R  R  R  R
2-Butanone 0 / 0  R  R  R  R
2-Hexanone 0 / 0  R  R  R  R
4-Methyl-2-pentanone 0 / 0  R  R  R  R
Acetone 0 / 0  R  R  R  R
Benzene 0 / 0  R  R  R  R
Bromodichloromethane 0 / 0  R  R  R  R
Bromoform 0 / 0  R  R  R  R
Bromomethane 0 / 0  R  R  R  R
Carbon disulfide 0 / 0  R  R  R  R
Carbon tetrachloride 0 / 0  R  R  R  R
Chlorobenzene 0 / 0  R  R  R  R
Chlorodibromomethane 0 / 0  R  R  R  R
Chloroethane 0 / 0  R  R  R  R
Chloroform 0 / 0  R  R  R  R
Chloromethane 0 / 0  R  R  R  R
Cis-1,2-Dichloroethene 0 / 0  R  R  R  R
cis-1,3-Dichloropropene 0 / 0  R  R  R  R
Dichlorodifluoromethane 0 / 0  R  R  R  R
Ethyl benzene 0 / 0  R  R  R  R
Methyl Tertbutyl Ether 0 / 0  R  R  R  R
Methylene chloride 0 / 0  R  R  R  R
o-Xylene 0 / 0  R  R  R  R
Styrene 0 / 0  R  R  R  R
Tetrachloroethene 0 / 0  R  R  R  R
Toluene 0 / 0  R  R  R  R
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06007000 
5/3/2005       

0-1 ft

SDRI06008000 
5/3/2005       

0-1 ft

SDRI06010000 
4/25/2005      

0-0.5 ft

SDRI06011000 
4/25/2005      

0-0.5 ft
trans-1,2-Dichloroethene 0 / 0  R  R  R  R
trans-1,3-Dichloropropene 0 / 0  R  R  R  R
Trichloroethene 0 / 0  R  R  R  R
Trichlorofluoromethane 0 / 0  R  R  R  R
Vinyl acetate 0 / 0  R  R  R  R
Vinyl chloride 0 / 0  R  R  R  R
Xylene, m/p 0 / 0  R  R  R  R
Xylenes, Total 0 / 0  R  R  R  R
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
1,4-Dioxane 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2,4,5-Trichlorophenol 1 / 21 0.352 : 8.3 0.238 - 0.238 1.009881 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2,4,6-Trichlorophenol 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2,4-Dichlorophenol 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2,4-Dimethylphenol 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2,4-Dinitrophenol 0 / 21 0.704 : 16.6 2.051143 2.39 UJ 3.34 UJ 10 U 16.6 U
2,4-Dinitrotoluene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2,6-Dinitrotoluene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2-Chloronaphthalene 1 / 21 0.0352 : 0.83 0.087 - 0.087 0.103998 0.119 UJ 0.167 UJ 0.502 U 0.83 U
2-Chlorophenol 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2-Methylnaphthalene 1 / 21 0.0352 : 0.83 0.092 - 0.092 0.104236 0.119 UJ 0.167 UJ 0.502 U 0.83 U
2-Methylphenol 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
2-Nitroaniline 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 UJ 8.3 UJ
3,3`-Dichlorobenzidine 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 UJ 8.3 UJ
4-Chloroaniline 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 UJ 8.3 UJ
Acenaphthene 0 / 21 0.0352 : 0.83 0.102664 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Acenaphthylene 1 / 21 0.0352 : 0.83 0.09 - 0.09 0.10414 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Anthracene 3 / 21 0.0352 : 0.83 0.03 - 0.097 0.104017 0.03 J 0.167 UJ 0.502 U 0.83 U
Benzo(a)anthracene 8 / 21 0.0472 : 0.83 0.0352 - 0.11 0.111229 0.119 UJ 0.101 J 0.502 U 0.83 U
Benzo(a)pyrene 5 / 21 0.0472 : 0.83 0.0363 - 0.051 0.106452 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Benzo(b)fluoranthene 8 / 21 0.0472 : 0.692 0.0787 - 0.558 0.157498 0.119 UJ 0.251 J 0.502 U 0.558 J
Benzo(ghi)perylene 0 / 21 0.0352 : 0.83 0.102664 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Benzo(k)fluoranthene 3 / 21 0.0352 : 0.83 0.0412 - 0.371 0.129245 0.119 UJ 0.371 J 0.502 U 0.83 U
Benzoic Acid 13 / 21 0.82 : 16.6 0.49 - 9.2 3.289333 2.39 UJ 6.13 J 9.2 J 16.6 U
Bis(2-Chloroethyl)ether 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Bis(2-Chloroisopropyl)ether 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Bis(2-Ethylhexyl)phthalate 6 / 21 0.352 : 4.15 0.411 - 2.15 0.769214 0.584 J 0.735 J 2.51 U 4.15 U
Butylbenzylphthalate 1 / 21 0.352 : 8.3 0.287 - 0.287 1.012214 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Carbazole 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 UJ 8.3 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06007000 
5/3/2005       

0-1 ft

SDRI06008000 
5/3/2005       

0-1 ft

SDRI06010000 
4/25/2005      

0-0.5 ft

SDRI06011000 
4/25/2005      

0-0.5 ft
Chrysene 13 / 21 0.0472 : 0.692 0.0448 - 0.317 0.124405 0.119 UJ 0.112 J 0.502 U 0.317 J
Dibenz(a,h)anthracene 0 / 21 0.0352 : 0.83 0.102664 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Dibenzofuran 3 / 21 0.352 : 8.3 0.107 - 0.436 1.003857 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Diethylphthalate 11 / 21 0.352 : 8.3 0.177 - 1.29 1.024881 0.416 J 0.587 J 5.02 U 8.3 U
Dimethylphthalate 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Di-n-butylphthalate 3 / 21 0.352 : 8.3 0.0584 - 0.139 0.989819 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Di-n-octylphthalate 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Diphenylamine 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Fluoranthene 18 / 21 0.141 : 0.601 0.0266 - 0.593 0.183943 0.32 J 0.167 J 0.502 U 0.593 J
Fluorene 2 / 21 0.0352 : 0.83 0.036 - 0.105 0.104721 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Hexachlorobenzene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Hexachlorobutadiene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Hexachlorocyclopentadiene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 UJ 8.3 UJ
Hexachloroethane 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Indeno(1,2,3-cd)pyrene 2 / 21 0.041 : 0.83 0.154 - 0.48 0.129207 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Isophorone 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
m+p-Methylphenol 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Naphthalene 1 / 21 0.0352 : 0.83 0.079 - 0.079 0.103617 0.119 UJ 0.167 UJ 0.502 U 0.83 U
Nitrobenzene 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
N-Nitrosodi-n-propylamine 0 / 21 0.352 : 8.3 1.026643 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Pentachlorophenol 2 / 21 0.352 : 8.3 0.839 - 1.17 1.069929 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Phenanthrene 18 / 21 0.0472 : 0.692 0.0343 - 0.384 0.134795 0.199 J 0.092 J 0.259 J 0.384 J
Phenol 3 / 21 0.352 : 8.3 0.28 - 0.554 1.0065 1.19 UJ 1.67 UJ 5.02 U 8.3 U
Pyrene 18 / 21 0.0472 : 0.692 0.0737 - 0.503 0.206481 0.327 J 0.18 J 0.339 J 0.503 J
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene 0 / 2 0.491 : 0.803 0.3235 0.803 UJ
Acenaphthylene 1 / 2 0.803 : 0.803 0.738 - 0.738 0.56975 0.803 UJ
Anthracene 0 / 2 0.491 : 0.803 0.3235 0.803 UJ
Benzo(a)anthracene 0 / 2 0.0491 : 0.0803 0.03235 0.0803 UJ
Benzo(a)pyrene 1 / 2 0.0803 : 0.0803 0.234 - 0.234 0.137075 0.0803 UJ
Benzo(b)fluoranthene 0 / 2 0.0491 : 0.0803 0.03235 0.0803 UJ
Benzo(ghi)perylene 1 / 2 0.0928 : 0.0928 0.146 - 0.146 0.0962 0.0928 UJ
Benzo(k)fluoranthene 0 / 2 0.0245 : 0.0402 0.016175 0.0402 UJ
Chrysene 1 / 2 0.0803 : 0.0803 0.225 - 0.225 0.132575 0.0803 UJ
Dibenz(a,h)anthracene 0 / 2 0.0491 : 0.0803 0.03235 0.0803 UJ
Fluoranthene 1 / 2 0.0803 : 0.0803 0.597 - 0.597 0.318575 0.0803 UJ
Fluorene 0 / 2 0.491 : 0.803 0.3235 0.803 UJ
Indeno(1,2,3-cd)pyrene 0 / 2 0.0491 : 0.234 0.070775 0.234 UJ
Naphthalene 0 / 2 0.491 : 0.803 0.3235 0.803 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06007000 
5/3/2005       

0-1 ft

SDRI06008000 
5/3/2005       

0-1 ft

SDRI06010000 
4/25/2005      

0-0.5 ft

SDRI06011000 
4/25/2005      

0-0.5 ft
Phenanthrene 0 / 2 0.491 : 0.803 0.3235 0.803 UJ
Pyrene 1 / 2 0.0803 : 0.0803 0.303 - 0.303 0.171575 0.0803 UJ
PCBs (mg/Kg)
Aroclor-1016 0 / 18 0.00519 : 0.415 0.031982 0.0119 UJ 0.0167 UJ 0.151 U 0.249 U
Aroclor-1221 0 / 18 0.00519 : 0.415 0.031982 0.0119 UJ 0.0167 UJ 0.151 U 0.249 U
Aroclor-1232 0 / 18 0.00519 : 0.415 0.031982 0.0119 UJ 0.0167 UJ 0.151 U 0.249 U
Aroclor-1242 0 / 18 0.00519 : 0.415 0.031982 0.0119 UJ 0.0167 UJ 0.151 U 0.249 U
Aroclor-1248 0 / 18 0.00519 : 0.415 0.031982 0.0119 UJ 0.0167 UJ 0.151 U 0.249 U
Aroclor-1254 11 / 18 0.00776 : 0.415 0.0058 - 4.82 0.347899 0.106 J 0.0167 UJ 4.82 0.559 
Aroclor-1260 5 / 18 0.00776 : 0.415 0.006 - 0.636 0.066043 0.0119 UJ 0.0167 UJ 0.636 0.124 J
Inorganics (mg/Kg)
Aluminum 22 / 22 492 - 5450 1607.682 1400 J 931 J 1770 1220 
Antimony 19 / 22 0.21 : 0.3 0.39 - 2.5 0.895455 0.92 J 0.62 J 2.5 J 0.61 J
Arsenic 10 / 22 0.33 : 2.6 2.2 - 14 2.626818 2.6 U 1.5 U 3.6 J 0.51 UJ
Barium 22 / 22 6.4 - 105 33.81364 32.2 J 30.4 J 105 18.9 
Beryllium 22 / 22 0.047 - 143 13.55623 1.4 J 0.54 J 143 17.3 
Cadmium 22 / 22 0.14 - 2.1 0.819091 0.56 0.32  1.6 0.76 
Calcium 22 / 22 740 - 12100 2845.909 2350 J 1520 J 12100 J 8920 J
Chromium 21 / 22 3.9 : 3.9 2.6 - 104 11.02955 5.8 J 3.9 U 104 J 11.9 J
Cobalt 22 / 22 0.39 - 5.8 1.558182 1.1 0.61 5 1.5 
Copper 18 / 22 15.7 : 39.7 8.2 - 837 128.0545 154 38.9 U 837 195 
Iron 22 / 22 663 - 27200 4444.227 2250 J 1070 J 2000 1740 
Lead 22 / 22 4.2 - 211 57.62727 65.3 J 36.1 J 211  53.2 
Magnesium 22 / 22 342 - 1040 540.6364 494 J 377 J 1040 715 
Manganese 22 / 22 21.6 - 261 66.80455 74.7 J 40.7 J 261 222 
Mercury 21 / 22 0.31 : 0.31 0.021 - 1.4 0.220818 0.12 0.1 1.4 0.48 
Molybdenum 22 / 22 0.7 - 213 40.66091 63.3 2.8 213 47.4 
Nickel 22 / 22 3.9 - 32.5 10.97727 16.7 J 6.5 J 21.5 J 13.4 J
Potassium 22 / 22 225 - 1540 562.2727 270 J 225 J 602  712 
Selenium 0 / 22 0.47 : 1.6 0.488636 1.4 U 1 U 1 U 0.61 U
Silver 8 / 22 0.068 : 0.83 0.75 - 36 2.596068 0.45 U 0.096 U 36 1.5 
Sodium 20 / 22 118 : 160 147 - 1960 300.9091 344 J 160 U 147 118 U
Thallium 10 / 22 0.018 : 0.09 0.083 - 0.67 0.135227 0.083 J 0.041 UJ 0.67  0.23 
Thorium 15 / 22 0.043 : 0.43 0.069 - 3.2 0.459886 0.14 J 0.098 J 0.5  0.43 U
Titanium 22 / 22 17.5 - 180 60.45909 63.6 41.5 58.4 62.2 
Tungsten 21 / 22 0.29 : 0.29 0.59 - 34.4 5.1475 1.7  0.6  34.4 J 8.1 J
Uranium 22 / 22 1.9 - 268 40.07727 38.1 J 14.9 J 268 J 205 J
Vanadium 22 / 22 3.2 - 30.7 13.18182 19.5 J 12.9 J 16.8 J 10.3 J
Zinc 22 / 22 21.6 - 648 139.1636 49.2 J 33 J 121 53.6 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples

SDRI06007000 
5/3/2005       

0-1 ft

SDRI06008000 
5/3/2005       

0-1 ft

SDRI06010000 
4/25/2005      

0-0.5 ft

SDRI06011000 
4/25/2005      

0-0.5 ft
Zirconium 17 / 17 0.22 - 24.2 2.841176 0.85 J  R 24.2 J 4.6 J
CARBON 20 / 20 211000 - 450000 360450 403000 377000 380000 353000 
Percent Moisture (%) 22 / 22 91.7 - 96.9 94.25 96.1 96.9 93.3 94.3 
EPH (mg/Kg)
C11-C22 Aromatics 17 / 17 102 - 778 287.4118 199 J 375 J 438 J 412 J
C19-C36 Aliphatics 16 / 17 26.3 : 26.3 25.4 - 1140 133.9794 52.2 J 60.1 J 1140 190 J
C9-C18 Aliphatics 11 / 17 6.12 : 12.5 2.15 - 20.9 5.142353 2.73 J 2.73 J 20.9 7.92 J

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

N - presumptively present

mg/Kg - milligrams per kilogram
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

SDRI06012000 
4/25/2005      

0-1 ft

SDRI06013000 
4/28/2005      

0-0.5 ft

SDRI06014000 
4/28/2005      

0-1 ft

SDRI06015000 
4/28/2005      

0-1 ft

SDRI06016000 
4/28/2005      

0-1 ft

SDRI06018000 
4/28/2005      

0-0.5 ft

SDRI06019000 
4/28/2005      

0-0.5 ft

SDRI06020000 
4/28/2005      

0-0.5 ft

SDRI06023000 
4/28/2005      

0-0.5 ft

 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole

SDRI06012000 
4/25/2005      

0-1 ft

SDRI06013000 
4/28/2005      

0-0.5 ft

SDRI06014000 
4/28/2005      

0-1 ft

SDRI06015000 
4/28/2005      

0-1 ft

SDRI06016000 
4/28/2005      

0-1 ft

SDRI06018000 
4/28/2005      

0-0.5 ft

SDRI06019000 
4/28/2005      

0-0.5 ft

SDRI06020000 
4/28/2005      

0-0.5 ft

SDRI06023000 
4/28/2005      

0-0.5 ft
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R

6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

12 U 1.08 UJ 0.704 U 1.55 UJ 1.04 UJ 2.82 UJ 2.22 UJ 2.28 UJ 2.65 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

6.01 UJ 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 UJ 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 UJ 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
0.601 U 0.0469 J 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
0.601 U 0.0546 J 0.0352 0.0546 J 0.0352 J 0.141 UJ 0.111 UJ 0.114 UJ 0.11 J
0.601 U 0.0406 J 0.0369 0.0446 J 0.0363 J 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
0.601 U 0.101 J 0.0787 0.12 J 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ

12 U 1.08 UJ 0.49 J 2.23 J 1.04 UJ 4.34 J 2.22 UJ 3.78 J 2.01 J
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

3 U 0.54 UJ 0.352 UJ 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

6.01 UJ 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene

SDRI06012000 
4/25/2005      

0-1 ft

SDRI06013000 
4/28/2005      

0-0.5 ft

SDRI06014000 
4/28/2005      

0-1 ft

SDRI06015000 
4/28/2005      

0-1 ft

SDRI06016000 
4/28/2005      

0-1 ft

SDRI06018000 
4/28/2005      

0-0.5 ft

SDRI06019000 
4/28/2005      

0-0.5 ft

SDRI06020000 
4/28/2005      

0-0.5 ft

SDRI06023000 
4/28/2005      

0-0.5 ft
0.601 U 0.0751 J 0.0448 0.0532 J 0.0588 J 0.141 UJ 0.256 J 0.073 J 0.133 UJ
0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
6.01 U 0.54 UJ 0.352 U 0.281 J 0.107 J 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 1.29 J 0.352 U 0.253 J 0.519 UJ 0.475 J 1.11 UJ 0.256 J 0.424 J
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 UJ 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

0.601 U 0.132 J 0.0752 0.09 J 0.097 J 0.141 UJ 0.259 J 0.109 J 0.233 J
0.601 U 0.054 UJ 0.0352 U 0.036 J 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

0.601 U 0.054 UJ 0.154 J 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

0.601 U 0.054 UJ 0.0352 U 0.0776 UJ 0.0519 UJ 0.141 UJ 0.111 UJ 0.114 UJ 0.133 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ
6.01 U 0.54 UJ 0.352 U 0.776 UJ 0.519 UJ 1.41 UJ 1.11 UJ 1.14 UJ 1.33 UJ

0.601 U 0.0523 J 0.0343 J 0.058 J 0.0506 J 0.192 J 0.142 J 0.07 J 0.118 J
6.01 U 0.54 UJ 0.352 U 0.28 J 0.519 UJ 0.554 J 0.391 J 1.14 UJ 1.33 UJ

0.601 U 0.187 J 0.0737 0.0876 J 0.0768 J 0.391 J 0.26 J 0.138 J 0.224 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI06012000 
4/25/2005      

0-1 ft

SDRI06013000 
4/28/2005      

0-0.5 ft

SDRI06014000 
4/28/2005      

0-1 ft

SDRI06015000 
4/28/2005      

0-1 ft

SDRI06016000 
4/28/2005      

0-1 ft

SDRI06018000 
4/28/2005      

0-0.5 ft

SDRI06019000 
4/28/2005      

0-0.5 ft

SDRI06020000 
4/28/2005      

0-0.5 ft

SDRI06023000 
4/28/2005      

0-0.5 ft

0.18 U 0.0054 UJ 0.00776 UJ 0.00519 UJ 0.0141 UJ 0.0111 UJ 0.0114 UJ 0.0133 UJ
0.18 U 0.0054 UJ 0.00776 UJ 0.00519 UJ 0.0141 UJ 0.0111 UJ 0.0114 UJ 0.0133 UJ
0.18 U 0.0054 UJ 0.00776 UJ 0.00519 UJ 0.0141 UJ 0.0111 UJ 0.0114 UJ 0.0133 UJ
0.18 U 0.0054 UJ 0.00776 UJ 0.00519 UJ 0.0141 UJ 0.0111 UJ 0.0114 UJ 0.0133 UJ
0.18 U 0.0054 UJ 0.00776 UJ 0.00519 UJ 0.0141 UJ 0.0111 UJ 0.0114 UJ 0.0133 UJ

0.162 J 0.0461 J 0.00776 UJ 0.0058 J 0.0858 J 0.103 J 0.0293 J 0.0319 J
0.18 U 0.0134 J 0.00776 UJ 0.006 J 0.0141 UJ 0.0111 UJ 0.0114 UJ 0.0133 UJ

856 2570  1290  2210  1330  1620 5450 1260 1710 
0.56 J 0.93 J 1.2 J 1.6 J 1 J 1.3 2.3 1.3 0.84 
1.7 U 6.4 2.9 9 2.3 3.3  14 2.8 2.8 
32.1 45.3 37.1 71 30.9 33.4 39.5 33.4 32.8 
1.6 37.6 J 4.7 J 3.8 J 1.1 J 10.3 59 2.2 1.7 

0.91 1.8 0.57 0.76 0.81 1.4 2.1 0.82  0.89 
2270 J 8040 J 2990 J 2560 J 1270 J 1720 3480 1210 J 1610 

2.6 J 11.3 5 9.4 3.9 7.4 31.8 4.6 3.9 
0.64 2.8 1.4 2.4 1.1 1.3 5.8 1.1 1.1 
36.6 119 66.7 76.8 78.8 180 J 397 J 209 J 42 J
2670 6610 2930 27200 2060 3880 25600 3070 2980 
31.9  50.1 47.9 97.3 64.5 59.4 J 129 J 55.3 J 44.7 J
539 876 577 442 368 444 920 342 417 

33.3 106 J 46.8 J 120 J 45.2 J 30.7 85.5 37.4 31.2 
0.03 0.54 0.021 0.2 0.22 0.21 J 0.45 J 0.33 J 0.14 J
11.4 67.6 33.1 19.2 5.8 122 181 44.5 6.3 
4.2 J 11.5 9.5 13.1 7 11.8 32.5 8.2 7.9 
421  696 J 603 J 789 J 564 J 471 597 549 J 352 

0.49 U 1.2 U 0.89 U 1.4 U 1 U 1.6 U 1.3 U 1.1 U 1.2 U
0.33 U 2.7 0.75 0.83 U 0.65 U 2 J 9.4 J 0.96 J 0.5 UJ

338 260 252 379 235 221 217  170 225 
0.027 UJ 0.26 J 0.13 J 0.16 J 0.066 UJ 0.2 0.53 0.11 J 0.067 U

0.17 U 1.7 J 0.22 J 0.65 J 0.072 UJ 0.78 J 3.2 J 0.36 J 0.16 J
25.8 89.8 39.1 71.6 50.8 63.5 161 54 64.1 
1.2 J 10 J 2.7 J 3.3 J 1.6 J 7.9 27.6 2.4 0.97 

16.2 J 32.2 19.5 24.2 42.7 24.7 J 78.2 J 17.3 J 7.7 J
4.8 J 9.8 J 8.5 J 22.2 J 19.7 J 21.2 30.7 18.1 7.8 
137 648 86.4 159 77.6 385 281 163 197 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
CARBON
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

N - presumptively present

mg/Kg - milligrams per kilogram

SDRI06012000 
4/25/2005      

0-1 ft

SDRI06013000 
4/28/2005      

0-0.5 ft

SDRI06014000 
4/28/2005      

0-1 ft

SDRI06015000 
4/28/2005      

0-1 ft

SDRI06016000 
4/28/2005      

0-1 ft

SDRI06018000 
4/28/2005      

0-0.5 ft

SDRI06019000 
4/28/2005      

0-0.5 ft

SDRI06020000 
4/28/2005      

0-0.5 ft

SDRI06023000 
4/28/2005      

0-0.5 ft
0.58 J 2.8 J 1.3 J 1.2 J 0.77 J 1.8 J 7.2 J 0.96 J 0.37 J

411000 365000 351000 360000 362000 373000 340000 367000 383000 
91.7 92.8 93.5 93.4 95.2 94.8 93.6 92.4 94.2 

118 J 458 J 778 J 219 J 259 J 263 J 241 
26.3 UJ 176 J 105 J 58.9 J 130 J 72.3 J 58.6 
10.8 UJ 7.01 J 6.56 J 3.25 J 2.82 J 2.87 J 2.15 J
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Volatile Organics (mg/Kg)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

SDRI06024000 
4/28/2005      

0-0.5 ft

SDRI06026000 
5/3/2005       

0-1 ft

SDRI06027000 
5/3/2005       

0-1 ft

SDRI06028000 
5/3/2005       

0-1 ft

SDRI06037000 
5/2/2005       

0-1 ft

SDRI06041000 
4/26/2005      

0-0.5 ft

SDRI06042000 
4/27/2005      

0-0.5

SDRI06043000 
4/27/2005      

0-0.5 ft

SDRI06044000 
4/27/2005      

0-0.5 ft

 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Carbazole

SDRI06024000 
4/28/2005      

0-0.5 ft

SDRI06026000 
5/3/2005       

0-1 ft

SDRI06027000 
5/3/2005       

0-1 ft

SDRI06028000 
5/3/2005       

0-1 ft

SDRI06037000 
5/2/2005       

0-1 ft

SDRI06041000 
4/26/2005      

0-0.5 ft

SDRI06042000 
4/27/2005      

0-0.5

SDRI06043000 
4/27/2005      

0-0.5 ft

SDRI06044000 
4/27/2005      

0-0.5 ft
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R
 R  R  R  R  R  R  R  R  R

1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 0.238 J 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

2.21 UJ 2.68 UJ 2.62 UJ 2.36 UJ 2.04 UJ 0.944 UJ 0.82 UJ 13.8 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

0.11 UJ 0.134 UJ 0.131 UJ 0.087 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

0.11 UJ 0.134 UJ 0.131 UJ 0.092 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 UJ
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 UJ
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 UJ

0.11 UJ 0.134 UJ 0.131 UJ 0.118 UJ 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.09 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.097 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
0.076 J 0.134 UJ 0.131 UJ 0.118 UJ 0.102 UJ 0.0472 UJ 0.0481 J 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.118 UJ 0.102 UJ 0.0472 UJ 0.051 J 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.357 J 0.309 J 0.0472 UJ 0.0892 J 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.118 UJ 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.309 J 0.102 UJ 0.0472 UJ 0.0412 J 0.692 U

1.12 J 3.56 J 3.79 J 4.42 J 2.36 J 0.671 J 0.82 UJ 13.8 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 0.517 J 2.15 J 0.617 J 0.411 J 0.472 UJ 0.41 UJ 3.46 U
1.1 UJ 1.34 UJ 1.31 UJ 0.287 J 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 UJ
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/Kg)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene

SDRI06024000 
4/28/2005      

0-0.5 ft

SDRI06026000 
5/3/2005       

0-1 ft

SDRI06027000 
5/3/2005       

0-1 ft

SDRI06028000 
5/3/2005       

0-1 ft

SDRI06037000 
5/2/2005       

0-1 ft

SDRI06041000 
4/26/2005      

0-0.5 ft

SDRI06042000 
4/27/2005      

0-0.5

SDRI06043000 
4/27/2005      

0-0.5 ft

SDRI06044000 
4/27/2005      

0-0.5 ft
0.11 UJ 0.072 J 0.073 J 0.157 J 0.092 J 0.0472 UJ 0.056 J 0.692 U
0.11 UJ 0.134 UJ 0.131 UJ 0.118 UJ 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
1.1 UJ 1.34 UJ 0.436 J 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 0.511 J 0.542 J 1.18 J 1.02 UJ 0.472 UJ 0.177 J 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 0.139 J 1.02 UJ 0.0584 J 0.0603 J 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

0.118 J 0.132 J 0.12 J 0.204 J 0.16 J 0.0266 J 0.131 J 0.274 J
0.11 UJ 0.134 UJ 0.131 UJ 0.105 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 UJ
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

0.11 UJ 0.134 UJ 0.131 UJ 0.48 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

0.11 UJ 0.134 UJ 0.131 UJ 0.079 J 0.102 UJ 0.0472 UJ 0.041 UJ 0.692 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U
1.1 UJ 1.34 UJ 1.31 UJ 1.17 J 0.839 J 0.472 UJ 0.41 UJ 6.92 U

0.065 J 0.079 J 0.071 J 0.16 J 0.08 J 0.0472 UJ 0.0544 J 0.692 U
1.1 UJ 1.34 UJ 1.31 UJ 1.18 UJ 1.02 UJ 0.472 UJ 0.41 UJ 6.92 U

0.135 J 0.133 J 0.113 J 0.282 J 0.124 J 0.0472 UJ 0.0919 J 0.692 U

0.491 U
0.738 NJ
0.491 U

0.0491 U
0.234 NJ
0.0491 U
0.146 NJ
0.0245 U

0.225 J
0.0491 U

0.597 J
0.491 U

0.0491 U
0.491 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
SD-DataSummaries.xls, Sphagnum Bog Peat Page 13 of 15



Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Phenanthrene
Pyrene
PCBs (mg/Kg)
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc

SDRI06024000 
4/28/2005      

0-0.5 ft

SDRI06026000 
5/3/2005       

0-1 ft

SDRI06027000 
5/3/2005       

0-1 ft

SDRI06028000 
5/3/2005       

0-1 ft

SDRI06037000 
5/2/2005       

0-1 ft

SDRI06041000 
4/26/2005      

0-0.5 ft

SDRI06042000 
4/27/2005      

0-0.5

SDRI06043000 
4/27/2005      

0-0.5 ft

SDRI06044000 
4/27/2005      

0-0.5 ft
0.491 UJ

0.303 

0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0102 U 0.415 U
0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0102 U 0.415 U
0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0102 U 0.415 U
0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0102 U 0.415 U
0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0102 U 0.415 U
0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0689 0.415 U
0.011 UJ 0.0134 UJ 0.0131 UJ 0.0118 UJ 0.0441 J 0.415 U

1330 1220 J 1040 J 1100 J 3660 J 900  950  492  1060 
0.69 0.57 J 0.73 J 0.74 J 0.29 UJ 0.3 UJ 0.39 J 0.21 UJ 0.5 J
2.2  2 U 1.6 U 2.5 U 1.3 U 0.64 U 1.1 U 0.33 U 1.2 UJ
39 28.9 J 25.7 J 29.1 J 17 J 6.4 12 24.1 19.7 

2.1 0.47 J 0.34 J 0.19 J 10.1 J 0.28 J 0.14 J 0.047 J 0.33 
1.5 0.4 0.47 0.67 0.24 0.34 0.36 0.14  0.6 

1480 J 1670 J 990 J 1220 J 1020 J 740 J 1310 J 2290 J 1850 J
3 4 J 4.1 J 4.5 J 8.3 J 4 4 3.3 3.9 J

0.99 0.7 0.72 1 1.3 0.93 0.9 0.39 1.5 
42.6 J 17.1 U 39.7 U 160 93.5 46 19.3 8.2 15.7 U
2690 1500 J 1300 J 1280 J 1790 J 1200 1470 663 1820 

40.7 J 40.4 J 60.6 J 48.5 J 23.3 J 20.4 25.2 4.2 58.8 
396 520 J 453 J 478 J 452 J 417 478 511 638 

34.2 34.1 J 21.6 J 30.1 J 27.1 J 23 J 28.4 J 95 J 41.7 
0.067 J 0.022 0.083 0.069 0.31 0.068 0.063 0.046 0.044 

6.4 3.7 1.5 0.7 52.5 9.2 0.73 0.71 1.7 
7.1 7.1 J 6.3 J 4.3 J 27.4 J 6.2 5.9 3.9 9.5 J
374 272 J 405 J 453 J 360 J 642 J 752 J 1540 J 721 

1.1 U 1.1 U 1 U 1.2 U 0.63 U 0.67 U 0.65 U 0.49 U 0.47 U
0.33 UJ 0.089 U 0.19 U 0.12 U 1.8 0.099 U 0.075 U 0.068 U 0.18 U

171 246 J 237 J 249 J 267 J 213 156 1960 194 
0.07 UJ 0.042 UJ 0.09 UJ 0.084 UJ 0.27 J 0.05 UJ 0.052 UJ 0.018 UJ 0.057 UJ

0.13 J 0.098 J 0.11 J 0.069 J 1.3 J 0.13 UJ 0.11 UJ 0.043 UJ 0.25 U
50.1 46.6 40.5 43.5 180 33.2 34.4 17.5 38.9 

1 0.59  0.77  0.93  4  1.2 J 0.84 J 0.29 UJ 1.3 J
9.5 J 3.5 J 8.3 J 9.2 J 12.8 J 20.9 14.8 1.9 12.1 J

9.8 10.1 J 15.7 J 13.2 J 10.9 J 7.5 J 7.5 J 3.2 J 9.8 J
347 50.9 J 50.5 J 55.5 J 24.6 J 29.6 36.9 21.6 54.2 
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Summary of Analytical Results - Sphagnum Bog Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param.name
Zirconium
CARBON
Percent Moisture (%)
EPH (mg/Kg)
C11-C22 Aromatics
C19-C36 Aliphatics
C9-C18 Aliphatics

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

N - presumptively present

mg/Kg - milligrams per kilogram

SDRI06024000 
4/28/2005      

0-0.5 ft

SDRI06026000 
5/3/2005       

0-1 ft

SDRI06027000 
5/3/2005       

0-1 ft

SDRI06028000 
5/3/2005       

0-1 ft

SDRI06037000 
5/2/2005       

0-1 ft

SDRI06041000 
4/26/2005      

0-0.5 ft

SDRI06042000 
4/27/2005      

0-0.5

SDRI06043000 
4/27/2005      

0-0.5 ft

SDRI06044000 
4/27/2005      

0-0.5 ft
0.38 J  R  R  R  R 0.37 J 0.22 J 0.24 J 0.46 J

374000 450000 319000 211000 302000 386000 342000 
93.1 96.5 96.7 96.9 93.2 94.6 94.2 92.2 93.9 

127  265 J 173 J 265  102 J 194 J
27.3 J 48.5 J 25.4 J 41.6 J 36.7 41.9 J

6.62 UJ 8.05 UJ 7.85 UJ 2.51 J 6.12 U 12.5 UJ
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16GZW7-1 

9/19/2008
GWRI16GZW7S  

8/27/2007
GWRI16HB12 

4/21/2008
GWRI16HB12 

9/16/2008
Volatile Organics (mg/L)
1,1,1-Trichloroethane 40 / 158 0.0005 : 0.0005 0.000102 - 0.0329 0.001665
1,1,2,2-Tetrachloroethane 0 / 158 0.0005 : 0.0005 0.00025
1,1,2-Trichloroethane 4 / 158 0.0005 : 0.0005 0.00028 - 0.00037 0.000252
1,1-Dichloroethane 29 / 158 0.0005 : 0.0005 0.00018 - 0.0092 0.00052
1,1-Dichloroethene 23 / 158 0.0005 : 0.0029 0.00013 - 0.0141 0.000755
1,2,4-Trimethylbenzene 0 / 158 0.0005 : 0.0005 0.00025
1,2-Dibromoethane 0 / 158 0.0005 : 0.0005 0.00025
1,2-Dichlorobenzene 0 / 158 0.0005 : 0.0005 0.00025
1,2-Dichloroethane 0 / 158 0.0005 : 0.0005 0.00025
1,2-Dichloropropane 0 / 158 0.0005 : 0.0005 0.00025
1,3,5-Trimethylbenzene 0 / 158 0.0005 : 0.0005 0.00025
1,3-Dichlorobenzene 0 / 158 0.0005 : 0.0005 0.00025
1,3-Dichloropropene (total) 0 / 8 0.0005 : 0.0005 0.00025
1,4-Dichlorobenzene 6 / 158 0.0005 : 0.0005 0.00029 - 0.0011 0.000267
2-Butanone 0 / 158 0.001 : 0.0026 0.000509
2-Hexanone 3 / 158 0.001 : 0.001 0.00069 - 0.0033 0.000533
4-Methyl-2-pentanone 0 / 158 0.001 : 0.001 0.0005
Acetone 1 / 158 0.0005 : 0.014 0.017 - 0.017 0.001032
Benzene 0 / 158 0.0005 : 0.0005 0.00025
Bromodichloromethane 2 / 158 0.0005 : 0.0005 0.00013 - 0.00041 0.00025
Bromoform 0 / 158 0.0005 : 0.0005 0.00025
Bromomethane 2 / 158 0.0005 : 0.0005 0.0003 - 0.00032 0.000251
Carbon disulfide 2 / 158 0.001 : 0.0047 0.00053 - 0.033 0.000729
Carbon tetrachloride 0 / 158 0.0005 : 0.0005 0.00025
Chlorobenzene 0 / 158 0.0005 : 0.0005 0.00025
Chlorodibromomethane 2 / 158 0.0005 : 0.0005 0.00052 - 0.00075 0.000255
Chloroethane 0 / 158 0.0005 : 0.0005 0.00025
Chloroform 32 / 158 0.00022 : 0.00081 0.000159 - 0.00087 0.000283
Chloromethane 2 / 158 0.0005 : 0.0005 0.000261 - 0.000279 0.00025
Cis-1,2-Dichloroethene 35 / 158 0.0005 : 0.0005 0.00012 - 0.0044 0.000414
cis-1,3-Dichloropropene 0 / 158 0.0005 : 0.0005 0.00025
Dichlorodifluoromethane 0 / 158 0.0005 : 0.0005 0.00025
Ethyl benzene 0 / 158 0.0005 : 0.0005 0.00025
Methyl Tertbutyl Ether 32 / 158 0.0005 : 0.0005 0.00017 - 0.0239 0.000873
Methylene chloride 0 / 158 0.00033 : 0.00104 0.000253
o-Xylene 0 / 158 0.0005 : 0.0005 0.00025
Styrene 0 / 158 0.0005 : 0.0005 0.00025
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16GZW7-1 

9/19/2008
GWRI16GZW7S  

8/27/2007
GWRI16HB12 

4/21/2008
GWRI16HB12 

9/16/2008
Tetrachloroethene 75 / 158 0.0005 : 0.0005 0.00011 - 0.06 0.00212
Toluene 7 / 158 0.00006 : 0.0005 0.00025 - 0.053 0.000621
trans-1,2-Dichloroethene 1 / 158 0.0005 : 0.0005 0.0042 - 0.0042 0.000275
trans-1,3-Dichloropropene 0 / 150 0.0005 : 0.0005 0.00025
Trichloroethene 93 / 158 0.0005 : 0.0005 0.000258 - 0.0527 0.002559
Trichlorofluoromethane 2 / 158 0.0005 : 0.0005 0.000689 - 0.00281 0.000269
Vinyl acetate 0 / 158 0.001 : 0.001 0.0005
Vinyl chloride 2 / 158 0.0005 : 0.0005 0.00033 - 0.00046 0.000252
Xylene, m/p 0 / 158 0.0005 : 0.0005 0.00025
Xylenes, Total 0 / 158 0.0005 : 0.0005 0.00025
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene 0 / 140 0.0088 : 0.0108 0.004847
1,4-Dioxane 14 / 147 0.00472 : 0.0204 0.000992 - 0.0258 0.005344
2,4,5-Trichlorophenol 0 / 140 0.001 : 0.0108 0.004815
2,4,6-Trichlorophenol 0 / 140 0.0088 : 0.0108 0.004847
2,4-Dichlorophenol 0 / 140 0.0088 : 0.0108 0.004847
2,4-Dimethylphenol 0 / 140 0.0088 : 0.0108 0.004847
2,4-Dinitrophenol 0 / 140 0.0175 : 0.0215 0.009698
2,4-Dinitrotoluene 0 / 140 0.0088 : 0.0108 0.004847
2,6-Dinitrotoluene 0 / 140 0.0088 : 0.0108 0.004847
2-Chloronaphthalene 0 / 140 0.00088 : 0.0011 0.000484
2-Chlorophenol 0 / 140 0.0088 : 0.0108 0.004847
2-Methylnaphthalene 0 / 140 0.00088 : 0.0011 0.000484
2-Methylphenol 0 / 140 0.0088 : 0.0108 0.004847
2-Nitroaniline 0 / 140 0.0088 : 0.0108 0.004847
3,3`-Dichlorobenzidine 0 / 140 0.0088 : 0.0108 0.004847
4-Chloroaniline 0 / 140 0.0088 : 0.0108 0.004847
Acenaphthene 0 / 140 0.00088 : 0.0102 0.000517
Acenaphthylene 0 / 140 0.00088 : 0.0011 0.000484
Anthracene 0 / 140 0.00088 : 0.0096 0.000515
Benzo(a)anthracene 0 / 140 0.00088 : 0.0011 0.000484
Benzo(a)pyrene 0 / 140 0.00088 : 0.0011 0.000484
Benzo(b)fluoranthene 0 / 140 0.00088 : 0.0011 0.000484
Benzo(ghi)perylene 0 / 140 0.00088 : 0.0011 0.000484
Benzo(k)fluoranthene 0 / 140 0.00088 : 0.0011 0.000484
Benzoic Acid 0 / 131 0.0175 : 0.0215 0.00972
Bis(2-Chloroethyl)ether 0 / 140 0.0088 : 0.0108 0.004847
Bis(2-Chloroisopropyl)ether 0 / 132 0.0088 : 0.0108 0.004853
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16GZW7-1 

9/19/2008
GWRI16GZW7S  

8/27/2007
GWRI16HB12 

4/21/2008
GWRI16HB12 

9/16/2008
Bis(2-Ethylhexyl)phthalate 18 / 140 0.00429 : 0.0108 0.002 - 0.0239 0.004745
Bis(Chloromethyl)ether 0 / 8 0.00935 : 0.00971 0.004751
Butylbenzylphthalate 0 / 140 0.0088 : 0.0108 0.004847
Carbazole 0 / 140 0.0088 : 0.0108 0.004847
Chrysene 0 / 140 0.00088 : 0.0011 0.000484
Dibenz(a,h)anthracene 0 / 140 0.00088 : 0.0011 0.000484
Dibenzofuran 0 / 140 0.0088 : 0.0108 0.004847
Diethylphthalate 0 / 140 0.0088 : 0.0108 0.004847
Dimethylphthalate 0 / 140 0.0088 : 0.0108 0.004847
Di-n-butylphthalate 2 / 140 0.0088 : 0.0108 0.00017 - 0.00019 0.004779
Di-n-octylphthalate 1 / 140 0.0088 : 0.0108 0.0031 - 0.0031 0.004835
Diphenylamine 0 / 140 0.0088 : 0.0108 0.004847
Fluoranthene 0 / 140 0.00088 : 0.0011 0.000484
Fluorene 0 / 140 0.00047 : 0.0011 0.000482
Hexachlorobenzene 0 / 140 0.0088 : 0.0108 0.004847
Hexachlorobutadiene 0 / 140 0.0088 : 0.0108 0.004847
Hexachlorocyclopentadiene 0 / 140 0.0088 : 0.0108 0.004847
Hexachloroethane 0 / 140 0.0088 : 0.0108 0.004847
Indeno(1,2,3-cd)pyrene 0 / 140 0.00088 : 0.0011 0.000484
Isophorone 0 / 140 0.0088 : 0.0108 0.004847
m+p-Methylphenol 1 / 141 0.00096 : 0.0108 0.0052 - 0.0052 0.004819
Naphthalene 0 / 140 0.00088 : 0.0011 0.000484
Nitrobenzene 0 / 140 0.0088 : 0.0108 0.004847
N-Nitrosodi-n-propylamine 0 / 140 0.0088 : 0.0108 0.004847
Pentachlorophenol 0 / 140 0.0088 : 0.0108 0.004847
Phenanthrene 0 / 140 0.00088 : 0.0011 0.000484
Phenol 2 / 140 0.0088 : 0.0108 0.0034 - 0.0046 0.004834
Pyrene 0 / 140 0.00088 : 0.0011 0.000484
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene 0 / 141 0.00046 : 0.000521 0.000241
Acenaphthylene 0 / 141 0.00046 : 0.000521 0.000241
Anthracene 0 / 141 0.00046 : 0.000521 0.000241
Benzo(a)anthracene 2 / 141 4.67E-05 : 5.21E-05 3.34E-05 - 0.000106 2.48E-05

Benzo(a)pyrene 0 / 141 4.67E-05 : 5.21E-05 2.42E-05
Benzo(b)fluoranthene 2 / 141 4.67E-05 : 5.21E-05 0.000031 - 6.73E-05 2.45E-05
Benzo(ghi)perylene 0 / 141 4.67E-05 : 5.21E-05 2.42E-05
Benzo(k)fluoranthene 2 / 141 0.00002 : 5.92E-05 2.66E-05 - 0.00011 1.32E-05
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16GZW7-1 

9/19/2008
GWRI16GZW7S  

8/27/2007
GWRI16HB12 

4/21/2008
GWRI16HB12 

9/16/2008

Chrysene 2 / 141 4.67E-05 : 5.21E-05 4.75E-05 - 0.000148 2.52E-05
Dibenz(a,h)anthracene 4 / 141 4.67E-05 : 5.21E-05 3.37E-05 - 7.59E-05 2.48E-05

Fluoranthene 3 / 141 4.67E-05 : 5.76E-05 0.000019 - 0.000113 2.49E-05
Fluorene 0 / 141 0.00046 : 0.00095 0.000243

Indeno(1,2,3-cd)pyrene 4 / 141 4.67E-05 : 5.21E-05 2.67E-05 - 6.22E-05 2.46E-05
Naphthalene 0 / 141 0.00046 : 0.000521 0.000241
Phenanthrene 0 / 141 0.00046 : 0.000521 0.000241

Pyrene 4 / 141 4.67E-05 : 0.000051 2.33E-05 - 5.66E-05 2.46E-05
Metals, Total (mg/L)
Aluminum 99 / 159 0.001 : 0.237 0.0024 - 34.1 0.571732
Antimony 12 / 141 0.00007 : 0.0021 0.0006 - 0.0045 0.000361
Arsenic 17 / 141 0.0008 : 0.0163 0.00084 - 0.0321 0.001218
Barium 141 / 141 0.0025 - 0.365 0.027235
Beryllium 30 / 141 0.00002 : 0.000042 0.00002 - 0.0029 7.15E-05
Cadmium 46 / 141 0.000013 : 0.0011 0.000013 - 0.00086 5.97E-05
Calcium 177 / 177 0.627 - 183 20.89552 14.2 15.5 
Chromium 53 / 141 0.00027 : 0.0129 0.00052 - 0.089 0.00268
Cobalt 128 / 141 0.000045 : 0.00047 0.000046 - 0.0398 0.002517
Copper 22 / 141 0.00029 : 0.0236 0.00045 - 1.59 0.021938
Iron 116 / 177 0.0324 : 0.279 0.0433 - 40.4 1.63063 0.0736 0.0956 
Lead 27 / 141 0.000004 : 0.0029 0.00015 - 0.0222 0.001054
Magnesium 165 / 165 0.0496 - 51.5 5.119731
Manganese 153 / 171 0.0002 : 0.0048 0.00051 - 1.27 0.105352 0.0018 0.009 

Mercury 3 / 141 0.000022 : 0.00006 0.000022 - 0.000038 2.01E-05
Molybdenum 66 / 141 0.000022 : 0.0014 0.0002 - 0.925 0.031556
Nickel 44 / 141 0.00031 : 0.0146 0.00092 - 0.065 0.002997
Potassium 147 / 147 0.271 - 30.2 3.734844
Selenium 0 / 141 0.0005 : 0.0046 0.000697
Silica 34 / 34 13.5 - 54 17.67059
Silver 9 / 141 0.000002 : 0.00053 0.00001 - 0.00041 1.43E-05
Sodium 165 / 165 0.297 - 266 20.47107
Thallium 14 / 141 0.000006 : 0.00071 0.000079 - 0.00069 5.3E-05
Thorium 30 / 141 0.00005 : 0.00038 0.000094 - 0.0117 0.000229
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16GZW7-1 

9/19/2008
GWRI16GZW7S  

8/27/2007
GWRI16HB12 

4/21/2008
GWRI16HB12 

9/16/2008
Titanium 56 / 141 0.00088 : 0.0079 0.0014 - 1.78 0.030268
Tungsten 11 / 141 0.00006 : 0.0016 0.00024 - 0.0113 0.000234

Uranium 132 / 188 0.000006 : 0.00064 0.00001 - 5.36 0.318913 0.152 0.122 0.696 0.836 J
Vanadium 8 / 141 0.001 : 0.0087 0.0015 - 0.072 0.001739
Zinc 27 / 141 0.0012 : 0.0244 0.004 - 0.982 0.028331
Zirconium 12 / 141 0.000019 : 0.0016 0.0006 - 0.0094 0.000334
Metals, Dissolved (mg/L)
Aluminum 0 / 2 0.0085 : 0.0086 0.004275
Antimony 0 / 2 0.0001 : 0.0001 0.00005
Arsenic 1 / 2 0.0008 : 0.0008 0.00098 - 0.00098 0.00069
Barium 2 / 2 0.0036 - 0.0307 0.01715
Beryllium 0 / 2 0.00002 : 0.00002 0.00001
Cadmium 1 / 2 0.00002 : 0.00002 0.000084 - 0.000084 0.000047
Calcium 14 / 14 11.5 - 61.3 18.49286 13.3 15 
Chromium 1 / 2 0.0004 : 0.0004 0.0016 - 0.0016 0.0009
Cobalt 2 / 2 0.00044 - 0.00085 0.000645
Copper 2 / 2 0.00088 - 0.0092 0.00504
Iron 13 / 14 0.035 : 0.035 0.0464 - 1.52 0.181214 0.035 U 0.0652 J
Lead 0 / 2 0.00002 : 0.00025 6.75E-05
Magnesium 2 / 2 3.09 - 12.6 7.845
Manganese 12 / 14 0.00062 : 0.00094 0.0011 - 0.321 0.033806 0.0016 0.0076 
Mercury 0 / 2 0.00006 : 0.00006 0.00003
Molybdenum 2 / 2 0.0083 - 0.0414 0.02485
Nickel 2 / 2 0.0019 - 0.0028 0.00235
Potassium 2 / 2 2.53 - 10.2 6.365
Selenium 0 / 2 0.0009 : 0.0009 0.00045
Silver 0 / 2 0.00001 : 0.00001 0.000005
Sodium 2 / 2 9.46 - 48.8 29.13
Thallium 0 / 2 0.00002 : 0.00081 0.000208
Thorium 0 / 2 0.00009 : 0.00009 0.000045
Titanium 0 / 2 0.00088 : 0.0018 0.00067
Tungsten 0 / 2 0.00082 : 0.008 0.002205
Uranium 11 / 13 0.000038 : 0.000048 0.00031 - 4.16 0.574673 0.789 J
Vanadium 1 / 2 0.0017 : 0.0017 0.0011 - 0.0011 0.000975
Zinc 0 / 2 0.003 : 0.007 0.0025
Zirconium 0 / 2 0.0004 : 0.0004 0.0002
Inorganics (mg/L)

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 5 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16GZW7-1 

9/19/2008
GWRI16GZW7S  

8/27/2007
GWRI16HB12 

4/21/2008
GWRI16HB12 

9/16/2008
Bromide 0 / 12 0.2 : 0.2 0.1 0.2 U 0.2 U
CARBON 5 / 5 1.4 - 3.76 2.266
Carbonate Alkalinity, as CaCO3 0 / 23 2 : 2 1
Chloride 17 / 19 19.9 : 22.2 17.7 - 50.7 25.21842 27.2 18.4 
Fluoride 36 / 58 0.03 : 0.151 0.04 - 0.264 0.071819 0.045 J 0.045 J
Hardness as CaCO3 15 / 15 17.5 - 534 111.16
Iron, Ferric 42 / 48 0.0284 : 0.25 0.0312 - 9.85 0.471379
Iron, Ferrous 23 / 57 0.0284 : 0.05 0.0288 - 1.99 0.140414
Nitrate as N 143 / 158 0.02 : 3.13 0.09 - 55.1 3.667044 0.926 2.32 
Nitric Acid 17 / 18 0.1 : 0.1 0.043 - 28.1 5.216833
Nitrite as N 7 / 67 0.03 : 0.1 0.061 - 2.13 0.099951
Orthophosphate 9 / 45 0.055 : 0.23 0.027 - 0.181 0.0904 0.2 UJ 0.2 U
Phosphorus, Total as P 5 / 12 0.05 : 0.093 0.04 - 0.2 0.050375 0.05 U 0.05 U
Sulfate 76 / 78 16.7 : 22.1 4.9 - 540 28.06936 11.5 23.2 
Sulfide 2 / 33 0.03 : 0.1 0.0263 - 0.0278 0.040124
Total Alkalinity, as CaCO3 49 / 61 0.725 : 80.3 2.02 - 66.7 26.42971 22.5 9.13 40.6 40.3 
Total Organic Carbon 33 / 42 0.506 : 1.88 0.597 - 3.28 1.106095
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3 1 / 1 22.4 - 22.4 22.4

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GWRI16HB12A 
8/27/2007

GWRI16HBPZ2R  
4/21/2008

GWRI16HBPZ2R  
8/27/2007

GWRI16HBPZ2R  
9/16/2008

GWRI16MW1  
8/29/2007

GWRI16MW1A  
8/29/2007

GWRI16MW1  
9/17/2008

GWRI16MW8A  
4/21/2008

GWRI16MW8A  
8/27/2007

0.0288 0.0098 
0.0005 U 0.0005 U

0.00037 J 0.0005 U
0.00154 0.000513 
0.0141 0.00451 

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.001 UJ 0.001 U

0.001 UJ 0.001 UJ
0.001 U 0.001 U

0.001 UJ 0.001 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.001 U 0.001 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.000213 J 0.000159 J
0.0005 UJ 0.000261 J

0.000912 0.00028 J
0.0005 U 0.0005 U

0.0005 UJ 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.000787 U 0.000535 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GWRI16HB12A 
8/27/2007

GWRI16HBPZ2R  
4/21/2008

GWRI16HBPZ2R  
8/27/2007

GWRI16HBPZ2R  
9/16/2008

GWRI16MW1  
8/29/2007

GWRI16MW1A  
8/29/2007

GWRI16MW1  
9/17/2008

GWRI16MW8A  
4/21/2008

GWRI16MW8A  
8/27/2007

0.00125 0.000449 J
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0351 0.0106 
0.0005 U 0.0005 U

0.001 U 0.001 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GWRI16HB12A 
8/27/2007

GWRI16HBPZ2R  
4/21/2008

GWRI16HBPZ2R  
8/27/2007

GWRI16HBPZ2R  
9/16/2008

GWRI16MW1  
8/29/2007

GWRI16MW1A  
8/29/2007

GWRI16MW1  
9/17/2008

GWRI16MW8A  
4/21/2008

GWRI16MW8A  
8/27/2007
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GWRI16HB12A 
8/27/2007

GWRI16HBPZ2R  
4/21/2008

GWRI16HBPZ2R  
8/27/2007

GWRI16HBPZ2R  
9/16/2008

GWRI16MW1  
8/29/2007

GWRI16MW1A  
8/29/2007

GWRI16MW1  
9/17/2008

GWRI16MW8A  
4/21/2008

GWRI16MW8A  
8/27/2007

11.6 

0.0549 

0.0267 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GWRI16HB12A 
8/27/2007

GWRI16HBPZ2R  
4/21/2008

GWRI16HBPZ2R  
8/27/2007

GWRI16HBPZ2R  
9/16/2008

GWRI16MW1  
8/29/2007

GWRI16MW1A  
8/29/2007

GWRI16MW1  
9/17/2008

GWRI16MW8A  
4/21/2008

GWRI16MW8A  
8/27/2007

1.64 1.16 1.67 1.35 J 0.771 

11.5 

0.0464 J

0.0267 

1.36 J
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GWRI16HB12A 
8/27/2007

GWRI16HBPZ2R  
4/21/2008

GWRI16HBPZ2R  
8/27/2007

GWRI16HBPZ2R  
9/16/2008

GWRI16MW1  
8/29/2007

GWRI16MW1A  
8/29/2007

GWRI16MW1  
9/17/2008

GWRI16MW8A  
4/21/2008

GWRI16MW8A  
8/27/2007

0.2 U

19.5 
0.046 J

1.94 

0.2 U
0.05 U

20.7 

41.6 30.2 23.3 29.8 22.4 20.3 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GWRI16MW8A  
9/16/2008

GWRI16MW8AB 
4/21/2008

GWRI16MW8AB 
9/16/2008

GWRI16MWS01  
9/17/2008

GWRI16MWS02  
4/21/2008

GWRI16MWS02  
8/27/2007

GWRI16MWS02  
9/17/2008

GWRI16MWS04  
9/19/2008

0.00776 J 0.000435 J
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.00346 J 0.0005 U
0.00368 J 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.001 UJ 0.001 UJ
0.001 UJ 0.001 U
0.001 UJ 0.001 U
0.001 UJ 0.001 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.001 U 0.001 U

0.0005 UJ 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.000869 0.0005 U
0.0005 U 0.0005 U
0.00123 0.0005 U

0.0005 U 0.0005 U
0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U

0.00164 J 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GWRI16MW8A  
9/16/2008

GWRI16MW8AB 
4/21/2008

GWRI16MW8AB 
9/16/2008

GWRI16MWS01  
9/17/2008

GWRI16MWS02  
4/21/2008

GWRI16MWS02  
8/27/2007

GWRI16MWS02  
9/17/2008

GWRI16MWS04  
9/19/2008

0.000619 0.000275 J
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0133 J 0.000562 
0.0005 U 0.0005 U
0.001 UJ 0.001 UJ
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.00472 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GWRI16MW8A  
9/16/2008

GWRI16MW8AB 
4/21/2008

GWRI16MW8AB 
9/16/2008

GWRI16MWS01  
9/17/2008

GWRI16MWS02  
4/21/2008

GWRI16MWS02  
8/27/2007

GWRI16MWS02  
9/17/2008

GWRI16MWS04  
9/19/2008
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GWRI16MW8A  
9/16/2008

GWRI16MW8AB 
4/21/2008

GWRI16MW8AB 
9/16/2008

GWRI16MWS01  
9/17/2008

GWRI16MWS02  
4/21/2008

GWRI16MWS02  
8/27/2007

GWRI16MWS02  
9/17/2008

GWRI16MWS04  
9/19/2008

13.1 20.3 16 

0.0704 J 6.73 0.12 

0.0146 0.126 0.0363 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GWRI16MW8A  
9/16/2008

GWRI16MW8AB 
4/21/2008

GWRI16MW8AB 
9/16/2008

GWRI16MWS01  
9/17/2008

GWRI16MWS02  
4/21/2008

GWRI16MWS02  
8/27/2007

GWRI16MWS02  
9/17/2008

GWRI16MWS04  
9/19/2008

0.799 J 0.982 0.0034 J 0.002 0.0093 0.0161 J

12.8 18.9 15.6 

0.102 J 1.52 J 0.0841 J

0.0145 0.008 0.0359 

0.77 J 0.00031 0.0286 J

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 17 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GWRI16MW8A  
9/16/2008

GWRI16MW8AB 
4/21/2008

GWRI16MW8AB 
9/16/2008

GWRI16MWS01  
9/17/2008

GWRI16MWS02  
4/21/2008

GWRI16MWS02  
8/27/2007

GWRI16MWS02  
9/17/2008

GWRI16MWS04  
9/19/2008

0.2 U 0.2 U 0.2 U

23 50.7 26.3 
0.1 U 0.135 0.1 U

1.36 5.53 3.53 

0.2 U 0.2 U 0.2 U
0.05 U 0.2 0.047 J

13.5 12.3 28.3 

20.9 40.8 16.6 16.2 16.2 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 18 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GWRI16MWS06  
8/28/2007

GWRI16MWS06  
9/17/2008

GWRI16MWS16  
4/21/2008

GWRI16MWS16  
8/28/2007

GWRI16MWS16  
9/16/2008

GWRI16MWS17  
9/16/2008

GWRI16MWS24  
4/21/2008

GWRI16MWS24  
8/27/2007
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GWRI16MWS06  
8/28/2007

GWRI16MWS06  
9/17/2008

GWRI16MWS16  
4/21/2008

GWRI16MWS16  
8/28/2007

GWRI16MWS16  
9/16/2008

GWRI16MWS17  
9/16/2008

GWRI16MWS24  
4/21/2008

GWRI16MWS24  
8/27/2007

0.00472 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 20 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GWRI16MWS06  
8/28/2007

GWRI16MWS06  
9/17/2008

GWRI16MWS16  
4/21/2008

GWRI16MWS16  
8/28/2007

GWRI16MWS16  
9/16/2008

GWRI16MWS17  
9/16/2008

GWRI16MWS24  
4/21/2008

GWRI16MWS24  
8/27/2007

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 21 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GWRI16MWS06  
8/28/2007

GWRI16MWS06  
9/17/2008

GWRI16MWS16  
4/21/2008

GWRI16MWS16  
8/28/2007

GWRI16MWS16  
9/16/2008

GWRI16MWS17  
9/16/2008

GWRI16MWS24  
4/21/2008

GWRI16MWS24  
8/27/2007

14.2 15.6 

0.788 0.166 

0.0144 0.0076 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GWRI16MWS06  
8/28/2007

GWRI16MWS06  
9/17/2008

GWRI16MWS16  
4/21/2008

GWRI16MWS16  
8/28/2007

GWRI16MWS16  
9/16/2008

GWRI16MWS17  
9/16/2008

GWRI16MWS24  
4/21/2008

GWRI16MWS24  
8/27/2007

0.00064 U 0.00027 UJ 0.161 0.158 0.157 J 5.36 3.94 

14.1 15.2 

0.0784 J 0.0672 J

0.0011 0.0061 

0.0045 J 0.138 J
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GWRI16MWS06  
8/28/2007

GWRI16MWS06  
9/17/2008

GWRI16MWS16  
4/21/2008

GWRI16MWS16  
8/28/2007

GWRI16MWS16  
9/16/2008

GWRI16MWS17  
9/16/2008

GWRI16MWS24  
4/21/2008

GWRI16MWS24  
8/27/2007

0.2 U 0.2 U

24.7 27.5 
0.1 U 0.1 U

2.87 1.09 

0.2 U 0.2 U
0.071 0.05 U
12.4 14.4 

25.1 23.9 22.8 23.5 52 35.5 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GWRI16MWS24  
9/16/2008

GWRI16MWS27  
9/17/2008

GWRI16MWS30  
4/21/2008

GWRI16MWS30  
9/17/2008

GWRI16MWSD01 
4/23/2008

GWRI16MWSD01 
9/19/2008

GWRI16OW1  
8/29/2007

GWRI16OW1  
9/18/2008

0.0141 J 0.00289 
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.00246 0.000821 

0.00707 J 0.00116 
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.001 UJ 0.001 UJ
0.001 UJ 0.001 U
0.001 U 0.001 U

0.001 UJ 0.001 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 UJ 0.0005 U
0.001 U 0.001 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.000261 J 0.000214 J
0.0005 UJ 0.0005 U

0.00155 0.000254 J
0.0005 U 0.0005 U

0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U

0.000496 J 0.0005 U
0.00104 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GWRI16MWS24  
9/16/2008

GWRI16MWS27  
9/17/2008

GWRI16MWS30  
4/21/2008

GWRI16MWS30  
9/17/2008

GWRI16MWSD01 
4/23/2008

GWRI16MWSD01 
9/19/2008

GWRI16OW1  
8/29/2007

GWRI16OW1  
9/18/2008

0.00101 0.000394 J
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0213 J 0.00445 
0.0005 U 0.0005 U
0.001 U 0.001 UJ

0.0005 UJ 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GWRI16MWS24  
9/16/2008

GWRI16MWS27  
9/17/2008

GWRI16MWS30  
4/21/2008

GWRI16MWS30  
9/17/2008

GWRI16MWSD01 
4/23/2008

GWRI16MWSD01 
9/19/2008

GWRI16OW1  
8/29/2007

GWRI16OW1  
9/18/2008
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GWRI16MWS24  
9/16/2008

GWRI16MWS27  
9/17/2008

GWRI16MWS30  
4/21/2008

GWRI16MWS30  
9/17/2008

GWRI16MWSD01 
4/23/2008

GWRI16MWSD01 
9/19/2008

GWRI16OW1  
8/29/2007

GWRI16OW1  
9/18/2008

16.1 12.9 15.8 20.1 

0.0821 0.114 0.128 3.35 

0.0292 0.0019 0.0013 U 0.0538 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GWRI16MWS24  
9/16/2008

GWRI16MWS27  
9/17/2008

GWRI16MWS30  
4/21/2008

GWRI16MWS30  
9/17/2008

GWRI16MWSD01 
4/23/2008

GWRI16MWSD01 
9/19/2008

GWRI16OW1  
8/29/2007

GWRI16OW1  
9/18/2008

4.03 J 0.00017 UJ 0.00037 0.000087 UJ 0.0105 

16.4 12.8 15.1 18.9 

0.0741 J 0.0511 J 0.0603 J 0.0599 

0.03 0.00094 U 0.00062 U 0.002 

4.16 J 0.000038 UJ 0.000048 UJ 0.0053 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GWRI16MWS24  
9/16/2008

GWRI16MWS27  
9/17/2008

GWRI16MWS30  
4/21/2008

GWRI16MWS30  
9/17/2008

GWRI16MWSD01 
4/23/2008

GWRI16MWSD01 
9/19/2008

GWRI16OW1  
8/29/2007

GWRI16OW1  
9/18/2008

0.2 U 0.2 U 0.2 U 0.2 U

20.9 19.9 29.2 37.2 
0.1 U 0.1 U 0.1 U 0.07 J

3.13 1.92 2.66 4.81 

0.2 U 0.2 U 0.2 U 0.2 UJ
0.05 U 0.05 J 0.04 J 0.093 U

22.8 12.1 13.4 19.1 

40.8 27.2 25 22 24.1 

22.4 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 30 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GWRI16OW3  
9/18/2008

GWRI16PT09  
4/22/2008

GWRI16PT09  
9/22/2008

GWRI16PT11B1 
4/23/2008

GWRI16PT11B1 
9/16/2008

GWRI16PT11B2 
4/23/2008

GWRI16PT11B2 
9/16/2008

GWRI16PT11B3 
4/23/2008

GWRI16PT11B3 
9/16/2008

0.0005 U 0.0005 U 0.0005 U 0.00432 0.0319 0.000161 J 0.00424 0.000331 J 0.000803 
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000436 J 0.000235 J 0.000536 0.00107 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000177 J 0.0005 U 0.000726 0.00159 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 UJ
0.001 U 0.001 UJ 0.001 UJ 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U
0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.00146 UJ 0.001 UJ 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0034 0.00221 0.000342 J 0.000281 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00475 0.00474 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.000622 U 0.0005 U 0.000629 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GWRI16OW3  
9/18/2008

GWRI16PT09  
4/22/2008

GWRI16PT09  
9/22/2008

GWRI16PT11B1 
4/23/2008

GWRI16PT11B1 
9/16/2008

GWRI16PT11B2 
4/23/2008

GWRI16PT11B2 
9/16/2008

GWRI16PT11B3 
4/23/2008

GWRI16PT11B3 
9/16/2008

0.00136 0.0005 U 0.0005 U 0.000435 J 0.00158 0.0005 U 0.000382 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000548 0.000319 J 0.00332 0.00724 0.00161 0.00329 0.00208 0.0024 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.000992 J 0.0258 0.00476 U 0.00476 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GWRI16OW3  
9/18/2008

GWRI16PT09  
4/22/2008

GWRI16PT09  
9/22/2008

GWRI16PT11B1 
4/23/2008

GWRI16PT11B1 
9/16/2008

GWRI16PT11B2 
4/23/2008

GWRI16PT11B2 
9/16/2008

GWRI16PT11B3 
4/23/2008

GWRI16PT11B3 
9/16/2008
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GWRI16OW3  
9/18/2008

GWRI16PT09  
4/22/2008

GWRI16PT09  
9/22/2008

GWRI16PT11B1 
4/23/2008

GWRI16PT11B1 
9/16/2008

GWRI16PT11B2 
4/23/2008

GWRI16PT11B2 
9/16/2008

GWRI16PT11B3 
4/23/2008

GWRI16PT11B3 
9/16/2008
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GWRI16OW3  
9/18/2008

GWRI16PT09  
4/22/2008

GWRI16PT09  
9/22/2008

GWRI16PT11B1 
4/23/2008

GWRI16PT11B1 
9/16/2008

GWRI16PT11B2 
4/23/2008

GWRI16PT11B2 
9/16/2008

GWRI16PT11B3 
4/23/2008

GWRI16PT11B3 
9/16/2008
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GWRI16OW3  
9/18/2008

GWRI16PT09  
4/22/2008

GWRI16PT09  
9/22/2008

GWRI16PT11B1 
4/23/2008

GWRI16PT11B1 
9/16/2008

GWRI16PT11B2 
4/23/2008

GWRI16PT11B2 
9/16/2008

GWRI16PT11B3 
4/23/2008

GWRI16PT11B3 
9/16/2008
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GWRI16PT11P  
4/22/2008

GWRI16PT11P  
9/17/2008

GWRI16PT11PA 
9/17/2008

GZW-10-
02252004     
2/25/2004

GZW-10-
02252004 

DUP         
2/25/2004

GZW-10-
06092004     
6/9/2004

GZW-7-1-
02242004     
2/24/2004

GZW-7-1-
06092004     
6/9/2004

GZW-7-1-
06092004 

DUP         
6/9/2004

0.000102 J 0.00012 J
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.001 U 0.001 U

0.001 UJ 0.001 UJ
0.001 U 0.001 U

0.001 UJ 0.001 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.001 U 0.001 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.000279 J
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GWRI16PT11P  
4/22/2008

GWRI16PT11P  
9/17/2008

GWRI16PT11PA 
9/17/2008

GZW-10-
02252004     
2/25/2004

GZW-10-
02252004 

DUP         
2/25/2004

GZW-10-
06092004     
6/9/2004

GZW-7-1-
02242004     
2/24/2004

GZW-7-1-
06092004     
6/9/2004

GZW-7-1-
06092004 

DUP         
6/9/2004

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.000864 0.000849 
0.000689 0.00281 

0.001 U 0.001 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.00495 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GWRI16PT11P  
4/22/2008

GWRI16PT11P  
9/17/2008

GWRI16PT11PA 
9/17/2008

GZW-10-
02252004     
2/25/2004

GZW-10-
02252004 

DUP         
2/25/2004

GZW-10-
06092004     
6/9/2004

GZW-7-1-
02242004     
2/24/2004

GZW-7-1-
06092004     
6/9/2004

GZW-7-1-
06092004 

DUP         
6/9/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GWRI16PT11P  
4/22/2008

GWRI16PT11P  
9/17/2008

GWRI16PT11PA 
9/17/2008

GZW-10-
02252004     
2/25/2004

GZW-10-
02252004 

DUP         
2/25/2004

GZW-10-
06092004     
6/9/2004

GZW-7-1-
02242004     
2/24/2004

GZW-7-1-
06092004     
6/9/2004

GZW-7-1-
06092004 

DUP         
6/9/2004

0.0497 0.0218 0.0024 B 0.0199 

162 171 14 15.5 

0.658 0.57 0.0583 0.0694 

49.2 E 51.5 E 3.1 E 3.56 E
0.596 0.16 0.00208 B 0.0024 J

47.9 50.1 9.07 10.7 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GWRI16PT11P  
4/22/2008

GWRI16PT11P  
9/17/2008

GWRI16PT11PA 
9/17/2008

GZW-10-
02252004     
2/25/2004

GZW-10-
02252004 

DUP         
2/25/2004

GZW-10-
06092004     
6/9/2004

GZW-7-1-
02242004     
2/24/2004

GZW-7-1-
06092004     
6/9/2004

GZW-7-1-
06092004 

DUP         
6/9/2004

0.0717 E 0.128 E
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GWRI16PT11P  
4/22/2008

GWRI16PT11P  
9/17/2008

GWRI16PT11PA 
9/17/2008

GZW-10-
02252004     
2/25/2004

GZW-10-
02252004 

DUP         
2/25/2004

GZW-10-
06092004     
6/9/2004

GZW-7-1-
02242004     
2/24/2004

GZW-7-1-
06092004     
6/9/2004

GZW-7-1-
06092004 

DUP         
6/9/2004

0.1 U 0.1 U

0.05 HU 0.05 HU

28.1 H 26.3 1.6 1.85 
0.1 U 0.065 J 0.1 U 0.1 U

540 481 8.72 9.98 
0.1 U 0.1 U 0.1 U 0.1 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

GZW-7S-
02242004     
2/24/2004

GZW-7S-
06082004     
6/8/2004

HB-07-
02242004     
2/24/2004

HB-07-
06082004     
6/8/2004

HB-10-
02252004     
2/25/2004

HB-10-
06082004     
6/8/2004

HB-10S-
02252004     
2/25/2004

HB-10S-
06082004     
6/8/2004

HB-12        
5/24/2006

HB-12-
02242004     
2/24/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

GZW-7S-
02242004     
2/24/2004

GZW-7S-
06082004     
6/8/2004

HB-07-
02242004     
2/24/2004

HB-07-
06082004     
6/8/2004

HB-10-
02252004     
2/25/2004

HB-10-
06082004     
6/8/2004

HB-10S-
02252004     
2/25/2004

HB-10S-
06082004     
6/8/2004

HB-12        
5/24/2006

HB-12-
02242004     
2/24/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

GZW-7S-
02242004     
2/24/2004

GZW-7S-
06082004     
6/8/2004

HB-07-
02242004     
2/24/2004

HB-07-
06082004     
6/8/2004

HB-10-
02252004     
2/25/2004

HB-10-
06082004     
6/8/2004

HB-10S-
02252004     
2/25/2004

HB-10S-
06082004     
6/8/2004

HB-12        
5/24/2006

HB-12-
02242004     
2/24/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

GZW-7S-
02242004     
2/24/2004

GZW-7S-
06082004     
6/8/2004

HB-07-
02242004     
2/24/2004

HB-07-
06082004     
6/8/2004

HB-10-
02252004     
2/25/2004

HB-10-
06082004     
6/8/2004

HB-10S-
02252004     
2/25/2004

HB-10S-
06082004     
6/8/2004

HB-12        
5/24/2006

HB-12-
02242004     
2/24/2004

0.00499 B 0.0187 0.0133 B 0.0419 0.00661 B 0.0272 0.254 9.4 0.156 

14.6 15.4 14.2 14.4 15.5 15.4 11.1 10.7 13.9 16 

0.0582 0.0583 0.0711 0.095 0.056 0.0695 0.993 18 0.0759 0.314 

3.1 E 3.63 E 2.86 E 3.19 E 3.45 E 3.79 E 2.95 E 5.31 E 7.37 9.49 E
0.00611 0.0053 0.0106 0.0097 0.144 0.126 0.442 0.534 0.0227 

1.9 

10.7 11.3 18.8 18.1 14.1 12 9.55 10.7 12.5 15.2 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

GZW-7S-
02242004     
2/24/2004

GZW-7S-
06082004     
6/8/2004

HB-07-
02242004     
2/24/2004

HB-07-
06082004     
6/8/2004

HB-10-
02252004     
2/25/2004

HB-10-
06082004     
6/8/2004

HB-10S-
02252004     
2/25/2004

HB-10S-
06082004     
6/8/2004

HB-12        
5/24/2006

HB-12-
02242004     
2/24/2004

0.132 E 0.0948 E 0.00023 E 0.0035 E 1.16 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

GZW-7S-
02242004     
2/24/2004

GZW-7S-
06082004     
6/8/2004

HB-07-
02242004     
2/24/2004

HB-07-
06082004     
6/8/2004

HB-10-
02252004     
2/25/2004

HB-10-
06082004     
6/8/2004

HB-10S-
02252004     
2/25/2004

HB-10S-
06082004     
6/8/2004

HB-12        
5/24/2006

HB-12-
02242004     
2/24/2004

19.9 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.137 UJ

0.0759 
0.05 HU 0.0412 HJ 0.05 HU 0.0671 0.0284 U 0.199 H

2.5 UJ
2.3 1.87 6.24 5.43 1.91 1.61 0.043 J 0.1 U 3.01 

0.1 U 0.119 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.092 UJ 0.1 U
0.055 UJ

9.95 11.2 15.9 16.3 10.9 10.6 4.9 5.22 16.7 UJ 17.5 
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.0278 J

80.3 UJ
1.14 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 48 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

HB-12-
06092004     
6/9/2004

HB12102804CB  
10/28/2004      

45-55 ft

HB-12-
HYDRASL-
06092004     
6/9/2004

HBPZ-2R     
5/24/2006

HBPZ-2R-
02252004     
2/25/2004

HBPZ-2R-
06092004     
6/9/2004

MW-8A       
5/23/2006

MW-8A DUP   
5/23/2006

MW-8A-
02242004     
2/24/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

HB-12-
06092004     
6/9/2004

HB12102804CB  
10/28/2004      

45-55 ft

HB-12-
HYDRASL-
06092004     
6/9/2004

HBPZ-2R     
5/24/2006

HBPZ-2R-
02252004     
2/25/2004

HBPZ-2R-
06092004     
6/9/2004

MW-8A       
5/23/2006

MW-8A DUP   
5/23/2006

MW-8A-
02242004     
2/24/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

HB-12-
06092004     
6/9/2004

HB12102804CB  
10/28/2004      

45-55 ft

HB-12-
HYDRASL-
06092004     
6/9/2004

HBPZ-2R     
5/24/2006

HBPZ-2R-
02252004     
2/25/2004

HBPZ-2R-
06092004     
6/9/2004

MW-8A       
5/23/2006

MW-8A DUP   
5/23/2006

MW-8A-
02242004     
2/24/2004
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

HB-12-
06092004     
6/9/2004

HB12102804CB  
10/28/2004      

45-55 ft

HB-12-
HYDRASL-
06092004     
6/9/2004

HBPZ-2R     
5/24/2006

HBPZ-2R-
02252004     
2/25/2004

HBPZ-2R-
06092004     
6/9/2004

MW-8A       
5/23/2006

MW-8A DUP   
5/23/2006

MW-8A-
02242004     
2/24/2004

0.165 0.00536 B 0.0581 0.0136 B

15.3 14.4 11.5 12.5 14.3 11.6 

0.314 0.044 0.0437 0.103 0.0433 0.0581 

8.97 7.74 6.49 E 7.54 E 6.85 6.24 E
0.0191 0.0261 0.0298 0.0119 

2.06 2.28 

15 

21.8 14.7 13.6 14.2 8.63 10.8 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

HB-12-
06092004     
6/9/2004

HB12102804CB  
10/28/2004      

45-55 ft

HB-12-
HYDRASL-
06092004     
6/9/2004

HBPZ-2R     
5/24/2006

HBPZ-2R-
02252004     
2/25/2004

HBPZ-2R-
06092004     
6/9/2004

MW-8A       
5/23/2006

MW-8A DUP   
5/23/2006

MW-8A-
02242004     
2/24/2004

4.75 1.71 1.57 2.61 E 0.726 0.534 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

HB-12-
06092004     
6/9/2004

HB12102804CB  
10/28/2004      

45-55 ft

HB-12-
HYDRASL-
06092004     
6/9/2004

HBPZ-2R     
5/24/2006

HBPZ-2R-
02252004     
2/25/2004

HBPZ-2R-
06092004     
6/9/2004

MW-8A       
5/23/2006

MW-8A DUP   
5/23/2006

MW-8A-
02242004     
2/24/2004

22.2 UJ 30.6 
0.091 J 0.151 UJ 0.078 J 0.092 J

0.044 J 0.0312 J
0.0284 U 0.198 0.0284 U 0.05 HU

3.13 UJ 1.68 
3.24 2.9 2.49 2.38 

0.1 U 0.089 UJ 0.1 U 0.1 U 0.033 U 0.1 U
0.055 UJ 0.2 U

16.8 22.1 UJ 15.1 16 12.5 9.8 
0.1 U 0.1 U 0.1 U 0.0263 J

36.8 UJ 21.5 UJ
1.57 0.849 J
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MW-8A-
06092004     
6/9/2004

MW8A102804CB  
10/28/2004       

60-70 ft
MWRIGZW5   
10/28/2005

MWRIGZW5   
3/31/2005

MWRIGZW61  
4/11/2005

MWRIGZW71  
10/24/2005

MWRIGZW71  
4/11/2005

MWRIGZW7S  
10/31/2005

MWRIGZW7S  
4/6/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.0039 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.00046 J 0.0005 U 0.00034 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.003 0.00195 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MW-8A-
06092004     
6/9/2004

MW8A102804CB  
10/28/2004       

60-70 ft
MWRIGZW5   
10/28/2005

MWRIGZW5   
3/31/2005

MWRIGZW61  
4/11/2005

MWRIGZW71  
10/24/2005

MWRIGZW71  
4/11/2005

MWRIGZW7S  
10/31/2005

MWRIGZW7S  
4/6/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00047 J 0.000578 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U

0.0215 UJ 0.0204 U 0.019 U 0.0213 U 0.019 U 0.0189 U 0.0196 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 UJ 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 UJ
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 UJ 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 UJ 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U

0.0215 UJ 0.0204 U  R 0.0213 U  R 0.0189 U 0.0196 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 UJ 0.00952 U 0.0094 U 0.0098 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MW-8A-
06092004     
6/9/2004

MW8A102804CB  
10/28/2004       

60-70 ft
MWRIGZW5   
10/28/2005

MWRIGZW5   
3/31/2005

MWRIGZW61  
4/11/2005

MWRIGZW71  
10/24/2005

MWRIGZW71  
4/11/2005

MWRIGZW7S  
10/31/2005

MWRIGZW7S  
4/6/2005

0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.002 J 0.0094 U 0.0098 U

0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 UJ 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U
0.0108 U 0.0102 U 0.00952 U 0.0106 U 0.00952 U 0.0094 U 0.0098 U
0.0011 U 0.00102 U 0.000952 U 0.0011 U 0.000952 U 0.00094 U 0.00098 U

0.00049 U 0.00051 U 0.000476 U 0.000495 U 0.000472 U 0.000472 U 0.0005 U
0.00049 U 0.00051 U 0.000476 U 0.000495 U 0.000472 U 0.000472 U 0.0005 U
0.00049 U 0.00051 U 0.000476 U 0.000495 U 0.000472 U 0.000472 U 0.0005 U

0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U

0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U
0.0000492 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U
0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U

0.0000592 U 0.0000255 U 0.0000238 U 0.0000248 U 0.0000236 U 0.0000236 U 0.000025 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MW-8A-
06092004     
6/9/2004

MW8A102804CB  
10/28/2004       

60-70 ft
MWRIGZW5   
10/28/2005

MWRIGZW5   
3/31/2005

MWRIGZW61  
4/11/2005

MWRIGZW71  
10/24/2005

MWRIGZW71  
4/11/2005

MWRIGZW7S  
10/31/2005

MWRIGZW7S  
4/6/2005

0.0000475 J 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U
0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U

0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U
0.00049 U 0.00051 U 0.000476 U 0.000495 U 0.000472 U 0.000472 U 0.0005 U

0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U
0.00049 U 0.00051 U 0.000476 U 0.000495 U 0.000472 U 0.000472 U 0.0005 U
0.00049 U 0.00051 U 0.000476 U 0.000495 U 0.000472 U 0.000472 U 0.0005 U

0.000049 U 0.000051 U 0.0000476 U 0.0000495 U 0.0000472 U 0.0000472 U 0.00005 U

0.144 0.0055 U 0.0281 U 0.387 0.0026 U 0.0173 U 0.0185 U 0.0111 U
0.0001 UJ 0.00007 U 0.00007 U 0.00015 U 0.00007 U 0.0001 U 0.00007 U

0.00094 0.00081 U 0.0017 U 0.0008 U 0.0018 U 0.0008 U 0.001 U
0.005 0.0063 0.16 0.0027 0.0032 0.0032 0.0032 

0.00002 U 0.000042 U 0.0003 0.00002 U 0.000042 U 0.00002 U 0.000042 U
0.00002 U 0.000025 U 0.00086 0.00002 U 0.000017 U 0.000028 0.000025 U

12.3 7.99 11.2 39.9 16.4 20 16.7 18.4 
0.0004 UJ 0.00041 UJ 0.00033 U 0.0004 U 0.00042 U 0.0018 U 0.00027 UJ

0.00021 0.00018 0.01 0.0003 0.00034 0.00036 0.00035 
0.00037 U 0.00044 U 0.0012 U 0.0136 U 0.0167 U 0.012 U 0.0128 U

0.172 0.0394 U 0.0666 U 0.424 0.0827 U 0.161 0.12 U 0.083 U
0.000023 U 0.000053 U 0.00017 UJ 0.000029 U 0.000085 UJ 0.000044 U 0.000036 U

7.02 E 1.55 1.39 5 4.01 4.75 3.7 4.11 
0.0187 0.00073 0.0017 U 1.15 0.0014 0.0027 0.0042 0.0059 

0.00006 UJ 0.000022 UJ 0.000022 U 0.00006 U 0.000022 U 0.00006 U 0.000022 UJ
0.00009 U 0.000034 U 0.00004 U 0.0013 U 0.0016 0.0143 0.0115 

0.00046 UJ 0.00062 U 0.0075 0.0011 U 0.0016 U 0.0015 U 0.0013 U
1.31 1.27 J 30.2 2.18 2.76 2.33 2.67 

0.0009 U 0.00092 U 0.0042 U 0.0009 U 0.0036 U 0.0009 U 0.0019 U
15.6 

0.00001 U 0.000002 U 0.000049 U 0.000026 0.000036 U 0.000018 0.000006 UJ
13.3 15.4 9.63 J 94.6 8.31 J 10.7 9.47 10.7 

0.00002 U 0.000006 UJ 0.00029 J 0.000031 U 0.000012 UJ 0.00007 U 0.000006 UJ
0.00009 U 0.000091 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MW-8A-
06092004     
6/9/2004

MW8A102804CB  
10/28/2004       

60-70 ft
MWRIGZW5   
10/28/2005

MWRIGZW5   
3/31/2005

MWRIGZW61  
4/11/2005

MWRIGZW71  
10/24/2005

MWRIGZW71  
4/11/2005

MWRIGZW7S  
10/31/2005

MWRIGZW7S  
4/6/2005

0.0022 U 0.0029 U 0.0079 0.0024 U 0.0025 U 0.0025 U 0.0021 U
0.00006 U 0.000231 U 0.000231 U 0.000075 U 0.000231 U 0.00006 U 0.000231 U

0.729 E 0.509 0.00003 U 0.000023 U 0.000081 J 0.124 0.129 J 0.118 0.123 
0.0018 U 0.00142 UJ 0.00142 U 0.001 U 0.0019 0.001 U 0.00142 U
0.0019 U 0.0038 U 0.0067 U 0.0033 U 0.0052 U 0.0043 U 0.0092 U
0.0004 U 0.00015 U 0.00067 U 0.00075 U 0.00045 U 0.0004 U 0.000019 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MW-8A-
06092004     
6/9/2004

MW8A102804CB  
10/28/2004       

60-70 ft
MWRIGZW5   
10/28/2005

MWRIGZW5   
3/31/2005

MWRIGZW61  
4/11/2005

MWRIGZW71  
10/24/2005

MWRIGZW71  
4/11/2005

MWRIGZW7S  
10/31/2005

MWRIGZW7S  
4/6/2005

2 U

0.066 J
63 

0.115 0.083 
0.05 U 0.05 U

6.23 6.04 21.9  J 1.21 1.17 1.57 1.49 
2.58 

0.1 U 0.1 U 0.1 U
0.053 J

11 11 12 J
0.1 U 0.1 U

21.2 
0.652 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIGZW81  
10/21/2005

MWRIGZW81  
3/30/2005

MWRIGZW91  
10/24/2005

MWRIGZW91  
4/7/2005

MWRIGZW92  
4/12/2005

MWRIHA10   
4/5/2005

MWRIHA10A  
10/19/2005

MWRIHA11   
3/31/2005

MWRIHA9    
4/4/2005

MWRIHB07   
11/2/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00026 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0093 U 0.0017 U 0.0012 UJ

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.00044 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.00046 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIGZW81  
10/21/2005

MWRIGZW81  
3/30/2005

MWRIGZW91  
10/24/2005

MWRIGZW91  
4/7/2005

MWRIGZW92  
4/12/2005

MWRIHA10   
4/5/2005

MWRIHA10A  
10/19/2005

MWRIHA11   
3/31/2005

MWRIHA9    
4/4/2005

MWRIHB07   
11/2/2005

0.003 0.0012 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00026 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00084 0.00058 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00044 J

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.0096 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0194 U 0.0196 U 0.0206 U 0.0192 U 0.0187 U 0.0204 U 0.019 U 0.0192 U 0.0198 U 0.0187 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 UJ 0.0095 U 0.00962 UJ 0.0099 UJ 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 UJ 0.0099 UJ 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0194 U 0.0196 U 0.0206 U 0.0192 U  R 0.0204 U 0.019 U 0.0192 U 0.0198 U 0.0187 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 UJ 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIGZW81  
10/21/2005

MWRIGZW81  
3/30/2005

MWRIGZW91  
10/24/2005

MWRIGZW91  
4/7/2005

MWRIGZW92  
4/12/2005

MWRIHA10   
4/5/2005

MWRIHA10A  
10/19/2005

MWRIHA11   
3/31/2005

MWRIHA9    
4/4/2005

MWRIHB07   
11/2/2005

0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.0097 UJ 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 UJ 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U
0.0097 U 0.0098 U 0.0103 U 0.0096 U 0.00935 U 0.0102 U 0.0095 U 0.00962 U 0.0099 U 0.0093 U

0.00097 U 0.00098 U 0.001 U 0.00096 U 0.000935 U 0.00102 U 0.00095 U 0.000962 U 0.00099 U 0.00093 U

0.000485 U 0.0005 U 0.0005 U 0.00051 U 0.000476 U 0.000481 U 0.000467 U 0.000481 U 0.000495 U 0.000476 U
0.000485 U 0.0005 U 0.0005 U 0.00051 U 0.000476 U 0.000481 U 0.000467 U 0.000481 U 0.000495 U 0.000476 U
0.000485 U 0.0005 U 0.0005 U 0.00051 U 0.000476 U 0.000481 U 0.000467 U 0.000481 U 0.000495 U 0.000476 U

0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U

0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U
0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U
0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U
0.0000243 U 0.000025 U 0.000025 U 0.0000255 U 0.0000238 U 0.000024 U 0.0000234 U 0.000024 U 0.0000248 U 0.0000238 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIGZW81  
10/21/2005

MWRIGZW81  
3/30/2005

MWRIGZW91  
10/24/2005

MWRIGZW91  
4/7/2005

MWRIGZW92  
4/12/2005

MWRIHA10   
4/5/2005

MWRIHA10A  
10/19/2005

MWRIHA11   
3/31/2005

MWRIHA9    
4/4/2005

MWRIHB07   
11/2/2005

0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U
0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 UJ 0.0000481 U 0.0000495 U 0.0000476 U

0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U
0.000485 U 0.0005 U 0.0005 U 0.00051 U 0.000476 U 0.000481 U 0.000467 U 0.000481 U 0.000495 U 0.000476 U

0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 UJ 0.0000481 U 0.0000495 U 0.0000476 U
0.000485 U 0.0005 U 0.0005 U 0.00051 U 0.000476 U 0.000481 U 0.000467 U 0.000481 U 0.000495 U 0.000476 U
0.000485 U 0.0005 U 0.0005 U 0.00051 U 0.000476 U 0.000481 U 0.000467 U 0.000481 U 0.000495 U 0.000476 U

0.0000485 U 0.00005 U 0.00005 U 0.000051 U 0.0000476 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000495 U 0.0000476 U

0.0163 0.08 0.0036 U 0.0159 U 0.0118 U 0.0108 U 0.0051 U 0.155 1.98 0.0047 U
0.00015 U 0.00007 U 0.0001 U 0.00007 U 0.00007 U 0.00007 U 0.00015 U 0.00007 U 0.00007 U 0.0001 U

0.001 U 0.0017 U 0.0008 U 0.00081 U 0.002 U 0.0013 U 0.0008 U 0.00081 U 0.00081 U 0.0008 U
0.0095 0.0069 0.0129 0.0075 0.0115 0.0127 0.0139 0.013 0.0165 0.0076 

0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.000042 U 0.000042 U 0.00002 U 0.000042 U 0.00007 0.00002 U
0.00002 U 0.000013 U 0.00002 U 0.000013 U 0.00022 0.000013 U 0.00002 U 0.000031 U 0.000051 U 0.000024 

23.8 18 14.5 8.03 11.3 13.1 13.6 2.83 4.86 14.5 
0.00089 0.00052 0.0004 U 0.00066 U 0.00084 U 0.00027 UJ 0.0012 U 0.00027 UJ 0.0076 UJ 0.00061 U

0.00022 J 0.00045 0.00009 0.000051 0.0038 0.000045 U 0.000051 J 0.000096 U 0.0012 0.00079 
0.0011 U 0.0019 0.00066 U 0.00044 U 0.0013 U 0.00034 U 0.00068 U 0.00053 U 0.0033 U 0.0071 U
0.104 U 0.383 0.0626 U 0.046 U 0.277 0.0478 U 0.0468 0.179 2.6 0.0562 U

0.00048 U 0.00082 0.00015 U 0.000059 U 0.00032 UJ 0.000012 U 0.00002 U 0.000084 U 0.00086 U 0.00002 U
4.8 J 4.25 3.61 1.54 J 2.83 3.26 2.96 J 0.443 1.18 3.15 

0.0137 0.0176 0.0028 0.0031 1.09 0.0005 UJ 0.0012 0.0067 0.0338 0.0033 

0.00004 U 0.000022 U 0.00006 U 0.000022 U 0.000022 U 0.000022 UJ 0.00004 U 0.000022 UJ 0.000022 UJ 0.00006 U
0.0022 0.0024 0.00009 U 0.000022 U 0.0002 0.00011 U 0.000094 U 0.000058 U 0.00021 U 0.00046 U

0.0016 U 0.0012 0.00084 U 0.00078 U 0.0044 0.00048 U 0.00061 U 0.00033 U 0.0035 0.0023 U
2.64 J 1.85 1.94 1.43 2.27 2.12 2.49 J 0.271 J 1.29 J 1.77 

0.0009 U 0.0016 U 0.0009 U 0.001 U 0.0032 U 0.0017 U 0.0009 U 0.00092 U 0.00092 U 0.0009 U
16.1 

0.00001 U 0.000002 U 0.00001 U 0.000009 U 0.000002 U 0.000002 UJ 0.00001 U 0.000002 U 0.00001 U 0.00001 U
14.3 15.8 J 21.6 J 7.52 J 9.44 7.01 5.97 2.79 J 3.55 J 16.1 

0.00002 U 0.000006 UJ 0.00012 U 0.000006 UJ 0.000006 UJ 0.000006 UJ 0.00037 U 0.000006 UJ 0.000006 UJ 0.00002 U
0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.000091 U 0.000091 U 0.00009 U 0.000091 U 0.00083 0.00009 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIGZW81  
10/21/2005

MWRIGZW81  
3/30/2005

MWRIGZW91  
10/24/2005

MWRIGZW91  
4/7/2005

MWRIGZW92  
4/12/2005

MWRIHA10   
4/5/2005

MWRIHA10A  
10/19/2005

MWRIHA11   
3/31/2005

MWRIHA9    
4/4/2005

MWRIHB07   
11/2/2005

0.002 U 0.0046 0.0023 U 0.0021 U 0.0024 U 0.0021 U 0.0013 U 0.0103 0.165 0.002 U
0.00023 U 0.000231 U 0.00006 U 0.000231 U 0.000231 U 0.000231 U 0.0001 U 0.000231 U 0.000231 U 0.00012 U

0.000061 U 0.000056 U 0.000035 U 0.000077 U 0.000055 J 0.000033 U 0.00003 U 0.000027 U 0.00032 0.064 J
0.001 U 0.00142 U 0.0024 U 0.00142 U 0.00142 U 0.00142 U 0.001 U 0.00142 UJ 0.00142 UJ 0.0021 U

0.0044 U 0.026 0.0031 U 0.0022 U 0.0089 U 0.002 U 0.0021 U 0.0043 U 0.0071 U 0.0039 U
0.0004 U 0.000019 U 0.0004 U 0.000019 U 0.000019 U 0.000019 U 0.0004 U 0.000019 U 0.00058 U 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIGZW81  
10/21/2005

MWRIGZW81  
3/30/2005

MWRIGZW91  
10/24/2005

MWRIGZW91  
4/7/2005

MWRIGZW92  
4/12/2005

MWRIHA10   
4/5/2005

MWRIHA10A  
10/19/2005

MWRIHA11   
3/31/2005

MWRIHA9    
4/4/2005

MWRIHB07   
11/2/2005

0.067 J

1.87 2.16 J 1.43 0.281 0.29 1.83 2.2 0.1 U 3.61 4.47 J
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIHB10   
10/26/2005

MWRIHB10   
4/5/2005

MWRIHB10S  
10/28/2005

MWRIHB10S  
4/11/2005

MWRIHB11   
10/27/2005

MWRIHB11   
4/13/2005

MWRIHB12   
11/1/2005

MWRIHB12   
4/6/2005

MWRIHB620  
10/31/2005

MWRIHB620  
4/6/2005

0.0005 U 0.0005 U 0.0014 0.0005 U 0.0005 U 0.0005 U 0.00057 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.00039 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0015 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U

0.0017 U 0.00163 U 0.0035 U 0.001 U 0.0013 U 0.001 U 0.0011 U 0.00161 U 0.0014 UJ 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.00068 0.00062 0.0005 U 0.00095 0.00026 J 0.00027 J 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0055 0.00148 0.0217 J 0.0024 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIHB10   
10/26/2005

MWRIHB10   
4/5/2005

MWRIHB10S  
10/28/2005

MWRIHB10S  
4/11/2005

MWRIHB11   
10/27/2005

MWRIHB11   
4/13/2005

MWRIHB12   
11/1/2005

MWRIHB12   
4/6/2005

MWRIHB620  
10/31/2005

MWRIHB620  
4/6/2005

0.0391 0.0255 0.0012 0.06 0.0081 0.022 0.00045 J 0.000497 J 0.0005 UJ 0.00025 J
0.0005 U 0.0005 U 0.00025 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0019 0.00179 0.0031 0.0036 0.00047 J 0.0013 0.0012 0.00096 0.0026 J 0.00066 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0202 U 0.02 U 0.0206 U 0.0187 U 0.019 UJ 0.0189 U 0.0189 U 0.0196 U 0.018 UJ 0.0192 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 UJ 0.0103 U 0.00935 U 0.0095 U 0.00943 UJ 0.0094 U 0.0098 UJ 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 UJ 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 UJ 0.00935 U 0.0095 U 0.00943 U 0.0094 UJ 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 UJ 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0202 U 0.02 U 0.0206 U  R 0.019 UJ 0.0189 U 0.0189 U 0.0196 U 0.018 UJ 0.0192 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIHB10   
10/26/2005

MWRIHB10   
4/5/2005

MWRIHB10S  
10/28/2005

MWRIHB10S  
4/11/2005

MWRIHB11   
10/27/2005

MWRIHB11   
4/13/2005

MWRIHB12   
11/1/2005

MWRIHB12   
4/6/2005

MWRIHB620  
10/31/2005

MWRIHB620  
4/6/2005

0.0101 U 0.00918 J 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.0101 U 0.01 U 0.0103 U 0.00935 U 0.0095 U 0.00943 U 0.0094 U 0.0098 U 0.009 U 0.0096 UJ
0.001 U 0.001 U 0.001 U 0.000935 U 0.00095 U 0.000943 U 0.00094 U 0.00098 U 0.0009 U 0.00096 UJ

0.000472 U 0.000505 U 0.000481 U 0.000476 U 0.00049 U 0.000476 U 0.000467 U 0.0005 U 0.000481 U
0.000472 U 0.000505 U 0.000481 U 0.000476 U 0.00049 U 0.000476 U 0.000467 U 0.0005 U 0.000481 U
0.000472 U 0.000505 U 0.000481 U 0.000476 U 0.00049 U 0.000476 U 0.000467 U 0.0005 U 0.000476 U 0.000481 U

0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000481 U

0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000481 U
0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000481 U
0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000481 U
0.0000236 U 0.0000253 U 0.000024 U 0.0000238 U 0.0000245 U 0.0000238 U 0.0000234 U 0.000025 U 0.000024 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIHB10   
10/26/2005

MWRIHB10   
4/5/2005

MWRIHB10S  
10/28/2005

MWRIHB10S  
4/11/2005

MWRIHB11   
10/27/2005

MWRIHB11   
4/13/2005

MWRIHB12   
11/1/2005

MWRIHB12   
4/6/2005

MWRIHB620  
10/31/2005

MWRIHB620  
4/6/2005

0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000481 U
0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000481 U

0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000481 U
0.000472 U 0.000505 U 0.000481 U 0.000476 U 0.00049 U 0.000476 U 0.000467 U 0.0005 U 0.000476 U 0.000481 U

0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000481 U
0.000472 U 0.000505 U 0.000481 U 0.000476 U 0.00049 U 0.000476 U 0.000467 U 0.0005 U 0.000476 U 0.000481 U
0.000472 U 0.000505 U 0.000481 U 0.000476 U 0.00049 U 0.000476 U 0.000467 U 0.0005 U 0.000481 U

0.0000472 U 0.0000505 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000476 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000481 U

0.0075 U 0.208 0.0786 0.0835 0.0755 0.237 0.0163 U 0.0153 U 0.031 0.0245 U
0.0001 U 0.00012 U 0.0001 U 0.00007 U 0.0001 UJ 0.00007 UJ 0.0001 U 0.000098 U 0.0001 UJ 0.00007 U
0.0008 U 0.00081 U 0.0008 U 0.0022 U 0.0008 U 0.00081 U 0.0008 U 0.0022 U 0.00081 U

0.0358 0.0349 0.0416 0.0362 0.0124 0.0296 0.003 0.0073 0.0098 0.0111 
0.00002 0.000042  0.000047 0.000042 U 0.000034 0.00012 0.00002 U 0.000042 U 0.000042 U
0.00038 0.0011 U 0.00043 0.00038 0.000058 0.00021 U 0.000026 0.000013 U 0.000013 U

13.5 13.6 10.1 9.98 3.32 4.42 16.4 15.2 13.9 13.8 
0.00071 U 0.0021 UJ 0.0025 0.0012 U 0.0004 UJ 0.0031 U 0.0015 0.00027 UJ 0.00076 U

0.0046 0.0039 0.0066 0.0046 0.0022 0.0058 0.00079 0.00078  0.00009 0.00014 
0.001 U 0.0072 U 0.0023 U 0.0026 U 0.0017 U 0.0063 U 0.0126 U 0.0122 U 0.00048 U

0.0549 U 0.434 0.952 0.63 0.128 U 0.229 0.132 U 0.0968 U 0.0857 U 0.0744 U
0.00007 U 0.0045 0.00018 U 0.00015 UJ 0.00018 U 0.0011 U 0.000034 U 0.000036 U 0.00004 U

3.62 3.4 2.61 2.88 1.29 1.57 J 10.7 8.22 3.29 3.03 J
0.339 0.287 0.502 0.366 0.412 0.884 0.0118 0.0169 0.0011 0.0022 U

0.00006 U 0.000022 UJ 0.00006 U 0.000022 U 0.00006 UJ 0.000022 U 0.00006 U 0.000022 UJ 0.000022 U
0.00081 U 0.0011 0.0018 0.0018 0.00009 U 0.00012 U 0.408 0.415 0.0023 0.0022 
0.0023 U 0.0033 0.0029 U 0.003 U 0.0126 UJ 0.0354 0.0017 U 0.0014 U 0.001 UJ 0.0013 U

3.51 3.36 3.01 2.96 1.64 2.55 1.71 2.33 2.26 2.17 
0.0009 U 0.002 U 0.0009 U 0.0034 U 0.0009 U 0.0025 U 0.0009 U 0.0029 U 0.00092 U

16.8 15.2 13.5 J 15.5 
0.00001 U 0.000008 UJ 0.00001 U 0.000006 U 0.00001 U 0.000018 U 0.000018 0.000002 UJ 0.000002 U

10.4 J 10.9 9.25 12.8 7.44 10.5 14.5 21.6 7.88 9.68 J
0.00013 U 0.00011 UJ 0.00071 U 0.00019 J 0.00002 U 0.00038 U 0.000033 U 0.000006 UJ 0.00002 U 0.000018 UJ
0.00009 U 0.000091 U 0.00014 0.000091 U 0.00009 U 0.00014 U 0.00009 U 0.000091 U 0.000091 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIHB10   
10/26/2005

MWRIHB10   
4/5/2005

MWRIHB10S  
10/28/2005

MWRIHB10S  
4/11/2005

MWRIHB11   
10/27/2005

MWRIHB11   
4/13/2005

MWRIHB12   
11/1/2005

MWRIHB12   
4/6/2005

MWRIHB620  
10/31/2005

MWRIHB620  
4/6/2005

0.0021 U 0.0118 0.0044 U 0.0043 0.0028 U 0.0074 0.0024 U 0.0022 U 0.0038 U 0.0023 U
0.00006 U 0.000231 U 0.000099 U 0.000231 U 0.000063 U 0.00024 0.00006 U 0.000231 U 0.00006 U 0.000231 U

0.00036 0.00043 0.00025 0.00026 J 0.00035 0.0012 J 1.46 2.49 0.000044 U 0.000075 U
0.0018 U 0.00142 U 0.0022 U 0.0017 0.0013 U 0.0052 U 0.0028 U 0.00142 U 0.0012 U 0.00142 U

0.004 0.0244 U 0.0041 U 0.0039 U 0.0036 U 0.0053 U 0.0023 U 0.0043 U 0.0023 U 0.0026 U
0.0004 U 0.0018  0.0004 U 0.000031 U 0.0004 U 0.00016 U 0.0004 U 0.00019 U 0.000019 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIHB10   
10/26/2005

MWRIHB10   
4/5/2005

MWRIHB10S  
10/28/2005

MWRIHB10S  
4/11/2005

MWRIHB11   
10/27/2005

MWRIHB11   
4/13/2005

MWRIHB12   
11/1/2005

MWRIHB12   
4/6/2005

MWRIHB620  
10/31/2005

MWRIHB620  
4/6/2005

1.91 3.76 
2 U 2 U 2 U 2 U

0.055 J 0.1 U 0.046 J 0.03 U 0.074 J 0.1 U 0.115 U 0.055 J
48 36.8 17.5 

0.05 U 0.4 0.25 U 0.0284 U 0.05 U 0.222 0.127 
0.0361 J 0.0343 J 1.99 0.817 0.315 0.05 U 0.05 U

0.198 0.559 0.211 0.02 U 0.1 U 0.465 2.29 2.73 1.86 1.69 

0.064 J 0.1 U 0.1 U 0.03 U 0.1 U 0.1 U 0.1 U 0.1 U
0.056 J 0.2 U 0.052 J 0.07 J

8.58 J 8.27 J 6.87 6.03 8.71 9.87 30.1 
0.1 U 0.03 U 0.1 U

18.2 22.2 15.2 49.5 
2.35 3.28 3.22 1.88 U 2.12 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIHB620
DUP        

10/31/2005
MWRIHB7    
4/11/2005

MWRIHBPZ2R  
11/2/2005

MWRIHBPZ2R  
4/4/2005

MWRIHBPZ2R
DUP          

4/4/2005
MWRIML11   
4/12/2005

MWRIML21   
4/12/2005

MWRIML31   
4/14/2005

MWRIML31
DUP       

4/14/2005
MWRIMW1    
10/27/2005

0.00025 J 0.00026 J 0.00028 J 0.0005 U 0.0005 U 0.0005 U 0.0329 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00032 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0024 

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.014 
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0029 UJ 0.001 U 0.0011 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.0019 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.0013 U 0.001 U 0.001 U 0.001 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00081 U 0.00036 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0015 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0239 J 0.0005 U 0.0099 0.0014 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIHB620
DUP        

10/31/2005
MWRIHB7    
4/11/2005

MWRIHBPZ2R  
11/2/2005

MWRIHBPZ2R  
4/4/2005

MWRIHBPZ2R
DUP          

4/4/2005
MWRIML11   
4/12/2005

MWRIML21   
4/12/2005

MWRIML31   
4/14/2005

MWRIML31
DUP       

4/14/2005
MWRIMW1    
10/27/2005

0.00026 J 0.00042 J 0.00057 0.00033 J 0.0005 U 0.0005 U 0.0015 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0028 J 0.00055 0.0026 0.0021 0.0005 U 0.0005 U 0.0005 U 0.0527 
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.0096 U 0.00952 U 0.00952 U 0.00909 U 0.0217 
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.0187 UJ 0.0196 U 0.0187 U 0.0192 U 0.019 U 0.019 U 0.0182 U 0.019 UJ
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 UJ 0.00952 U 0.00952 U 0.00909 UJ 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 UJ 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.0093 UJ 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0187 UJ 0.0196 U 0.0187 U 0.0192 U  R  R 0.0182 U 0.019 UJ
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIHB620
DUP        

10/31/2005
MWRIHB7    
4/11/2005

MWRIHBPZ2R  
11/2/2005

MWRIHBPZ2R  
4/4/2005

MWRIHBPZ2R
DUP          

4/4/2005
MWRIML11   
4/12/2005

MWRIML21   
4/12/2005

MWRIML31   
4/14/2005

MWRIML31
DUP       

4/14/2005
MWRIMW1    
10/27/2005

0.0093 U 0.0036 J 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.003 J 0.0095 U

0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U
0.0093 U 0.0098 U 0.0093 U 0.00962 U 0.00952 U 0.00952 U 0.00909 U 0.0095 U

0.00093 U 0.00098 U 0.00093 U 0.000962 U 0.000952 U 0.000952 U 0.000909 U 0.00095 U

0.000476 U 0.000481 U 0.000472 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000485 U
0.000476 U 0.000481 U 0.000472 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000485 U

0.000481 U 0.000472 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000485 U
0.0000476 U 0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000485 U

0.0000476 U 0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000467 

U 0.0000485 U
0.0000476 U 0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000485 U
0.0000476 U 0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000485 U
0.0000238 U 0.000024 U 0.0000236 U 0.000025 U 0.0000238 U 0.0000238 U 0.0000234 U 0.0000243 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIHB620
DUP        

10/31/2005
MWRIHB7    
4/11/2005

MWRIHBPZ2R  
11/2/2005

MWRIHBPZ2R  
4/4/2005

MWRIHBPZ2R
DUP          

4/4/2005
MWRIML11   
4/12/2005

MWRIML21   
4/12/2005

MWRIML31   
4/14/2005

MWRIML31
DUP       

4/14/2005
MWRIMW1    
10/27/2005

0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000467 

U 0.0000485 U
0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000485 U

0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000467 

U 0.0000485 U
0.000481 U 0.000472 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000485 U

0.0000476 U 0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000467 

U 0.0000485 U
0.000481 U 0.000472 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000485 U

0.000476 U 0.000481 U 0.000472 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000485 U

0.0000481 U 0.0000472 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000467 

U 0.0000485 U

0.0315 0.0201 U 0.0077 U 0.0068 U 0.0038 U 0.0179 0.009 U 2.03 
0.00007 U 0.0002 U 0.00007 U 0.0039 0.0045 0.0018 U 0.0001 UJ

0.0008 U 0.00081 U 0.0008 U 0.00081 U 0.0016 U 0.0014 U 0.00081 U 0.0033 
0.0107 0.0085 0.0025 0.0033 0.0162 0.0097 0.0029 0.0515 

0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.000042 U 0.000042 U 0.000042 U 0.00013 
0.00002 U 0.000053 U 0.000062 0.000013 U 0.000013 U 0.000013 U 0.000013 U 0.000071 

14.2 16.2 12.3 15.5 20.7 15.4 6.26 19.9 
0.0004 UJ 0.00027 U 0.001 0.0012 UJ 0.00032 U 0.00053 U 0.0024 U 0.005 J

0.00011 0.00097 0.0015 0.0018 0.000061 0.000046 0.000068 U 0.0031 
0.0004 U 0.0099 U 0.019 0.0236 U 0.0005 0.00048 0.00036 U 0.0057 U
0.0878 U 0.0778 U 0.0474 0.042 U 0.113 0.102 0.0474 U 2.51 J

0.00002 U 0.000093 U 0.00002 U 0.000014 U 0.000004 UJ 0.000018 U 0.000025 U 0.0034 
3.7 2.77 J 7.63 7.97 5.98 4.35 1.46 J 4.36 

0.0014 0.0067 0.0307 0.0374 0.0002 U 0.00036 U 0.0037 U 0.0554 

0.00006 UJ 0.000022 UJ 0.00006 U 0.000022 UJ 0.000022 U 0.000022 U
0.000022 

UJ 0.00006 UJ
0.0024 0.00063 0.47 0.76 0.0036 0.0023 0.0012 0.00056 U

0.0011 UJ 0.0027 0.003 U 0.0039 0.00089 U 0.00083 U 0.00031 U 0.0054 UJ
2.33 1.84 1.95 2.21 J 3.28 2.6 1.71 3.32 

0.0009 U 0.0024 U 0.0009 U 0.00092 U 0.0029 U 0.0036 U 0.0022 U 0.0009 U
22.4 

0.00001 U 0.000011 U 0.00001 U 0.000012 U 0.000002 U 0.000002 U 0.000002 U 0.000088 
8.26 16.3 J 13.4 15.5 J 31.2 13.2 8.57 143 

0.00032 U 0.000006 UJ 0.00002 U 0.00013 J 0.000006 UJ 0.000006 UJ 0.000017 U 0.00036 U
0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.000091 U 0.000091 U 0.000091 U 0.0016 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIHB620
DUP        

10/31/2005
MWRIHB7    
4/11/2005

MWRIHBPZ2R  
11/2/2005

MWRIHBPZ2R  
4/4/2005

MWRIHBPZ2R
DUP          

4/4/2005
MWRIML11   
4/12/2005

MWRIML21   
4/12/2005

MWRIML31   
4/14/2005

MWRIML31
DUP       

4/14/2005
MWRIMW1    
10/27/2005

0.0035 U 0.0027 U 0.002 U 0.0017 U 0.0017 U 0.0026 U 0.0017 U 0.0933 
0.000231 U 0.00006 U 0.000231 U 0.000231 U 0.000231 U 0.000231 U 0.00051 U

0.000052 U 0.0771 1.8 J 2.39 0.00018 J 0.00015 J
0.000006 

UJ 0.00046 
0.0018 U 0.00142 U 0.0026 U 0.00142 UJ 0.00142 U 0.0015 0.0046 U 0.004 U
0.0019 U 0.0074 U 0.0034 U 0.0023 U 0.0021 U 0.0012 U 0.003 U 0.0094 
0.0004 U 0.000019 U 0.0004 U 0.000019 U 0.000019 U 0.000019 U 0.000019 U 0.00075 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIHB620
DUP        

10/31/2005
MWRIHB7    
4/11/2005

MWRIHBPZ2R  
11/2/2005

MWRIHBPZ2R  
4/4/2005

MWRIHBPZ2R
DUP          

4/4/2005
MWRIML11   
4/12/2005

MWRIML21   
4/12/2005

MWRIML31   
4/14/2005

MWRIML31
DUP       

4/14/2005
MWRIMW1    
10/27/2005

2 U

0.03 U 0.117 0.066 

0.0474 J
0.05 U

1.87 4.35 2.66 J 3.15 0.492 0.218 0.1 U 4.46 

0.1 U
0.056 J

18.8 J

31.3 
1.56 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 78 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMW1    
3/30/2005

MWRIMW11   
10/26/2005

MWRIMW11   
4/8/2005

MWRIMW11
DUP        

10/26/2005

MWRIMW11
DUP        

4/8/2005
MWRIMW2    
10/27/2005

MWRIMW2    
3/28/2005

MWRIMW8A   
11/2/2005

MWRIMW8A   
4/6/2005

MWRIMWS01  
10/24/2005

0.0098 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0126 
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00073 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0034 
0.0043 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0053 

0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 UJ 0.0024 UJ 0.001 U 0.0017 U 0.001 U 0.001 UJ 0.00105 U 0.001 U

0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.00039 J 0.00053 J 0.0005 U 0.0005 U 0.00033 J 0.0005 U 0.0005 
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ

0.00036 J 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0011 
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0041 0.00257 0.0004 J
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMW1    
3/30/2005

MWRIMW11   
10/26/2005

MWRIMW11   
4/8/2005

MWRIMW11
DUP        

10/26/2005

MWRIMW11
DUP        

4/8/2005
MWRIMW2    
10/27/2005

MWRIMW2    
3/28/2005

MWRIMW8A   
11/2/2005

MWRIMW8A   
4/6/2005

MWRIMWS01  
10/24/2005

0.0013 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0013 
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.017 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.00064 0.0013 0.0135 
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0116 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0085 J
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0196 U 0.0192 U 0.019 U 0.0196 UJ 0.0187 UJ 0.0196 U 0.0187 U 0.0198 U 0.0194 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 UJ 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0196 U 0.0192 U 0.019 U 0.0196 UJ 0.0187 UJ 0.0196 U 0.0187 U 0.0198 U 0.0194 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 UJ
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMW1    
3/30/2005

MWRIMW11   
10/26/2005

MWRIMW11   
4/8/2005

MWRIMW11
DUP        

10/26/2005

MWRIMW11
DUP        

4/8/2005
MWRIMW2    
10/27/2005

MWRIMW2    
3/28/2005

MWRIMW8A   
11/2/2005

MWRIMW8A   
4/6/2005

MWRIMWS01  
10/24/2005

0.0098 U 0.0096 U 0.0033 J 0.0095 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U
0.0098 U 0.0096 U 0.0095 U 0.0098 U 0.0093 U 0.0098 U 0.0093 U 0.0099 U 0.0097 U

0.00098 U 0.00096 U 0.00095 U 0.00098 U 0.00093 U 0.00098 U 0.00093 U 0.00099 U 0.00097 U

0.000481 U 0.000472 UJ 0.00049 U 0.000467 U 0.000467 U 0.000481 U 0.000476 U 0.0005 U 0.000476 U
0.000481 U 0.000472 UJ 0.00049 U 0.000467 U 0.000467 U 0.000481 U 0.000476 U 0.0005 U 0.000476 U
0.000481 U 0.000472 UJ 0.00049 U 0.000467 U 0.000467 U 0.000481 U 0.000476 U 0.0005 U 0.000476 U

0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U

0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U
0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U
0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U
0.000024 U 0.0000236 UJ 0.0000245 U 0.0000234 U 0.0000234 U 0.000024 U 0.0000238 U 0.000025 U 0.0000238 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMW1    
3/30/2005

MWRIMW11   
10/26/2005

MWRIMW11   
4/8/2005

MWRIMW11
DUP        

10/26/2005

MWRIMW11
DUP        

4/8/2005
MWRIMW2    
10/27/2005

MWRIMW2    
3/28/2005

MWRIMW8A   
11/2/2005

MWRIMW8A   
4/6/2005

MWRIMWS01  
10/24/2005

0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U
0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U

0.0000481 U 0.0000472 UJ 0.0000467 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U
0.000481 U 0.000472 UJ 0.00049 U 0.000467 U 0.000467 U 0.000481 U 0.000476 U 0.0005 U 0.000476 U

0.0000481 U 0.0000472 UJ 0.000049 U 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U
0.000481 U 0.000472 UJ 0.00049 U 0.000467 U 0.000467 U 0.000481 U 0.000476 U 0.0005 U 0.000476 U
0.000481 U 0.000472 UJ 0.00049 U 0.000467 U 0.000467 U 0.000481 U 0.000476 U 0.0005 U 0.000476 U

0.0000481 U 0.0000472 UJ 0.0000566 0.0000467 U 0.0000467 U 0.0000481 U 0.0000476 U 0.00005 U 0.0000476 U

0.0521 U 0.0206 J 0.0095 U 0.0163 J 0.103 0.175 0.0123 U 0.009 U 0.0683 J
0.00007 U 0.0001 U 0.00007 U 0.00041 UJ 0.0006 J 0.0006 U 0.00059 U 0.0001 U
0.0011 U 0.0008 U 0.00081 U 0.0051 0.0163 U 0.0008 U 0.00093 U 0.0008 U

0.0089 0.0111 0.0121 0.0116 0.0215 0.02 J 0.007 0.0084 0.0198 
0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.000029 
0.000056 U 0.000013 0.00002 U 0.000037 0.000041 U 0.00003 0.000048 U 0.000048 

15.1 16.2 17.3 18.9 14 10.8 11.5 13.7 17.5 
0.0035 U 0.0004 U 0.00027 U 0.0004 UJ 0.00027 UJ 0.0014 0.00027 UJ 0.0017 U
0.00085 0.00035 0.00028 0.00036 0.0047 0.0152 0.00015 0.00012 U 0.00063 

0.0044 U 0.0006 U 0.00074 U 0.00045 0.00083 U 0.00067 UJ 0.0057 U 0.0064 U 0.0094 U
0.12 U 0.0968 U 0.113 U 0.0763 2.02 J 7.09 0.0444 U 0.0443 U 0.155 U

0.00014 U 0.000037 U 0.000024 U 0.000033 U 0.00021 U 0.00027 UJ 0.00002 U 0.00003 U 0.00007 U
3.12 4.22 4.2 J 4.1 3.94 2.99 5.99 7.38 4.6 

0.0053 J 0.0012 0.00093 U 0.181 0.502 0.0184 0.0217 0.0159 

0.000022 U 0.00006 U 0.000022 U 0.00006 UJ 0.000022 U 0.00006 U 0.000022 UJ 0.00006 U
0.0012 0.00012 U 0.00015 U 0.00014 U 0.00093 U 0.0024 0.115 0.122 0.0299 
0.0038 0.00073 U 0.0011 U 0.00077 U 0.0014 UJ 0.002 U 0.0018 U 0.0018 U 0.005 U

2.33 2.15 2.2 2.21 2.41 2.3 1.86 2.13 2.22 
0.0019 U 0.00092 U 0.0009 U 0.0009 U 0.0028 U 0.0009 U 0.0021 U 0.0009 U

15.9 
0.000026 U 0.00001 U 0.000002 U 0.00001 U 0.000018 U 0.00001 U 0.000005 UJ 0.00001 U

18.8 J 9.15 J 8.86 J 8.74 J 14.4 14.1 J 10.3 12.9 24.8 J
0.000081 J 0.00002 U 0.000021 U 0.000006 UJ 0.00021 U 0.000057 U 0.00002 U 0.000006 UJ 0.000069 U
0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000094 0.00009 U 0.000091 U 0.00009 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMW1    
3/30/2005

MWRIMW11   
10/26/2005

MWRIMW11   
4/8/2005

MWRIMW11
DUP        

10/26/2005

MWRIMW11
DUP        

4/8/2005
MWRIMW2    
10/27/2005

MWRIMW2    
3/28/2005

MWRIMW8A   
11/2/2005

MWRIMW8A   
4/6/2005

MWRIMWS01  
10/24/2005

0.0033 0.0033 U 0.0018 U 0.004 U 0.006 0.0079 U 0.0015 U 0.0021 U 0.0056 
0.000231 U 0.00006 U 0.000231 U 0.00034 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U

0.00004 U 0.000061 0.000058 0.000057 0.00012 U 0.00011 0.645 J 0.574 0.00041 
0.00142 U 0.0024 U 0.00142 U 0.001 U 0.001 U 0.00142 U 0.0018 U 0.00142 U 0.0023 U
0.0028 U 0.0022 U 0.0017 U 0.0029 U 0.0054 UJ 0.0024 U 0.0027 U 0.0043 
0.0016 U 0.0004 U 0.000019 U 0.0004 U 0.000099 U 0.0004 U 0.000019 U 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMW1    
3/30/2005

MWRIMW11   
10/26/2005

MWRIMW11   
4/8/2005

MWRIMW11
DUP        

10/26/2005

MWRIMW11
DUP        

4/8/2005
MWRIMW2    
10/27/2005

MWRIMW2    
3/28/2005

MWRIMW8A   
11/2/2005

MWRIMW8A   
4/6/2005

MWRIMWS01  
10/24/2005

2 U

64.6 
0.0348 J 0.0443 J

0.05 U 0.05 U
4.59 1.02 1.13 1.66 1.12 1.65 J 2.03 5.48 

0.1 U 0.1 U
0.2 U

11.5 J 11.3 J
0.1 U

21.2 
0.597 J 0.608 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWS01  
3/31/2005

MWRIMWS02  
10/31/2005

MWRIMWS02  
3/29/2005

MWRIMWS03  
10/27/2005

MWRIMWS03  
4/8/2005

MWRIMWS04  
11/1/2005

MWRIMWS04  
4/6/2005

MWRIMWS05  
11/2/2005

MWRIMWS05  
3/29/2005

MWRIMWS06  
10/31/2005

0.0094 0.00044 J 0.00034 J 0.00079 0.0023 0.0005 U 0.0005 U 0.00028 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0027 0.0005 U 0.0005 U 0.0026 0.0092 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0043 0.0005 U 0.0005 U 0.00036 J 0.0017 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.00085 0.0011 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0048 U 0.0055 U 0.011 U 0.001 U 0.001 U 0.0014 U 0.001 U 0.001 UJ 0.0055 U 0.0072 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0022 UJ 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00038 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00099 0.0005 U 0.0005 U 0.00032 J 0.0013 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00042 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00036 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWS01  
3/31/2005

MWRIMWS02  
10/31/2005

MWRIMWS02  
3/29/2005

MWRIMWS03  
10/27/2005

MWRIMWS03  
4/8/2005

MWRIMWS04  
11/1/2005

MWRIMWS04  
4/6/2005

MWRIMWS05  
11/2/2005

MWRIMWS05  
3/29/2005

MWRIMWS06  
10/31/2005

0.001 0.0014 0.00047 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0066 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.012 0.0041 0.0015 0.00059 0.0026 0.0005 U 0.0005 U 0.00046 J 0.00042 J 0.0023 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.0204 U 0.013 0.014 U 0.0031 J 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.0194 U 0.02 U 0.02 U 0.0203 UJ 0.0192 U 0.019 U 0.0198 U 0.0187 U 0.0196 U 0.0198 U

0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 UJ 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 UJ 0.0093 U 0.0098 U 0.0099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.00971 UJ 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 UJ 0.01 U 0.0102 U 0.0096 U 0.0095 UJ 0.0099 U 0.0093 U 0.0098 U 0.0099 UJ
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U

0.0194 U 0.02 U 0.02 U 0.0203 UJ 0.0192 U 0.019 U 0.0198 U 0.0187 U 0.0196 U 0.0198 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWS01  
3/31/2005

MWRIMWS02  
10/31/2005

MWRIMWS02  
3/29/2005

MWRIMWS03  
10/27/2005

MWRIMWS03  
4/8/2005

MWRIMWS04  
11/1/2005

MWRIMWS04  
4/6/2005

MWRIMWS05  
11/2/2005

MWRIMWS05  
3/29/2005

MWRIMWS06  
10/31/2005

0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.00017 J 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.00096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U
0.00971 U 0.01 U 0.01 U 0.0102 U 0.0096 U 0.0095 U 0.0099 U 0.0093 U 0.0098 U 0.0099 U

0.000971 U 0.001 U 0.001 U 0.001 U 0.00096 U 0.00095 U 0.00099 U 0.00093 U 0.00098 U 0.00099 U

0.0005 U 0.000481 U 0.000505 U 0.000481 U 0.0005 U 0.000467 U 0.000481 U 0.000481 U 0.000521 U 0.000476 UJ
0.0005 U 0.000481 U 0.000505 U 0.000481 U 0.0005 U 0.000467 U 0.000481 U 0.000481 U 0.000521 U 0.000476 UJ
0.0005 U 0.000481 U 0.000505 U 0.000481 U 0.0005 U 0.000467 U 0.000481 U 0.000481 U 0.000521 U 0.000476 UJ

0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ

0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ
0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ
0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ

0.000025 U 0.000024 U 0.0000253 U 0.000024 U 0.000025 U 0.0000234 U 0.000024 U 0.000024 U 0.000026 U 0.0000238 UJ
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWS01  
3/31/2005

MWRIMWS02  
10/31/2005

MWRIMWS02  
3/29/2005

MWRIMWS03  
10/27/2005

MWRIMWS03  
4/8/2005

MWRIMWS04  
11/1/2005

MWRIMWS04  
4/6/2005

MWRIMWS05  
11/2/2005

MWRIMWS05  
3/29/2005

MWRIMWS06  
10/31/2005

0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ
0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ

0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.000019 J 0.0000476 UJ
0.0005 U 0.000481 U 0.000505 U 0.000481 U 0.0005 U 0.000467 U 0.000481 U 0.000481 U 0.000521 U 0.000476 UJ

0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000521 U 0.0000476 UJ
0.0005 U 0.000481 U 0.000505 U 0.000481 U 0.0005 U 0.000467 U 0.000481 U 0.000481 U 0.000521 U 0.000476 UJ
0.0005 U 0.000481 U 0.000505 U 0.000481 U 0.0005 U 0.000467 U 0.000481 U 0.000481 U 0.000521 U 0.000476 UJ

0.00005 U 0.0000481 U 0.0000505 U 0.0000481 U 0.00005 U 0.0000467 U 0.0000481 U 0.0000481 U 0.0000233 J 0.0000476 UJ

0.219 0.0463 0.0222 U 0.0906 0.0522 0.124 0.0362 U 0.0734 1.29 0.0414 
0.00017 U 0.00023 U 0.00007 UJ 0.0001 UJ 0.000079 U 0.0001 U 0.00007 U 0.0001 U 0.00007 UJ 0.0016 U
0.00081 U 0.0008 U 0.00081 U 0.0008 U 0.00081 U 0.0008 U 0.0014 U 0.0014 0.0017 U 0.0008 U

0.0337 0.025 0.0303 0.0594 0.0606 0.0441 0.0382 0.008 0.0157 J 0.0131 
0.000055 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.000021 0.000042 U 0.00002 U 0.000042 U 0.00002 U

0.000075 U 0.00013 0.00013 U 0.00012 0.000064 U 0.00002 U 0.000023 U 0.00002 U 0.000023 U 0.00002 U
22.5 20.5 27.7 36.8 46.8 13.5 23.7 24.8 31.5 17.2 

0.0012 UJ 0.0016 0.00027 UJ 0.0004 UJ 0.00052 U 0.0022 0.00027 UJ 0.0011 0.0011 UJ 0.0015 
0.0015 0.0022 0.0027 0.0254 0.0285 0.00067 0.00097  0.00019 0.00069 0.00018 

0.0112 U 1.59 0.855 J 0.0047 U 0.0026 U 0.00087 U 0.00073 U 0.0014 U 0.006 UJ 0.00094 U
0.346 0.116 U 0.0902 U 0.382 0.546 0.199 U 0.12 U 0.172 U 1.45 0.122 U

0.00015 U 0.000051 U 0.000004 UJ 0.00016 U 0.00025 U 0.00011 U 0.000052 U 0.000037 U 0.00071 UJ 0.000052 U
5.1 3.51 3.71 8.79 10.1 J 1.62 1.99 5.64 4.99 5.08 

0.101 0.0348 0.0549 0.194 0.116 0.0147 0.0414 0.0018 0.032 0.0038 

0.000022 UJ 0.00006 U 0.000022 U 0.00006 UJ 0.000022 U 0.00006 U 0.000022 UJ 0.00006 U 0.000025  0.00006 U
0.0376 0.00039 U 0.00062 0.00012 U 0.00024 U 0.00037 U 0.00036 U 0.00055 U 0.0041 0.00021 U
0.0088 0.0033 U 0.0039 0.0049 UJ 0.005 0.0026 U 0.0041 0.00089 U 0.0027 0.0011 U
2.88 J 2.1 3.22 12 9.11 7.86 11.3 2.55 4.54 2.53 

0.00092 U 0.0009 U 0.0032 U 0.0009 U 0.00092 U 0.0009 U 0.002 U 0.0009 U 0.0039 U 0.0009 U
16.1 20.4 J 16.5 18.1 

0.000009 U 0.00001 U 0.000012 U 0.00001 U 0.000005 U 0.00001 U 0.000002 UJ 0.00001 U 0.00001 U 0.00001 U
21.8 J 28.6 40 39.1 42.7 J 6.79 11.6 8.05 9.78 J 15.4 

0.00027 J 0.00013 U 0.00046 UJ 0.00002 U 0.000006 UJ 0.000042 U 0.000006 UJ 0.00002 U 0.0001 U 0.000078 U
0.00013 0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.00049 0.00009 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWS01  
3/31/2005

MWRIMWS02  
10/31/2005

MWRIMWS02  
3/29/2005

MWRIMWS03  
10/27/2005

MWRIMWS03  
4/8/2005

MWRIMWS04  
11/1/2005

MWRIMWS04  
4/6/2005

MWRIMWS05  
11/2/2005

MWRIMWS05  
3/29/2005

MWRIMWS06  
10/31/2005

0.0151 0.003 U 0.0026 U 0.0078 0.0059 0.0076 0.0032 U 0.0062 0.075 0.0038 U
0.000231 U 0.00006 U 0.000231 U 0.000097 U 0.000231 U 0.00006 U 0.000231 U 0.00071 U 0.0021 0.00006 U

0.00071 0.0263 0.0309 0.00061 0.0012 0.00049 0.00056 0.0053 J 0.0266 0.00007 U
0.00142 UJ 0.0026 U 0.00142 U 0.002 U 0.00142 U 0.0032 U 0.00142 U 0.0025 U 0.0023 U 0.0011 U

0.0048 U 0.0123 0.0123 U 0.0034 U 0.0027 U 0.0027 U 0.0016 U 0.0019 U 0.0053 U 0.002 U
0.000044 U 0.0004 U 0.00014 U 0.0004 U 0.00025 U 0.0004 U 0.000019 U 0.0004 U 0.00064 U 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWS01  
3/31/2005

MWRIMWS02  
10/31/2005

MWRIMWS02  
3/29/2005

MWRIMWS03  
10/27/2005

MWRIMWS03  
4/8/2005

MWRIMWS04  
11/1/2005

MWRIMWS04  
4/6/2005

MWRIMWS05  
11/2/2005

MWRIMWS05  
3/29/2005

MWRIMWS06  
10/31/2005

2.19 
2 U 2 U 2 U 2 U

0.068 J 0.079 J 0.071 J
84.5 162 99.3 

0.099 0.0614 0.382 0.146 0.14 0.0568 U 0.093 
0.05 U 0.0288 J 0.05 U 0.376 0.0318 J 1.59 J 0.0292 J

5.52 J 5.71 4.91 26.3 J 24.5  1.67 2.36 1.33 1.38 2.78 

0.1 U 0.0542 U 0.111 J 0.061 J 0.1 U 0.0542 U 0.1 U
0.2 U 0.074 J 0.2 U 0.181 J

29.7 38.2 8.15 9.92 11.9 J 11.6 12.2 
0.03 U 0.03 U 0.03 U

16.2 58.6 66.7 31.3 
1.29 1.02 U 2.09 1 U 0.917 U 1.23 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWS07  
11/1/2005

MWRIMWS07  
4/5/2005

MWRIMWS08  
10/24/2005

MWRIMWS08  
3/30/2005

MWRIMWS09  
10/24/2005

MWRIMWS09  
4/7/2005

MWRIMWS14  
10/26/2005

MWRIMWS14  
3/30/2005

MWRIMWS15  
10/26/2005

MWRIMWS15  
3/30/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.00029 J 0.00033 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0013 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0019 U 0.017 0.0013 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.002 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00058 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000565 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWS07  
11/1/2005

MWRIMWS07  
4/5/2005

MWRIMWS08  
10/24/2005

MWRIMWS08  
3/30/2005

MWRIMWS09  
10/24/2005

MWRIMWS09  
4/7/2005

MWRIMWS14  
10/26/2005

MWRIMWS14  
3/30/2005

MWRIMWS15  
10/26/2005

MWRIMWS15  
3/30/2005

0.0064 0.0113 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00092 0.00115 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.0097 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0189 U 0.0192 U 0.0189 U 0.0196 U 0.02 U 0.0192 U 0.0192 U 0.0194 U 0.0175 U 0.0196 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 UJ 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 UJ 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 UJ 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 UJ 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0189 U 0.0192 U 0.0189 U 0.0196 U 0.02 U 0.0192 U 0.0192 U 0.0194 U 0.0175 U 0.0196 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 UJ 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWS07  
11/1/2005

MWRIMWS07  
4/5/2005

MWRIMWS08  
10/24/2005

MWRIMWS08  
3/30/2005

MWRIMWS09  
10/24/2005

MWRIMWS09  
4/7/2005

MWRIMWS14  
10/26/2005

MWRIMWS14  
3/30/2005

MWRIMWS15  
10/26/2005

MWRIMWS15  
3/30/2005

0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0031 J 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U
0.0094 U 0.00962 U 0.0094 U 0.0098 U 0.01 U 0.0096 U 0.0096 U 0.00971 U 0.0088 U 0.0098 U

0.00094 U 0.000962 U 0.00094 U 0.00098 U 0.001 U 0.00096 U 0.00096 U 0.000971 U 0.00088 U 0.00098 U

0.000476 U 0.000485 U 0.000472 U 0.0005 U 0.000481 U 0.0005 U 0.000472 U 0.000481 U 0.000467 U 0.000481 U
0.000476 U 0.000485 U 0.000472 U 0.0005 U 0.000481 U 0.0005 U 0.000472 U 0.000481 U 0.000467 U 0.000481 U
0.000476 U 0.000485 U 0.000472 U 0.0005 U 0.000481 U 0.0005 U 0.000472 U 0.000481 U 0.000467 U 0.000481 U

0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U

0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U
0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U
0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U
0.0000238 U 0.0000243 U 0.0000236 U 0.000025 U 0.000024 U 0.0000501 U 0.0000236 U 0.000024 U 0.0000234 U 0.000024 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWS07  
11/1/2005

MWRIMWS07  
4/5/2005

MWRIMWS08  
10/24/2005

MWRIMWS08  
3/30/2005

MWRIMWS09  
10/24/2005

MWRIMWS09  
4/7/2005

MWRIMWS14  
10/26/2005

MWRIMWS14  
3/30/2005

MWRIMWS15  
10/26/2005

MWRIMWS15  
3/30/2005

0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U
0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.0000337 J 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U

0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U
0.000476 U 0.000485 U 0.000472 U 0.0005 U 0.000481 U 0.0005 U 0.000472 U 0.000481 U 0.000467 U 0.000481 U

0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.0000328 J 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U
0.000476 U 0.000485 U 0.000472 U 0.0005 U 0.000481 U 0.0005 U 0.000472 U 0.000481 U 0.000467 U 0.000481 U
0.000476 U 0.000485 U 0.000472 U 0.0005 U 0.000481 U 0.0005 U 0.000472 U 0.000481 U 0.000467 U 0.000481 U

0.0000476 U 0.0000485 U 0.0000472 U 0.00005 U 0.0000481 U 0.00005 U 0.0000472 U 0.0000481 U 0.0000467 U 0.0000481 U

0.123 0.202 0.0063 U 0.0104 U 0.004 U 0.011 U 0.0673 J 0.6 0.112 J 0.379 
0.0021 U 0.0024 0.0001 U 0.00012 U 0.0001 U 0.00007 U 0.0001 U 0.00007 U 0.00022 U 0.00007 U
0.0008 U 0.00081 U 0.0008 U 0.0013 U 0.0008 U 0.00081 U 0.0008 U 0.00081 U 0.0008 U 0.0016 U

0.0174 0.0221 0.0469 0.0571 0.0066 0.0083 0.0073 0.0168 0.0089 0.0183 
0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 0.000042 U 0.00002 U 0.000053 
0.00002 U 0.000013 U 0.00015 0.00018 U 0.00002 U 0.000013 U 0.000025 0.00005 U 0.000036 0.000044 U

16.4 20.4 20.2 25.1 6.86 9.53 7.25 9.38 5.1 3.69 
0.0011 0.00027 UJ 0.00062 U 0.00027 U 0.00076 U 0.00088 U 0.0004 U 0.00073 J 0.00069 U 0.00094 U

0.00023 0.00043  0.0018 0.0036 0.0003 0.00057 0.00022 0.00058 0.0015 0.0026 
0.0025 U 0.0013 U 0.0013 U 0.0012 U 0.0006 U 0.00048 U 0.00047 U 0.0013 0.00068 U 0.00098 U
0.239 U 0.329 0.132 U 0.168 0.0324 U 0.0496 0.0771 U 0.614 0.141 U 0.443 

0.00019 U 0.00018 U 0.000063 U 0.00011 U 0.00002 U 0.000042 U 0.00004 U 0.0003 0.00012 U 0.00034 U
4.36 4.8 4.01 5.35 1.73 2.24 J 2.22 2.1 1.32 1.71 

0.0068 0.0218 1.05 1.27 0.0031 0.0078 0.0332 0.0738 0.0319 0.101 

0.00006 U 0.000022 UJ 0.00006 U 0.000022  0.00006 U 0.000022 U 0.00006 U 0.000022 UJ 0.00006 U 0.000022 U
0.00028 U 0.00051 U 0.00019 U 0.00045 0.00012 U 0.00032 U 0.00009 U 0.00014 U 0.00037 U 0.000064 U
0.0018 U 0.0016 U 0.0031 U 0.0042 0.00081 U 0.0011 U 0.00065 U 0.0016 0.0013 U 0.0035 

2.66 3.38 16.3 20.5 1.76 2.13 1.03 1.71 J 1.11 0.801 
0.0009 U 0.0018 U 0.0009 U 0.001 U 0.0009 U 0.0011 U 0.0009 U 0.00092 U 0.0009 U 0.0013 U

18 20.2 
0.00001 U 0.000002 UJ 0.00001 U 0.000002 U 0.00001 U 0.000002 U 0.00001 U 0.000003 U 0.00001 0.000002 U

12.4 15.1 27.7 J 39.6 J 24.2 J 28.5 J 5.08 J 5.14 J 31.2 J 25.6 J
0.000058 U 0.0004 UJ 0.00014 U 0.000081 J 0.00002 U 0.000072 UJ 0.000046 U 0.00009 J 0.00002 U 0.000006 UJ
0.00009 U 0.00011  0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.00028 0.00009 U 0.00013 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWS07  
11/1/2005

MWRIMWS07  
4/5/2005

MWRIMWS08  
10/24/2005

MWRIMWS08  
3/30/2005

MWRIMWS09  
10/24/2005

MWRIMWS09  
4/7/2005

MWRIMWS14  
10/26/2005

MWRIMWS14  
3/30/2005

MWRIMWS15  
10/26/2005

MWRIMWS15  
3/30/2005

0.0096 0.0148 0.0028 U 0.002 U 0.0028 U 0.0021 U 0.0054 0.045 0.0073 0.0186 
0.000098 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.000231 U 0.00015 U 0.000231 U

0.001 J 0.0012 0.00012 0.00021 0.000072 0.00046 0.000048 U 0.00019 0.000046 U 0.000084 U
0.0011 U 0.00142 U 0.0037 U 0.00142 U 0.001 U 0.00142 U 0.001 U 0.00142 UJ 0.001 U 0.00142 U
0.0073 U 0.0033 U 0.0021 U 0.0035 U 0.0014 U 0.0032 U 0.0019 U 0.0027 U 0.0031 U 0.0044 U
0.0004 U 0.000067 U 0.0004 U 0.000019 U 0.0004 U 0.000019 U 0.0004 U 0.00015 U 0.00069 U 0.00002 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWS07  
11/1/2005

MWRIMWS07  
4/5/2005

MWRIMWS08  
10/24/2005

MWRIMWS08  
3/30/2005

MWRIMWS09  
10/24/2005

MWRIMWS09  
4/7/2005

MWRIMWS14  
10/26/2005

MWRIMWS14  
3/30/2005

MWRIMWS15  
10/26/2005

MWRIMWS15  
3/30/2005

1.4 
2 U 2 U

0.1 U 0.179 J
70.8 31.6 

0.234 0.269 0.05 U 0.0538 
0.05 U 0.0602 0.0344 J 0.0284 U
1.46 J 2.87 13.1 J 17.3 J 1.73 1.68 2.26 1.98 J 0.537 0.02 U

0.1 U 0.1 U 0.1 U 0.03 U
0.2 U 0.23 U

15.4 9.74 J 5.91 J 6.84 J
0.1 U 0.03 U

36.4 26.3 
1.03 0.754 0.836 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWS16  
11/1/2005

MWRIMWS16  
4/5/2005

MWRIMWS17  
11/1/2005

MWRIMWS17  
3/29/2005

MWRIMWS18  
10/20/2005

MWRIMWS18  
4/8/2005

MWRIMWS20  
10/20/2005

MWRIMWS20  
4/6/2005

MWRIMWS22  
10/21/2005

MWRIMWS22  
4/7/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0011 U 0.0015 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.0028 U 0.0016 U 0.0092 U 0.013 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00044 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00075 0.00033 J 0.0044 0.0038 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000371 J 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWS16  
11/1/2005

MWRIMWS16  
4/5/2005

MWRIMWS17  
11/1/2005

MWRIMWS17  
3/29/2005

MWRIMWS18  
10/20/2005

MWRIMWS18  
4/8/2005

MWRIMWS20  
10/20/2005

MWRIMWS20  
4/6/2005

MWRIMWS22  
10/21/2005

MWRIMWS22  
4/7/2005

0.0005 U 0.0005 U 0.0005 U 0.00028 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00041 J 0.00031 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000258 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00046 J 0.0005 U 0.00033 J 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0198 U 0.0196 U 0.0189 U 0.0192 UJ 0.019 U 0.0192 U 0.019 U 0.0205 UJ 0.0191 U 0.0192 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 UJ 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 UJ 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 UJ 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.0102 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0198 U 0.0196 U 0.0189 U 0.0192 UJ 0.019 U 0.0192 U 0.019 U 0.0205 UJ 0.0191 U 0.0192 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWS16  
11/1/2005

MWRIMWS16  
4/5/2005

MWRIMWS17  
11/1/2005

MWRIMWS17  
3/29/2005

MWRIMWS18  
10/20/2005

MWRIMWS18  
4/8/2005

MWRIMWS20  
10/20/2005

MWRIMWS20  
4/6/2005

MWRIMWS22  
10/21/2005

MWRIMWS22  
4/7/2005

0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0034 J 0.0037 J 0.0041 J 0.0096 U 0.0033 J

0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.00019 J 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0031 J 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 UJ 0.0096 U 0.0095 UJ 0.0102 UJ 0.0096 UJ 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0095 U 0.0102 UJ 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U
0.0099 U 0.0098 U 0.0094 U 0.00962 UJ 0.0095 U 0.0096 U 0.0034 J 0.0046 J 0.0096 U 0.0096 U

0.00099 U 0.00098 U 0.00094 U 0.000962 UJ 0.00095 U 0.00096 U 0.00095 U 0.001 UJ 0.00096 U 0.00096 U

0.00049 U 0.000481 U 0.000467 U 0.000481 U 0.000467 UJ 0.000505 U 0.000481 U 0.000481 U 0.000467 U 0.000481 U
0.00049 U 0.000481 U 0.000467 U 0.000481 U 0.000467 UJ 0.000505 U 0.000481 U 0.000481 U 0.000467 U 0.000481 U
0.00049 U 0.000481 U 0.000467 U 0.000481 U 0.000467 UJ 0.000505 U 0.000481 U 0.000481 U 0.000467 U 0.000481 U

0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U

0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U
0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U
0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U

0.0000245 U 0.000024 U 0.0000234 U 0.000024 U 0.0000234 UJ 0.0000253 U 0.000024 U 0.000024 U 0.0000234 U 0.000024 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWS16  
11/1/2005

MWRIMWS16  
4/5/2005

MWRIMWS17  
11/1/2005

MWRIMWS17  
3/29/2005

MWRIMWS18  
10/20/2005

MWRIMWS18  
4/8/2005

MWRIMWS20  
10/20/2005

MWRIMWS20  
4/6/2005

MWRIMWS22  
10/21/2005

MWRIMWS22  
4/7/2005

0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U
0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U

0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000576 U 0.0000481 U 0.0000467 U 0.0000481 U
0.00049 U 0.000481 U 0.000467 U 0.000481 U 0.000467 UJ 0.000505 U 0.000481 U 0.000481 U 0.000467 U 0.000481 U

0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U
0.00049 U 0.000481 U 0.000467 U 0.000481 U 0.000467 UJ 0.000505 U 0.000481 U 0.000481 U 0.000467 U 0.000481 U
0.00049 U 0.000481 U 0.000467 U 0.000481 U 0.000467 UJ 0.000505 U 0.000481 U 0.000481 U 0.000467 U 0.000481 U

0.000049 U 0.0000481 U 0.0000467 U 0.0000481 U 0.0000467 UJ 0.0000505 U 0.0000481 U 0.0000481 U 0.0000467 U 0.0000481 U

0.36 2.31 0.725 0.271 0.803 0.81 5.4 2 0.093 0.973 
0.0001 U 0.000089 U 0.0036 0.0036 J 0.00038 U 0.0001 U 0.00033 U 0.00018 U 0.00012 U 0.00007 U
0.0008 U 0.0043 U 0.0018 0.00081 U 0.0162 0.004 U 0.012 0.006 U 0.0008 U 0.00081 U

0.0051 0.0285 0.0162 0.0125 J 0.0286 0.0265 0.0353 0.0216 0.0188 0.0677 
0.00002 U 0.00013  0.000033 0.000042 U 0.00021 0.00026 0.00028 0.00012 0.000087 0.00014 
0.00002 U 0.000018 U 0.00002 U 0.000013 U 0.000029 0.000045 0.000048 0.00015 0.000054 0.00018 

18.3 31.7 15.6 15.7 8.39 2.44 41.5 47.1 4.21 12.4 
0.002 0.0057 UJ 0.0036 0.00027 UJ 0.0066 0.0036 0.0129 U 0.0071 U 0.0013 0.0034 
0.001 0.0021 0.00042 0.00019 0.0013 J 0.0015 0.0063 J 0.0043 0.0024 J 0.0085 

0.0154 U 0.0143 U 0.002 U 0.0026 UJ 0.0109 U 0.0099 U 0.0123 U 0.0055 U 0.00071 U 0.0034 U
0.525 2.46 1.19 0.38 10.1 13.6 8.25 5.93 0.0596 U 1.45 

0.0003 U 0.0011 U 0.00073 0.00019 UJ 0.0027 0.0021 U 0.005 0.0031 0.00002 U 0.00073 U
3.32 2.92 4.94 4.15 1.43 J 1.13 J 1.6 J 1.11 J 0.82 J 2.4 J

0.0238 0.105 0.0186 0.0076 0.178 0.216 0.497 0.369 0.0715 0.278 

0.00006 U 0.000022 UJ 0.00006 U 0.000022 U 0.00004 U 0.000022 U 0.00004 U 0.000022 U 0.00004 U 0.000022 U
0.0082 0.0153 0.0014 U 0.0016 0.007 0.0033 0.0141 0.0277 0.00009 U 0.0002 U

0.0021 U 0.0045 0.0019 U 0.0012 U 0.0032 U 0.0031 0.0111 U 0.0072 0.006 U 0.0167 
2.67 11.2 2.52 2.6 10.1 J 6.58 3.61 J 3.2 6.5 J 10.9 

0.0009 U 0.0022 U 0.0009 U 0.0027 U 0.0009 U 0.00092 U 0.0009 U 0.00092 U 0.0009 U 0.00092 U
17 

0.00001 U 0.000005 UJ 0.00001 U 0.000007 U 0.0004 U 0.00053 U 0.000038 0.000029 U 0.00001 U 0.000003 U
8.52 11.3 14.6 11.8 J 7.25 9.72 J 6.69 7.51 J 4.39 11 J

0.000022 U 0.00009 UJ 0.00002 U 0.000053 U 0.000062 U 0.000006 UJ 0.000046 U 0.000061 UJ 0.000034 U 0.000079 J
0.00017 0.00071  0.00039 0.00015 0.00032 U 0.00026 0.0023 0.00083 0.00009 U 0.0003 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWS16  
11/1/2005

MWRIMWS16  
4/5/2005

MWRIMWS17  
11/1/2005

MWRIMWS17  
3/29/2005

MWRIMWS18  
10/20/2005

MWRIMWS18  
4/8/2005

MWRIMWS20  
10/20/2005

MWRIMWS20  
4/6/2005

MWRIMWS22  
10/21/2005

MWRIMWS22  
4/7/2005

0.0242 0.132 0.045 0.0165 0.0131 0.0163 0.243 0.102 0.003 U 0.0634 
0.00012 U 0.00094  0.00006 U 0.000231 U 0.00057 0.00042 0.0021 0.0016 0.000079 U 0.000231 U

0.147 J 0.114 0.0012 0.00083 0.0045 0.0028 0.0022 0.0025 0.000058 U 0.0004 
0.0016 U 0.0046 U 0.0052 U 0.00142 U 0.001 U 0.0022 0.0087 U 0.0043 U 0.001 U 0.00142 U
0.0039 U 0.0077 U 0.0034 U 0.0031 UJ 0.0038 U 0.0047 U 0.0165 0.0095 U 0.002 U 0.0068 U
0.0004 U 0.00069 U 0.0012 0.00035 U 0.0016 0.0014 U 0.0015 0.00096 U 0.0004 U 0.00029 U

0.0086 U
0.0001 U
0.0008 U

0.0036 
0.00002 U
0.00002 U

18 
0.0016 

0.00085 
0.0092 
0.0748 

0.00025 U
3.09 

0.018 
0.00006 U

0.0083 
0.0019 

2.53 
0.0009 U

0.00001 U
9.46 

0.00002 U
0.00009 U
0.0018 U
0.008 U

0.104 
0.0011 

0.007 U
0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWS16  
11/1/2005

MWRIMWS16  
4/5/2005

MWRIMWS17  
11/1/2005

MWRIMWS17  
3/29/2005

MWRIMWS18  
10/20/2005

MWRIMWS18  
4/8/2005

MWRIMWS20  
10/20/2005

MWRIMWS20  
4/6/2005

MWRIMWS22  
10/21/2005

MWRIMWS22  
4/7/2005

2 U

0.1 U 0.219 J
91.1 

0.392 2.08 
0.133 0.379 
1.31 J 1.45 0.448 0.362 0.1 U 0.02 U 0.1 U 0.02 U 0.965 6.18 

0.1 U 0.1 U
0.2 U

11.2 14.7 J
0.1 U

23.2 
1.03 0.612 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWS23  
10/24/2005

MWRIMWS23  
4/4/2005

MWRIMWS24  
10/31/2005

MWRIMWS24  
4/6/2005

MWRIMWS27  
11/2/2005

MWRIMWS28  
11/4/2005

MWRIMWS29  
11/3/2005

MWRIMWS30  
11/2/2005

MWRIMWSD01  
10/26/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.00129 U 0.0016 U 0.001 U 0.0062 UJ 0.001 UJ 0.0015 U 0.001 UJ 0.0018 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00041 J 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.0013 UJ 0.001 U 0.001 U 0.0047 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00052 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00026 J 0.00038 J 0.0005 U 0.00041 J 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0084 0.0017 0.0005 U 0.0005 U 0.0005 U 0.00029 J 0.00074 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 103 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWS23  
10/24/2005

MWRIMWS23  
4/4/2005

MWRIMWS24  
10/31/2005

MWRIMWS24  
4/6/2005

MWRIMWS27  
11/2/2005

MWRIMWS28  
11/4/2005

MWRIMWS29  
11/3/2005

MWRIMWS30  
11/2/2005

MWRIMWSD01  
10/26/2005

0.0005 U 0.0005 U 0.0003 J 0.00066 0.0164 0.0005 U 0.0005 U 0.0039 0.0012 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0019 0.0013 0.0104 0.0005 U 0.00043 J 0.0014 0.0035 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0047 J 0.0097 J
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0204 U 0.02 U 0.0189 U 0.0192 UJ 0.0187 U 0.0194 U 0.021 U 0.0204 U 0.0194 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 UJ 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 UJ 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 UJ 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.0096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 UJ 0.001 UJ 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 UJ 0.001 UJ 0.001 U 0.00097 U

0.0204 U 0.02 U 0.0189 U 0.0192 UJ 0.0187 U 0.0194 UJ 0.021 UJ 0.0204 U 0.0194 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U

0.0102 UJ 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWS23  
10/24/2005

MWRIMWS23  
4/4/2005

MWRIMWS24  
10/31/2005

MWRIMWS24  
4/6/2005

MWRIMWS27  
11/2/2005

MWRIMWS28  
11/4/2005

MWRIMWS29  
11/3/2005

MWRIMWS30  
11/2/2005

MWRIMWSD01  
10/26/2005

0.0102 U 0.01 U 0.0094 U 0.0032 J 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 UJ 0.0105 UJ 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 U 0.001 U 0.001 U 0.00097 U

0.0102 U 0.01 U 0.0094 U 0.0096 UJ 0.0093 U 0.0097 U 0.0105 U 0.0102 U 0.0097 U
0.001 U 0.001 U 0.00094 U 0.00096 UJ 0.00093 U 0.00097 UJ 0.001 UJ 0.001 U 0.00097 U

0.000481 U 0.000485 U 0.000467 U 0.000495 U 0.000485 U 0.000481 U 0.000481 U 0.000481 U 0.000481 U
0.000481 U 0.000485 U 0.000467 U 0.000495 U 0.000485 U 0.000481 U 0.000481 U 0.000481 U 0.000481 U
0.000481 U 0.000485 U 0.000467 U 0.000495 U 0.000485 U 0.000481 U 0.000481 U 0.000481 U 0.000481 U

0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U

0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U
0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U
0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U
0.0000332 U 0.0000266 0.0000234 U 0.0000248 U 0.0000243 U 0.000024 U 0.000024 U 0.000024 U 0.000024 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWS23  
10/24/2005

MWRIMWS23  
4/4/2005

MWRIMWS24  
10/31/2005

MWRIMWS24  
4/6/2005

MWRIMWS27  
11/2/2005

MWRIMWS28  
11/4/2005

MWRIMWS29  
11/3/2005

MWRIMWS30  
11/2/2005

MWRIMWSD01  
10/26/2005

0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U
0.0000481 U 0.0000339 J 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U

0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U
0.000481 U 0.000485 U 0.000467 U 0.000495 U 0.000485 U 0.000481 U 0.000481 U 0.000481 U 0.000481 U

0.0000481 U 0.00003 J 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U
0.000481 U 0.000485 U 0.000467 U 0.000495 U 0.000485 U 0.000481 U 0.000481 U 0.000481 U 0.000481 U
0.000481 U 0.000485 U 0.000467 U 0.000495 U 0.000485 U 0.000481 U 0.000481 U 0.000481 U 0.000481 U

0.0000481 U 0.0000485 U 0.0000467 U 0.0000495 U 0.0000485 U 0.0000481 U 0.0000481 U 0.0000481 U 0.0000481 U

0.22 J 0.297 0.0591 0.282 0.0547 0.0122 U 0.256 0.0384 0.262 J
0.0001 U 0.000078 U 0.00018 U 0.00007 U 0.0023 0.0001 U 0.0001 U 0.0016 U 0.00095 U
0.00089 0.0019 U 0.0008 U 0.00081 U 0.0008 U 0.0008 U 0.0029 0.0008 U 0.0008 U
0.0323 0.0508 0.0069 0.0095 0.0132 0.0081 0.0091 0.0131 0.0232 

0.000027 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.000022 
0.000057 0.000063 U 0.0001 0.000059 U 0.00002 U 0.000024 0.00002 U 0.00002 U 0.000046 

12 20.2 15.9 18.8 18.5 10.4 11.4 18.2 19.8 
0.0013 U 0.0014 UJ 0.0012 0.0015 U 0.0011 0.00085 UJ 0.00091 UJ 0.0015 0.0025 U

0.0032 0.0039 0.0014 0.0021 0.00013 0.0045 J 0.0069 J 0.00015 0.0022 
0.0017 U 0.0015 U 0.0162 U 0.0204 U 0.00047 U 0.002 U 0.00058 U 0.00057 U 0.0095 U

0.356 0.483 0.134 U 0.438 0.15 U 0.0503 U 0.131 U 0.174 U 0.447 
0.00023 U 0.00022 U 0.00005 U 0.00024 U 0.000042 U 0.00013 U 0.000094 U 0.000032 U 0.00028 U

0.985 1.51 7.97 7.95 J 4.87 2.25 J 1.09 J 5.28 5.04 
0.046 0.109 0.0322 0.0502 0.0081 0.259 0.0142 0.0041 0.0141 

0.00006 U 0.000022 UJ 0.00006 U 0.000022 U 0.00006 U 0.00006 U 0.00006 U 0.00006 U 0.00006 U
0.00041 U 0.00025 U 0.925 0.78 0.00073 U 0.00029 U 0.00054 U 0.00031 U 0.0013 U
0.0029 U 0.0031 0.0024 U 0.0031 0.0013 U 0.0025 UJ 0.0014 UJ 0.0013 U 0.0037 U

7.21 10.3 2.29 2.55 2.4 3.59 4.85 2.41 2.85 
0.0009 U 0.0025 U 0.0009 U 0.00092 U 0.0009 U 0.0009 U 0.0009 U 0.0009 U 0.0009 U

14.6 16 14.3 18.1 19.8 
0.00001 U 0.000002 UJ 0.00001 U 0.000007 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U

49.5 J 67.9 13.3 12.4 J 14.5 11.3 13 13.8 22.6 J
0.000034 U 0.000006 UJ 0.00009 U 0.00032 J 0.00002 U 0.00002 UJ 0.00002 UJ 0.00002 U 0.00002 U

0.0001 U 0.00014  0.00009 U 0.00013 0.00009 U 0.00009 U 0.00009 U 0.00009 U 0.000093 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWS23  
10/24/2005

MWRIMWS23  
4/4/2005

MWRIMWS24  
10/31/2005

MWRIMWS24  
4/6/2005

MWRIMWS27  
11/2/2005

MWRIMWS28  
11/4/2005

MWRIMWS29  
11/3/2005

MWRIMWS30  
11/2/2005

MWRIMWSD01  
10/26/2005

0.0133 0.0174 0.0046 U 0.0207 0.0043 U 0.002 U 0.0052 0.0031 U 0.018 
0.00006 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.00006 U 0.00011 U 0.00006 U 0.00006 U

0.00022 0.00037 3.84 3.71 0.00017 J 0.00003 UJ 0.00013 UJ 0.000048 UJ 0.0038 
0.0037 U 0.00142 U 0.002 U 0.00142 U 0.002 U 0.0031 U 0.0029 U 0.0014 U 0.0032 U
0.0029 U 0.0029 U 0.004 U 0.0051 U 0.0022 U 0.0024 U 0.0017 U 0.0028 U 0.006 
0.0004 U 0.00011 U 0.0004 U 0.000077 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWS23  
10/24/2005

MWRIMWS23  
4/4/2005

MWRIMWS24  
10/31/2005

MWRIMWS24  
4/6/2005

MWRIMWS27  
11/2/2005

MWRIMWS28  
11/4/2005

MWRIMWS29  
11/3/2005

MWRIMWS30  
11/2/2005

MWRIMWSD01  
10/26/2005

2.07 
2 U 2 U 2 U 2 U 2 U

0.083 J 0.04 J 0.087 J 0.047 J 0.07 J 0.094 J
83 

0.0807 0.433 0.14 0.109 0.132 0.275 
0.0532 0.0284 U 0.05 U 0.05 U 0.0429 J 0.172 

0.376 0.513 3.03 3.14 2.27 J 1.48 J 2.09 J 2.83 J 5.39 

0.1 U 0.03 U 0.1 U 0.1 U 0.1 U 0.1 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ

47.5 20.9 11 J 7.13 J 12.6 J 32.8 J
0.03 U

2.02 44.4 32.3 30.3 29.3 
1.61 1.47 0.824 J 0.657 U 0.619 J
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWSD01  
3/31/2005

MWRIMWSD02  
11/1/2005

MWRIMWSD02  
3/31/2005

MWRIMWSD06  
10/31/2005

MWRIMWSD06  
4/14/2005

MWRIMWSD10  
11/3/2005

MWRIMWSD10  
4/11/2005

MWRIMWSD13  
11/1/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.00031 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U
0.001 U 0.0019 U 0.0012 U 0.0037 U 0.001 U 0.001 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.033 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.00074 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWSD01  
3/31/2005

MWRIMWSD02  
11/1/2005

MWRIMWSD02  
3/31/2005

MWRIMWSD06  
10/31/2005

MWRIMWSD06  
4/14/2005

MWRIMWSD10  
11/3/2005

MWRIMWSD10  
4/11/2005

MWRIMWSD13  
11/1/2005

0.0018 0.0005 U 0.0005 U 0.0018 0.0013 0.0005 UJ 0.0005 U 0.0004 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0042 0.00031 J 0.0005 U 0.00078 0.00079 0.0005 UJ 0.0005 U 0.00079 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.012 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.0192 U 0.0189 U 0.0196 U 0.019 U 0.019 U 0.0196 U 0.0196 U 0.02 U

0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 UJ 0.0094 U 0.0098 U 0.0095 U 0.00952 UJ 0.0098 U 0.0098 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.00962 UJ 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 UJ 0.0098 U 0.0095 UJ 0.00952 U 0.0098 U 0.0098 U 0.01 UJ
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U

0.0192 U 0.0189 U 0.0196 U 0.019 U 0.019 U 0.0196 U 0.0196 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWSD01  
3/31/2005

MWRIMWSD02  
11/1/2005

MWRIMWSD02  
3/31/2005

MWRIMWSD06  
10/31/2005

MWRIMWSD06  
4/14/2005

MWRIMWSD10  
11/3/2005

MWRIMWSD10  
4/11/2005

MWRIMWSD13  
11/1/2005

0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U

0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U 0.001 U
0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U 0.01 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U
0.00962 U 0.0094 U 0.0098 U 0.0095 U 0.00952 U 0.0098 U 0.0098 U

0.000962 U 0.00094 U 0.00098 U 0.00095 U 0.000952 U 0.00098 U 0.00098 U

0.000481 U 0.000481 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000505 U
0.000481 U 0.000481 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000505 U
0.000481 U 0.000481 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000505 U 0.000476 U

0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U 0.0000476 U

0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U 0.0000476 U
0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U
0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U
0.000024 U 0.0000534 U 0.000025 U 0.0000238 U 0.0000238 U 0.0000234 U 0.0000253 U 0.0000238 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWSD01  
3/31/2005

MWRIMWSD02  
11/1/2005

MWRIMWSD02  
3/31/2005

MWRIMWSD06  
10/31/2005

MWRIMWSD06  
4/14/2005

MWRIMWSD10  
11/3/2005

MWRIMWSD10  
4/11/2005

MWRIMWSD13  
11/1/2005

0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U 0.0000476 U
0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U

0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U
0.000481 U 0.000481 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000505 U

0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U
0.000481 U 0.000481 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000505 U 0.000476 U
0.000481 U 0.000481 U 0.0005 U 0.000476 U 0.000476 U 0.000467 U 0.000505 U 0.000476 U

0.0000481 U 0.0000481 U 0.00005 U 0.0000476 U 0.0000476 U 0.0000467 U 0.0000505 U

0.0873 0.0095 U 0.79 0.376 1.05 0.612 0.245 0.0438 
0.001 U 0.0001 U 0.00007 U 0.0001 U 0.00007 UJ 0.0001 U 0.00007 U 0.0001 U

0.00081 U 0.0008 U 0.00081 U 0.0008 U 0.00081 U 0.00091 0.00081 U 0.0008 U
0.0317 0.0195 0.365 0.0301 0.0329 0.0071 0.0068 

0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000046 0.00002 U 0.000042 U 0.00002 U
0.00006 U 0.00002 U 0.000017 U 0.00002 U 0.000018 U 0.00002 U 0.000013 U 0.000042 

21.7 19.1 183 21.1 22.4 4.86 7.51 19.3 
0.00027 UJ 0.002 0.0856 0.0017 0.0052 U 0.0032 0.0015 U 0.0017 

0.0021 0.00015 0.00044 0.00054 0.0015 0.00052 0.00027 
0.0118 U 0.002 U 0.0016 U 0.0016 U 0.0032 U 0.0013 U 0.00079 0.00064 U

0.178 0.0884 U 0.906 0.611 1.63 0.853 0.398 0.107 U
0.000083 U 0.000021 U 0.00014 U 0.00025 U 0.00052 U 0.0004 U 0.00017 U 0.00002 U

4.99 3.11 0.0496 8.2 7.98 J 1.11 1.07 J 3.43 
0.0654 0.0069 0.0012 U 0.015 0.0881 0.0115 0.007 0.0098 

0.000022 UJ 0.00006 U 0.000022 U 0.00006 U 0.000022 U 0.00006 U 0.000022 UJ 0.00006 U
0.0021 0.00025 U 0.0019 0.0013 U 0.0018 0.00017 U 0.00019 U
0.0045 0.0023 U 0.0048 0.0017 U 0.0034 0.0016 U 0.0012 U 0.0031 U
3.69 J 2.16 3.78 3.74 4.81 1.06 1.32 2.76 

0.00092 U 0.0009 U 0.00092 U 0.0009 U 0.0023 U 0.0009 U 0.001 U
15.6 

0.000002 U 0.00001 U 0.000007 U 0.00001 U 0.000006 U 0.00001 U 0.000002 U
19 J 11.3 10.9 J 18.7 19.6 3.94 4.59 J 12.9 

0.000006 UJ 0.00002 U 0.000006 UJ 0.000032 U 0.000044 U 0.00002 U 0.000006 UJ
0.000091 U 0.00019 0.000091 U 0.00017 0.00038 U 0.00027 0.000091 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Overburden Page 112 of 150



Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWSD01  
3/31/2005

MWRIMWSD02  
11/1/2005

MWRIMWSD02  
3/31/2005

MWRIMWSD06  
10/31/2005

MWRIMWSD06  
4/14/2005

MWRIMWSD10  
11/3/2005

MWRIMWSD10  
4/11/2005

MWRIMWSD13  
11/1/2005

0.0064 U 0.0022 U 0.0051 0.0244 0.0818 0.0394 0.0196 0.0027 U
0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.00027 0.00006 U 0.000231 U 0.00006 U

0.00081 0.00003 U 0.000009 U 0.0018 0.00083 J 0.00013 UJ 0.000097 0.00013 U
0.00142 UJ 0.001 U 0.0019 U 0.0021 U 0.0084 U 0.0023 U 0.00142 U 0.001 U

0.0038 U 0.0032 U 0.0022 U 0.0065 U 0.0118 U 0.0039 U 0.0026 U 0.0028 U
0.000019 U 0.0004 U 0.0011 U 0.0008 0.0002 U 0.0004 U 0.000055 U 0.0022 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWSD01  
3/31/2005

MWRIMWSD02  
11/1/2005

MWRIMWSD02  
3/31/2005

MWRIMWSD06  
10/31/2005

MWRIMWSD06  
4/14/2005

MWRIMWSD10  
11/3/2005

MWRIMWSD10  
4/11/2005

MWRIMWSD13  
11/1/2005

2 U

0.06 J
76.2 534 

0.171 0.0546 0.906 
0.05 U 0.0338 J 0.05 U

5.8 J 1.48 1.56 J 1.52 1.36 0.114 J 0.09 J 5.43 

0.1 U 0.1 U 0.03 UJ
0.2 U

20 J 10.2 31.2 
0.1 U 0.03 U

22.2 
1.12 U 1.1 0.6 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWSD13
DUP           

11/1/2005
MWRIMWSD13  

4/1/2005
MWRIMWSD17  

10/27/2005
MWRIMWSD17  

3/29/2005
MWRIMWSD27  

11/2/2005
MWRIMWSD29  

11/3/2005
MWRIMWSD30  

11/3/2005
MWRIMWSM13  

10/31/2005

0.00029 J 0.00036 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00066 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00056 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00076 
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.0033 
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U

0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.0053 U 0.001 UJ 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.0014 UJ 0.001 U 0.0011 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.00049 J 0.00039 J 0.0005 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWSD13
DUP           

11/1/2005
MWRIMWSD13  

4/1/2005
MWRIMWSD17  

10/27/2005
MWRIMWSD17  

3/29/2005
MWRIMWSD27  

11/2/2005
MWRIMWSD29  

11/3/2005
MWRIMWSD30  

11/3/2005
MWRIMWSM13  

10/31/2005
0.00048 J 0.00034 J 0.0013 0.00026 J 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.00083 0.0011 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.00033 J

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.001 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.02 U 0.0206 UJ 0.0196 U 0.0192 U 0.0196 U 0.02 U 0.0189 U

0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 UJ 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 UJ 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 UJ
0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U

0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U

0.02 U 0.02 U 0.0206 UJ 0.0196 U 0.0192 U 0.0196 U 0.02 U 0.0189 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWSD13
DUP           

11/1/2005
MWRIMWSD13  

4/1/2005
MWRIMWSD17  

10/27/2005
MWRIMWSD17  

3/29/2005
MWRIMWSD27  

11/2/2005
MWRIMWSD29  

11/3/2005
MWRIMWSD30  

11/3/2005
MWRIMWSM13  

10/31/2005
0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U
0.01 U 0.01 U 0.0103 U 0.0098 U 0.0096 U 0.0098 U 0.01 U 0.0094 U

0.001 U 0.001 U 0.001 U 0.00098 U 0.00096 U 0.00098 U 0.001 U 0.00094 U

0.000476 U 0.0005 U 0.000476 U 0.0005 U 0.000485 U 0.000485 U 0.000481 U 0.000472 U
0.000476 U 0.0005 U 0.000476 U 0.0005 U 0.000485 U 0.000485 U 0.000481 U 0.000472 U

0.0005 U 0.000476 U 0.0005 U 0.000485 U 0.000485 U 0.000481 U 0.000472 U
0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U

0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U
0.0000476 U 0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U
0.0000476 U 0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U

0.000025 U 0.0000238 U 0.000025 U 0.0000243 U 0.0000243 U 0.000024 U 0.0000236 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWSD13
DUP           

11/1/2005
MWRIMWSD13  

4/1/2005
MWRIMWSD17  

10/27/2005
MWRIMWSD17  

3/29/2005
MWRIMWSD27  

11/2/2005
MWRIMWSD29  

11/3/2005
MWRIMWSD30  

11/3/2005
MWRIMWSM13  

10/31/2005

0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U
0.0000476 U 0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U

0.0000476 U 0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U
0.000476 U 0.0005 U 0.000476 U 0.0005 U 0.000485 U 0.000485 U 0.000481 U 0.000472 U

0.0000476 U 0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U
0.0005 U 0.000476 U 0.0005 U 0.000485 U 0.000485 U 0.000481 U 0.000472 U
0.0005 U 0.000476 U 0.0005 U 0.000485 U 0.000485 U 0.000481 U 0.000472 U

0.0000476 U 0.00005 U 0.0000476 U 0.00005 U 0.0000485 U 0.0000485 U 0.0000481 U 0.0000472 U

0.0417 0.134 0.0302 0.224 0.0014 U 0.305 0.0232 U 0.0471 
0.00014 U 0.0001 U 0.0028 J 0.0034 J 0.00085 U 0.0001 U 0.0001 U 0.0001 U

0.00081 U 0.0008 U 0.00081 U 0.0008 U 0.0008 U 0.0008 U 0.0022 
0.0083 0.0114 0.011 0.0132 J 0.0135 0.0082 0.0141 0.0334 

0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.00002 U 0.00002 U 0.00002 U
0.000028 0.000051 U 0.00002 U 0.000014 U 0.00019 0.000036 0.000039 0.000072 

18.8 23.6 14.6 17.8 18.1 15.1 20.8 36.8 
0.0019 0.00031 UJ 0.0004 UJ 0.00027 UJ 0.00098 0.0024 0.0004 UJ 0.00098 

0.00049 0.0016 0.000069 0.00021 0.000089 0.0012 0.00022 J 0.0372 
0.00065 U 0.001 U 0.00042 U 0.00068 UJ 0.00029 U 0.00084 U 0.00044 U 0.0029 U

0.105 U 0.172 0.0849 UJ 0.363 0.0676 U 0.583 0.104 U 0.279 U
0.00011 U 0.000052 U 0.00012 UJ 0.00002 U 0.00023 U 0.000027 U 0.00021 U

3.39 3.31 4.16 4.77 5.31 4.24 4.2 J 6.21 
0.0096 0.0775 0.0031 0.0065 0.0021 0.101 0.016 0.0817 

0.000022 UJ 0.00006 UJ 0.000022 U 0.00006 U 0.00006 U 0.00006 U 0.00006 U
0.0091 0.0068 0.00076 U 0.0015 0.00038 U 0.0277 0.00016 U 0.0003 U

0.0044 0.00089 UJ 0.0019 U 0.00093 U 0.0024 U 0.0019 UJ 0.0045 U
2.71 5.16 J 2.49 3.04 2.4 2.28 2.3 3.35 

0.0009 U 0.00098 U 0.0009 U 0.0029 U 0.0009 U 0.0009 U 0.0009 U 0.0009 U
15.6 15.5 

0.00001 U 0.000005 U 0.000012 U 0.000011 U 0.00001 U 0.00001 U 0.00001 U 0.00001 U
13.1 11 J 11.6 13.7 J 10.7 8.37 10.6 66.3 

0.00002 U 0.000006 UJ 0.000084 U 0.00004 U 0.00002 U 0.0003 U 0.00002 UJ 0.00002 U
0.00009 U 0.000091 U 0.00009 U 0.00019 0.00009 U 0.00015 0.00009 U 0.00009 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWSD13
DUP           

11/1/2005
MWRIMWSD13  

4/1/2005
MWRIMWSD17  

10/27/2005
MWRIMWSD17  

3/29/2005
MWRIMWSD27  

11/2/2005
MWRIMWSD29  

11/3/2005
MWRIMWSD30  

11/3/2005
MWRIMWSM13  

10/31/2005
0.0028 U 0.0068 U 0.0032 U 0.0153 0.0017 U 0.0222 0.0029 U 0.0048 

0.000231 U 0.00022 U 0.000231 U 0.00006 U 0.00006 U 0.00006 U 0.00006 U

0.000049 U 0.00016 0.00011 U 0.00027 0.00026 J 0.000072 UJ 0.00003 UJ 0.00032 
0.0031 U 0.00142 UJ 0.0014 U 0.00142 U 0.0017 U 0.0018 U 0.0029 U 0.004 U
0.0022 U 0.0045 U 0.0014 U 0.0024 UJ 0.0014 U 0.0029 U 0.0043 U 0.002 U
0.0004 U 0.00038 U 0.0004 U 0.00015 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWSD13
DUP           

11/1/2005
MWRIMWSD13  

4/1/2005
MWRIMWSD17  

10/27/2005
MWRIMWSD17  

3/29/2005
MWRIMWSD27  

11/2/2005
MWRIMWSD29  

11/3/2005
MWRIMWSD30  

11/3/2005
MWRIMWSM13  

10/31/2005

2 U 2 U

0.0676 0.104 
0.05 U 0.05 U

5.41 9.99 1.4 0.404 2.04 J 1.21 J 1.62 J 21.7 J

0.1 U 0.1 U
0.2 U 0.2 U

11.9 J 12 J

21.2 20.2 
1 U 0.506 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIMWSM13  
3/31/2005

MWRIMWT10  
11/3/2005

MWRIMWT10  
4/13/2005

MWRIMWT24  
10/28/2005

MWRIMWT24  
4/11/2005

MWRIOW1  
10/20/2005

MWRIOW1  
4/13/2005

MWRIOW1
DUP       

10/20/2005
MWRIOW2  
10/26/2005

MWRIOW2  
4/13/2005

0.01 0.0005 U 0.0005 U 0.0013 J 0.0012 0.017 J 0.0065 0.0178 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.00029 J 0.0005 U 0.00028 J 0.0005 U 0.0005 U
0.0005 U 0.00039 J 0.00028 J 0.00035 J 0.00028 J 0.0044 J 0.0005 0.0042 J 0.0025 0.0024 

0.0043 0.0005 U 0.0005 U 0.0014 J 0.0012 0.006 J 0.0029 U 0.0062 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.00082 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.0015 U 0.001 UJ 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U
0.001 U 0.001 U 0.0027 0.00069 J 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U
0.012 U 0.0012 U 0.0014 U 0.0023 UJ 0.0014 U 0.001 U 0.001 UJ 0.0022 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0004 J 0.0005 U 0.00042 J 0.00087 0.0005 U
0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 UJ
0.0005 U 0.00054 0.00028 J 0.0005 UJ 0.0005 U 0.0017 J 0.0005 U 0.0016 J 0.00039 J 0.00036 J
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIMWSM13  
3/31/2005

MWRIMWT10  
11/3/2005

MWRIMWT10  
4/13/2005

MWRIMWT24  
10/28/2005

MWRIMWT24  
4/11/2005

MWRIOW1  
10/20/2005

MWRIOW1  
4/13/2005

MWRIOW1
DUP       

10/20/2005
MWRIOW2  
10/26/2005

MWRIOW2  
4/13/2005

0.0005 U 0.0005 U 0.0005 U 0.0011 J 0.001 0.0014 J 0.00088 0.0015 J 0.0005 U 0.0005 U
0.0005 U 0.0014 0.005 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0042 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0048 0.006 0.00082 0.003 J 0.0027 0.0322 J 0.011 0.033 J 0.00047 J 0.00055 
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U

0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.0133 U 0.0093 U 0.0099 U 0.005 J 0.00935 U 0.0225 0.0095 U 0.0236 0.0011 J 0.00952 U

0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.02 U 0.0187 U 0.0198 U 0.019 U 0.0187 U 0.021 U 0.019 U 0.0198 U 0.0202 U 0.019 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.01 UJ 0.0093 U 0.0099 UJ 0.0095 U 0.00935 U 0.0105 U 0.00952 UJ 0.0099 U 0.0101 U 0.00952 UJ
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.01 UJ 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 UJ 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.02 U 0.0187 U 0.0198 U 0.019 U  R 0.021 U 0.019 U 0.0198 U 0.0202 U 0.019 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIMWSM13  
3/31/2005

MWRIMWT10  
11/3/2005

MWRIMWT10  
4/13/2005

MWRIMWT24  
10/28/2005

MWRIMWT24  
4/11/2005

MWRIOW1  
10/20/2005

MWRIOW1  
4/13/2005

MWRIOW1
DUP       

10/20/2005
MWRIOW2  
10/26/2005

MWRIOW2  
4/13/2005

0.01 U 0.0093 U 0.0044 J 0.002 J 0.00935 U 0.0105 U 0.0031 J 0.0099 U 0.0101 U 0.00952 U

0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 UJ 0.00952 U 0.0099 UJ 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U
0.01 U 0.0093 U 0.0099 U 0.0095 U 0.00935 U 0.0105 U 0.00952 U 0.0099 U 0.0101 U 0.00952 U

0.001 U 0.00093 U 0.00099 U 0.00095 U 0.000935 U 0.001 U 0.000952 U 0.00099 U 0.001 U 0.000952 U

0.0005 U 0.000472 U 0.000476 U 0.000467 U 0.000476 U 0.000476 U 0.00049 U 0.000481 U 0.000472 U
0.0005 U 0.000472 U 0.000476 U 0.000467 U 0.000476 U 0.000476 U 0.00049 U 0.000481 U 0.000472 U
0.0005 U 0.000472 U 0.000476 U 0.000467 U 0.000476 U 0.000476 U 0.00049 U 0.000481 U 0.000472 U

0.00005 U 0.0000472 U 0.000106 0.0000467 U 0.0000476 U 0.0000476 0.000049 U 0.0000481 0.0000472 

0.00005 U 0.0000472 U 0.0000476 U 0.0000467 U 0.0000476 U
0.0000476 

U 0.000049 U
0.0000481 

U
0.0000472 

U
0.00005 U 0.0000472 U 0.0000673 0.0000467 U 0.0000476 U 0.0000476 0.000049 U 0.0000481 0.0000472 
0.00005 U 0.0000472 U 0.0000476 U 0.0000467 U 0.0000476 U 0.0000476 0.000049 U 0.0000481 0.0000472 

0.000025 U 0.0000236 U 0.00011 0.0000234 U 0.0000238 U 0.0000238 0.0000245 0.000024 U 0.0000236 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIMWSM13  
3/31/2005

MWRIMWT10  
11/3/2005

MWRIMWT10  
4/13/2005

MWRIMWT24  
10/28/2005

MWRIMWT24  
4/11/2005

MWRIOW1  
10/20/2005

MWRIOW1  
4/13/2005

MWRIOW1
DUP       

10/20/2005
MWRIOW2  
10/26/2005

MWRIOW2  
4/13/2005

0.00005 U 0.0000472 U 0.000148 0.0000467 U 0.0000476 U
0.0000476 

U 0.000049 U
0.0000481 

U
0.0000472 

U
0.00005 U 0.0000472 U 0.0000759 0.0000467 U 0.0000476 U 0.0000476 0.000049 U 0.0000481 0.0000472 

0.00005 U 0.0000472 U 0.000113 J 0.0000467 U 0.0000476 U
0.0000476 

U 0.000049 U
0.0000481 

U
0.0000472 

U
0.0005 U 0.000472 U 0.000476 U 0.000467 U 0.000476 U 0.000476 U 0.00049 U 0.000481 U 0.000472 U

0.00005 U 0.0000472 U 0.0000622 J 0.0000467 U 0.0000476 U
0.0000476 

U 0.000049 U
0.0000481 

U
0.0000472 

U
0.0005 U 0.000472 U 0.000476 U 0.000467 U 0.000476 U 0.000476 U 0.00049 U 0.000481 U 0.000472 U
0.0005 U 0.000472 U 0.000476 U 0.000467 U 0.000476 U 0.000476 U 0.00049 U 0.000481 U 0.000472 U

0.00005 U 0.0000472 U 0.0000478 J 0.0000467 U 0.0000476 U
0.0000476 

U 0.000049 U
0.0000481 

U
0.0000472 

U

0.152 0.401 34.1 9.17 3.19 0.0054 U 1.12 0.0031 U 0.417 J 1.1 
0.00007 U 0.0002 U 0.00057 UJ 0.00025 U 0.00014 U 0.00011 U 0.00015 U 0.0002 U 0.0001 U 0.00007 UJ
0.00081 U 0.0075 0.0321 0.0031 0.0027 U 0.0011 U 0.00081 U 0.0016 U 0.0018 0.00081 U

0.0391 0.0057 0.242 0.0949 0.05 0.0161 0.0114 0.0163 0.118 0.208 
0.000042 U 0.00002 U 0.0016 0.00039 0.00015 0.000042 U 0.00002 U 0.00033 0.00069 

0.0001 U 0.00002 U 0.00049 U 0.00016 0.00015 0.000029 0.000049 U 0.000023 0.00038 0.00044 U
42.3 9.73 15.2 66.1 59.2 23.8 18.8 24 14.3 18.4 

0.00027 UJ 0.0027 0.089 0.0209 0.0069 0.0029 0.0047 U 0.0028 0.0004 U 0.0029 U
0.0398 0.00026 0.021 0.0054 0.002 0.001 J 0.0009 0.0011 0.0011 

0.0044 U 0.0013 U 0.0749 0.0193 0.0071 0.0022 U 0.0073 U 0.0028 U 0.0011 U 0.00073 U
0.441 0.581 40.4 10.5 3.79 0.0888 U 0.181 U 0.0873 U 0.257 U 0.215 

0.00029 U 0.00023 U 0.018 0.0039 0.0012 J 0.00098 0.00022 U 0.0012 0.00019 U 0.00015 U
5.79 2.74 12.4 J 14.8 13.8  4.26 J 3.48 J 4.47 J 2.69 3.32 J

0.103 0.119 0.596 0.465 0.525 0.0021 0.0048 U 0.112 0.237 

0.000022 UJ 0.00006 U 0.000022 U 0.00006 U 0.000022 U 0.00004 U
0.000022 

UJ 0.00006 U 0.000022 U
0.0014 0.0093 0.0182 0.0433 0.0352 0.00009 U 0.000073 U 0.00017 U 0.0001 U
0.0054 0.0013 U 0.065 0.0146 U 0.0067 0.0033 U 0.0035 0.0053 U 0.0074 

3.7 J 1.69 12.2 12.6 8.74 3.27 J 2.6 3.34 J 6.24 11.5 
0.00092 U 0.0009 U 0.00092 U 0.0009 U 0.0032 U 0.0009 U 0.0029 U 0.0009 U 0.0024 U

54 
0.000005 U 0.00001 U 0.0005 U 0.000024 0.000006 U 0.000025 U 0.00001 U 0.000026 0.000015 U

68.4 J 10.4 16 49.9 52.3 14.2 15.6 49.2 J 42.7 
0.000006 UJ 0.00002 U 0.00069 0.00039 U 0.00041 U 0.00002 U 0.000058 U 0.000042 U 0.00016 U 0.00017 U
0.000091 U 0.00021 0.0117 0.0029 0.0012 0.00009 U 0.000091 U 0.00009 U 0.000091 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIMWSM13  
3/31/2005

MWRIMWT10  
11/3/2005

MWRIMWT10  
4/13/2005

MWRIMWT24  
10/28/2005

MWRIMWT24  
4/11/2005

MWRIOW1  
10/20/2005

MWRIOW1  
4/13/2005

MWRIOW1
DUP       

10/20/2005
MWRIOW2  
10/26/2005

MWRIOW2  
4/13/2005

0.0146 0.0252 1.78 0.584 0.199 0.0011 U 0.0038 U 0.0082 0.0045 U
0.000231 U 0.00038 U 0.0113 0.0016 U 0.0009 0.00006 U 0.000231 U 0.00021 U 0.000231 U

0.00014 0.00019 J 0.0067 J 0.12 0.0753 J 0.00003 U 0.00025 J 0.000033 U 0.000095 0.000071 J
0.00142 UJ 0.0017 U 0.072 0.0222 0.0077 0.001 U 0.0039 U 0.0015 U 0.005 U

0.0031 U 0.0046 U 0.116 0.025 0.0094 0.0066 0.0066 U 0.0077 0.0032 U 0.0034 U
0.00014 U 0.0006 0.0094 0.0021 0.00099 U 0.00011 U 0.0004 U 0.0004 U 0.000052 U

0.0085 U
0.0001 UJ

0.00098 
0.0307 

0.00002 U
0.000084 

61.3 
0.0004 U
0.00044 
0.00088 

0.236 
0.00002 U

12.6 
0.321 

0.00006 UJ
0.0414 

0.0028 J
10.2 

0.0009 U
0.00001 U

48.8 
0.00081 U
0.00009 U
0.00088 U
0.00082 U

0.111 J
0.0017 U
0.003 U

0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIMWSM13  
3/31/2005

MWRIMWT10  
11/3/2005

MWRIMWT10  
4/13/2005

MWRIMWT24  
10/28/2005

MWRIMWT24  
4/11/2005

MWRIOW1  
10/20/2005

MWRIOW1  
4/13/2005

MWRIOW1
DUP       

10/20/2005
MWRIOW2  
10/26/2005

MWRIOW2  
4/13/2005

2 U

0.264 0.125 
205 

9.85 3.79 
0.632 0.0284 U

21.5 J 0.1 U 0.1 U 55.1 J 48.7  5.18 4.3 5.11 7.92 16 J

2.13 1.61 J
0.2 U

62.1 53.8 
0.03 U

56.6 
1.75 1.35 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIOW3  
10/27/2005

MWRIOW3  
3/30/2005

MWRIP1    
10/21/2005

MWRIP1    
3/30/2005

MWRIP1A   
10/21/2005

MWRIP1A   
3/30/2005

MWRIP1AD
UP        

3/30/2005
MWRIP2    
4/13/2005

MWRIP2A   
4/13/2005

MWRIP3    
10/21/2005

MWRIP3    
4/13/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.00082 0.00058 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.00029 J 0.0003 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0036 U 0.001 U 0.001 U 0.0018 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0003 J 0.0005 U 0.00032 J 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
0.0012 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.00032 J 0.00026 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIOW3  
10/27/2005

MWRIOW3  
3/30/2005

MWRIP1    
10/21/2005

MWRIP1    
3/30/2005

MWRIP1A   
10/21/2005

MWRIP1A   
3/30/2005

MWRIP1AD
UP        

3/30/2005
MWRIP2    
4/13/2005

MWRIP2A   
4/13/2005

MWRIP3    
10/21/2005

MWRIP3    
4/13/2005

0.0054 0.0044 0.0015 0.0013 0.0033 J 0.0027 0.0024 0.0032 0.001 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0016 0.0014 0.0012 0.00093 0.0006 J 0.0012 0.00062 0.00051 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.0017 J 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.0201 UJ 0.0196 U 0.02 U 0.0196 U 0.0198 U 0.0196 U 0.0187 U 0.019 U 0.0194 U 0.0177 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 UJ 0.00952 UJ 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U

0.0201 UJ 0.0196 U 0.02 U 0.0196 U 0.0198 U 0.0196 UJ 0.0187 U 0.019 U 0.0194 U  R
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIOW3  
10/27/2005

MWRIOW3  
3/30/2005

MWRIP1    
10/21/2005

MWRIP1    
3/30/2005

MWRIP1A   
10/21/2005

MWRIP1A   
3/30/2005

MWRIP1AD
UP        

3/30/2005
MWRIP2    
4/13/2005

MWRIP2A   
4/13/2005

MWRIP3    
10/21/2005

MWRIP3    
4/13/2005

0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.0029 J 0.0239 0.0097 U 0.00885 U

0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 UJ 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 UJ 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 UJ 0.0098 U 0.0099 UJ 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 UJ 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 U 0.000885 U
0.01 U 0.0098 U 0.01 U 0.0098 U 0.0099 U 0.0098 U 0.00935 U 0.00952 U 0.0097 U 0.00885 U

0.001 U 0.00098 U 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.000935 U 0.000952 U 0.00097 UJ 0.000885 U

0.000485 U 0.000495 U 0.000485 U 0.000495 U 0.0005 U 0.000485 U 0.000495 U 0.000472 U 0.000476 
0.000485 U 0.000495 U 0.000485 U 0.000495 U 0.0005 U 0.000485 U 0.000495 U 0.000472 U 0.000476 
0.000485 U 0.000495 U 0.000485 U 0.000495 U 0.0005 U 0.000485 U 0.000495 U 0.000472 U 0.000476 0.000467 U
0.0000485 0.0000495 0.0000485 0.0000495 0.00005 U 0.0000485 0.0000334 J 0.0000472 0.0000476 
0.0000485 

U
0.0000495 

U
0.0000485 

U
0.0000495 

U 0.00005 U
0.0000485 

U
0.0000495 

U
0.0000472 

U
0.0000476 

UJ
0.0000485 0.0000495 0.0000485 0.0000495 0.00005 U 0.0000485 0.000031 J 0.0000472 0.0000476 0.0000467 
0.0000485 0.0000495 0.0000485 0.0000495 0.00005 U 0.0000485 0.0000495 0.0000472 0.0000476 
0.0000243 0.0000248 0.0000243 0.0000248 0.000025 U 0.0000243 0.000039 U 0.0000236 0.0000238 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIOW3  
10/27/2005

MWRIOW3  
3/30/2005

MWRIP1    
10/21/2005

MWRIP1    
3/30/2005

MWRIP1A   
10/21/2005

MWRIP1A   
3/30/2005

MWRIP1AD
UP        

3/30/2005
MWRIP2    
4/13/2005

MWRIP2A   
4/13/2005

MWRIP3    
10/21/2005

MWRIP3    
4/13/2005

0.0000485 
U

0.0000495 
U

0.0000485 
U

0.0000495 
U 0.00005 U

0.0000485 
U

0.0000495 
U

0.0000472 
U

0.0000476 
UJ

0.0000485 0.0000495 0.0000485 0.0000495 0.00005 U 0.0000485 0.0000368 J 0.0000472 0.0000476 0.0000467 
0.0000485 

U
0.0000495 

U
0.0000485 

U
0.0000495 

U 0.00005 U
0.0000485 

U 0.0000356 J
0.0000472 

U
0.0000476 

UJ
0.0000467 

U
0.000485 U 0.000495 U 0.000485 U 0.000495 U 0.0005 U 0.000485 U 0.000495 U 0.000472 U 0.000476 0.000467 
0.0000485 

U
0.0000495 

U
0.0000485 

U
0.0000495 

U 0.00005 U
0.0000485 

U 0.0000267 J
0.0000472 

U
0.0000476 

UJ
0.0000467 

UJ
0.000485 U 0.000495 U 0.000485 U 0.000495 U 0.0005 U 0.000485 U 0.000495 U 0.000472 U 0.000476 
0.000485 U 0.000495 U 0.000485 U 0.000495 U 0.0005 U 0.000485 U 0.000495 U 0.000472 U 0.000476 
0.0000485 

U
0.0000495 

U
0.0000485 

U
0.0000495 

U 0.00005 U
0.0000485 

U 0.0000275 J
0.0000472 

U
0.0000476 

UJ

0.0167 0.0129 U 0.0089 U 0.0545 U 0.0035 U 0.0071 U 0.0242 U 0.0109 U 0.001 U
0.0001 UJ 0.000076 U 0.00011 U 0.00007 U 0.00011 U 0.00007 U 0.00007 UJ 0.00024 UJ 0.00015 U 0.00007 U

0.001 0.0022 U 0.00094 U 0.0012 U 0.0008 U 0.00081 U 0.00081 U 0.00081 U 0.0008 U
0.094 0.0948 0.0098 0.0116 0.0086 0.0107 0.0082 0.0058 0.0092 0.123 

0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.000042 U 0.000042 U 0.00002 U 0.000042 U
0.00002 U 0.000013 U 0.00002 U 0.000055 U 0.00002 U 0.000018 U 0.000013 U 0.000094  0.00002 U

20.1 25.4 21.8 24.3 20.4 23.7 20.4 18 15.3 
0.0004 UJ 0.00042 U 0.0015 0.00084 0.0004 U 0.00052 0.0029 U 0.0066 U 0.0004 U

0.00083 0.00038 0.00012 J 0.00014 0.00009 J 0.00018 0.00014 0.0009 0.000052 J
0.0004 U 0.00047 U 0.00096 U 0.0037 0.0014 U 0.0017 0.00053 0.0181  0.00079 U

0.469 J 0.213 0.103 U 0.19 0.0869 U 0.0934 0.158 5.06 0.0519 U
0.000039 U 0.000053 U 0.00022 U 0.0006 0.003 0.0035 0.00027 0.0017  0.00002 U

3.57 4.75 4.45 J 5.67 2.83 J 3.67 4.66 J 4.51 J 3.46 J
0.0162 0.0051 J 0.0029 0.0071 J 0.00051 0.00059 0.0022 0.0388 0.0013 0.00043 U

0.00006 UJ 0.000022 U 0.00004 U 0.000022 U 0.00004 U 0.000022 U 0.000022 U 0.000022 U 0.00004 U 0.000022 U
0.0015 0.0013 0.0003 U 0.00034 U 0.00037 U 0.00035 0.0119 0.0034 0.0016 0.00049 

0.0011 UJ 0.0015 U 0.0014 U 0.0011 0.00099 U 0.0011 0.00092 0.0105 0.00059 U
3.69 4.24 2.67 J 2.71 2.42 J 2.54 2.16 1.97 2.56 J

0.0009 U 0.0017 U 0.0009 U 0.0021 U 0.0009 U 0.0013 U 0.0023 U 0.0027 U 0.0009 U

0.000011 U 0.000023 U 0.00001 U 0.000007 U 0.00001 U 0.000004 U 0.000002 U 0.000023 U 0.00001 U 0.000042 U
0.297 266 J 13.8 21 J 11.2 17 J 17.4 19.8 21.8 

0.000086 U 0.000082 J 0.00002 U 0.000039 0.00002 U 0.00036 J 0.000065 U 0.000042 U 0.00002 U 0.000006 
0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.000091 U 0.000091 U 0.00009 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIOW3  
10/27/2005

MWRIOW3  
3/30/2005

MWRIP1    
10/21/2005

MWRIP1    
3/30/2005

MWRIP1A   
10/21/2005

MWRIP1A   
3/30/2005

MWRIP1AD
UP        

3/30/2005
MWRIP2    
4/13/2005

MWRIP2A   
4/13/2005

MWRIP3    
10/21/2005

MWRIP3    
4/13/2005

0.0021 U 0.0015 U 0.0018 U 0.0044 0.0011 U 0.0015 U 0.0025 0.0014  0.0012 U 0.0017 U
0.00019 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.000231 U 0.000231 U 0.000231 U 0.00006 U 0.000231 U

0.000043 U 0.000041 U 0.000091 0.00015 0.000036 U 0.000068 U 0.0001 J 0.00001 J 0.00006 U 0.00012 J
0.001 U 0.00142 U 0.001 U 0.00142 U 0.001 U 0.00142 U 0.0042 U 0.004 U 0.001 U 0.00142 U

0.0017 U 0.0024 U 0.0029 U 0.0158 0.0033 U 0.0112 0.0028 U 0.4 0.003 U
0.0004 U 0.000019 U 0.0004 U 0.00051 U 0.0004 U 0.000019 U 0.000031 U 0.000019 U 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIOW3  
10/27/2005

MWRIOW3  
3/30/2005

MWRIP1    
10/21/2005

MWRIP1    
3/30/2005

MWRIP1A   
10/21/2005

MWRIP1A   
3/30/2005

MWRIP1AD
UP        

3/30/2005
MWRIP2    
4/13/2005

MWRIP2A   
4/13/2005

MWRIP3    
10/21/2005

MWRIP3    
4/13/2005

1.2 1.54 1.41 1.14 1.89 2.1 1.11 1.89 1.18 0.416 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRIP3A   
4/13/2005

MWRIP3
DUP       

4/13/2005
MWRIP4    

10/31/2005
MWRIP4    
4/14/2005

MWRIPW4  
4/12/2005

MWRIPW5  
10/24/2005

MWRIPW5  
4/4/2005

MWRIPW6  
10/19/2005

MWRIPW6  
4/5/2005

MWRISW1  
11/3/2005

MWRISW1  
3/31/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.0016 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00127 U 0.0034 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.00043 J 0.0005 U 0.0005 U 0.0005 U 0.000631 U 0.00025 J 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00058 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRIP3A   
4/13/2005

MWRIP3
DUP       

4/13/2005
MWRIP4    

10/31/2005
MWRIP4    
4/14/2005

MWRIPW4  
4/12/2005

MWRIPW5  
10/24/2005

MWRIPW5  
4/4/2005

MWRIPW6  
10/19/2005

MWRIPW6  
4/5/2005

MWRISW1  
11/3/2005

MWRISW1  
3/31/2005

0.00067 0.00058 0.00087 0.0035 0.00025 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0026 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.00044 J 0.00027 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00033 J 0.00034 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.0192 U 0.0198 U 0.0189 U 0.019 U 0.0189 U 0.02 U 0.0191 U 0.0204 U 0.0182 U 0.02 U

0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 UJ 0.0099 U 0.00943 UJ 0.00952 U 0.0094 U 0.01 UJ 0.0096 U 0.0102 UJ 0.0091 U 0.01 UJ
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 UJ
0.00962 U 0.0099 UJ 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U

0.0192 U 0.0198 U 0.0189 U  R 0.0189 U 0.02 U 0.0191 U 0.0204 U 0.0182 U 0.02 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 UJ 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRIP3A   
4/13/2005

MWRIP3
DUP       

4/13/2005
MWRIP4    

10/31/2005
MWRIP4    
4/14/2005

MWRIPW4  
4/12/2005

MWRIPW5  
10/24/2005

MWRIPW5  
4/4/2005

MWRIPW6  
10/19/2005

MWRIPW6  
4/5/2005

MWRISW1  
11/3/2005

MWRISW1  
3/31/2005

0.0081 J 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 UJ 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U
0.00962 U 0.0099 U 0.00943 U 0.00952 U 0.0094 U 0.01 U 0.0096 U 0.0102 U 0.0091 U 0.01 U

0.000962 U 0.00099 U 0.000943 U 0.000952 U 0.00094 U 0.001 U 0.00096 U 0.00102 U 0.00091 U 0.001 U

0.000481 U 0.000467 0.000476 U 0.000476 U 0.000472 U 0.000476 U 0.0005 U 0.000467 U 0.000505 U 0.000472 U 0.000485 U
0.000481 U 0.000467 0.000476 U 0.000476 U 0.000472 U 0.000476 U 0.0005 U 0.000467 U 0.000505 U 0.000472 U 0.000485 U
0.000481 U 0.000476 U 0.000476 U 0.000472 U 0.000476 U 0.0005 U 0.000467 U 0.000505 U 0.000472 U 0.000485 U
0.0000481 0.0000467 0.0000476 0.0000476 0.0000472 0.0000476 0.00005 U 0.0000467 0.0000505 0.0000472 0.0000485 
0.0000481 

U
0.0000467 

U
0.0000476 

U
0.0000476 

U
0.0000472 

U
0.0000476 

U 0.00005 U
0.0000467 

U
0.0000505 

U
0.0000472 

U
0.0000485 

U
0.0000481 0.0000476 0.0000476 0.0000472 0.0000476 0.00005 U 0.0000467 0.0000505 0.0000472 0.0000485 
0.0000481 0.0000467 0.0000476 0.0000476 0.0000472 0.0000476 0.00005 U 0.0000467 0.0000505 0.0000472 0.0000485 

0.000024 U 0.0000234 0.0000238 0.0000238 0.0000236 0.0000238 0.000025 U 0.0000234 0.0000253 0.0000236 0.0000243 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRIP3A   
4/13/2005

MWRIP3
DUP       

4/13/2005
MWRIP4    

10/31/2005
MWRIP4    
4/14/2005

MWRIPW4  
4/12/2005

MWRIPW5  
10/24/2005

MWRIPW5  
4/4/2005

MWRIPW6  
10/19/2005

MWRIPW6  
4/5/2005

MWRISW1  
11/3/2005

MWRISW1  
3/31/2005

0.0000481 
U

0.0000467 
U

0.0000476 
U

0.0000476 
U

0.0000472 
U

0.0000476 
U 0.00005 U

0.0000467 
U

0.0000505 
U

0.0000472 
U

0.0000485 
U

0.0000481 0.0000476 0.0000476 0.0000472 0.0000476 0.00005 U 0.0000467 0.0000505 0.0000472 0.0000485 
0.0000481 

U
0.0000476 

U
0.0000476 

U
0.0000472 

U
0.0000476 

U 0.00005 U
0.0000467 

U
0.0000505 

U
0.0000472 

U
0.0000485 

U
0.000481 U 0.000476 U 0.000476 U 0.000472 U 0.000476 U 0.0005 U 0.000467 U 0.000505 U 0.000472 U 0.000485 U
0.0000481 

U
0.0000476 

U
0.0000476 

U
0.0000472 

U
0.0000476 

U 0.00005 U
0.0000467 

UJ
0.0000505 

U
0.0000472 

U
0.0000485 

U
0.000481 U 0.000467 0.000476 U 0.000476 U 0.000472 U 0.000476 U 0.0005 U 0.000467 U 0.000505 U 0.000472 U 0.000485 U
0.000481 U 0.000467 0.000476 U 0.000476 U 0.000472 U 0.000476 U 0.0005 U 0.000467 U 0.000505 U 0.000472 U 0.000485 U
0.0000481 

U
0.0000467 

U
0.0000476 

U
0.0000476 

U
0.0000472 

U
0.0000476 

U 0.00005 U
0.0000467 

U
0.0000505 

U
0.0000472 

U
0.0000485 

U

0.0202 U 0.0049 U 0.0037 U 0.0135 U 0.0143 0.0049 U 0.0103 U 0.0026 U 0.0082 U 0.0105 U 0.0092 U
0.000072 U 0.00082 U 0.0009 U 0.00007 U 0.00025 U 0.00028 U 0.00021 U 0.00014 U 0.002 U 0.0019 
0.00081 U 0.0017 U 0.0008 U 0.00081 U 0.0048 U 0.00084 0.0011 U 0.00086 U 0.00081 U 0.0008 U 0.00081 U

0.0167 0.0126 0.0105 0.0151 0.0344 0.0467 0.0141 0.0147 0.0112 
0.000042 U 0.00002 U 0.000042 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U
0.000051 U 0.00012 0.00002 U 0.000013 U 0.000036 U 0.000047 0.00015 U 0.000087 0.000069 U 0.00002 U 0.000019 U

16 135 18.6 18.8 9.88 33.1 41.1 17.4 18.7 19.3 21.5 
0.0032 U 0.00033 U 0.0012 0.0027 U 0.001 U 0.0004 U 0.00027 UJ 0.0016 0.00027 UJ 0.0014 0.00027 UJ

0.0037 0.00034 0.000071 0.00012 U 0.003 0.00071 0.0007  0.00017 J 0.00018  0.000062 U 0.000072 
0.00099 U 0.0011 0.00034 U 0.00049 U 0.00058 0.0014 U 0.0011 U 0.00078 U 0.00069 U 0.0519 0.131 

32.8 0.743 0.0743 U 0.128 U 9.11 13.1 16.5 1.72 2.39 0.1 U 0.0553 
0.00037 U 0.00015 J 0.00002 U 0.000036 U 0.00025 J 0.0036 0.0222 0.0058 0.0077 0.0009 U 0.0213 

3.81 J 34.9 5.48 5.04 J 2.28 8.66 9.49 3.71 J 4.31 5.24 5.85 
0.174 0.0004 U 0.00076 U 0.298 0.127 0.1 0.0837 0.0724 0.00049 U

0.000022 
UJ 0.00006 U

0.000022 
UJ 0.000022 U 0.00006 U

0.000022 
UJ 0.00004 U

0.000022 
UJ 0.00006 U

0.000022 
UJ

0.0007 U 0.00073 U 0.001 0.00069 0.00051 U 0.00032 U 0.00009 U 0.00011 U 0.0025 
0.0242 0.0046 0.0009 U 0.00074 U 0.0013 0.003 U 0.0039 0.0013 U 0.0013 U 0.00098 U 0.0018 

1.81 7.4 2.28 2.26 2.54 3.23 3.88 2.26 J 2.23 2.26 2.11 J
0.0015 U 0.0031 U 0.0009 U 0.0021 U 0.0046 U 0.0009 U 0.0017 U 0.0009 U 0.0022 U 0.0009 U 0.00092 U

0.000028 U 0.00001 U 0.000002 U 0.000004 U 0.000011 U 0.000009 0.00001 U 0.000002 0.00001 U 0.000004 U
66.1 146 13.1 12.8 8.45 30.3 J 35.5 7.55 10 14.9 14.3 J

0.000032 U 0.00002 U 0.000021 U 0.00013 J 0.00002 U 0.000006 0.000094 U 0.000006 0.00002 U 0.000006 
0.000091 U 0.000091 U 0.00009 U 0.000091 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRIP3A   
4/13/2005

MWRIP3
DUP       

4/13/2005
MWRIP4    

10/31/2005
MWRIP4    
4/14/2005

MWRIPW4  
4/12/2005

MWRIPW5  
10/24/2005

MWRIPW5  
4/4/2005

MWRIPW6  
10/19/2005

MWRIPW6  
4/5/2005

MWRISW1  
11/3/2005

MWRISW1  
3/31/2005

0.0023 U 0.002 U 0.0023 U 0.0025 U 0.0024 U 0.0025 U 0.0012 U 0.0017 U 0.0017 U 0.00088 U
0.000231 U 0.00006 U 0.000231 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.000231 U 0.00006 U 0.000231 U

0.000022 
UJ 0.000081 U 0.00002 UJ 0.00012 J 0.00003 U 0.000064 U 0.00003 U 0.000031 U 0.00007 UJ 0.00016 

0.0037 U 0.0019 U 0.0052 U 0.00142 U 0.0018 U 0.00142 U 0.001 U 0.00142 U 0.001 U 0.00142 UJ
0.337 0.0042 0.0018 U 0.0048 U 0.0449 0.468 0.353 0.385 0.451 0.008 0.0363 

0.000045 U 0.000019 U 0.0004 U 0.000033 U 0.000019 U 0.0004 U 0.000019 U 0.0035 0.0012 U 0.0015 0.000019 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRIP3A   
4/13/2005

MWRIP3
DUP       

4/13/2005
MWRIP4    

10/31/2005
MWRIP4    
4/14/2005

MWRIPW4  
4/12/2005

MWRIPW5  
10/24/2005

MWRIPW5  
4/4/2005

MWRIPW6  
10/19/2005

MWRIPW6  
4/5/2005

MWRISW1  
11/3/2005

MWRISW1  
3/31/2005

0.271 2.25 2.26 J 0.02 U 2.64 5.35 2.42 1.94 1.49 J 1.35 J
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MWRISW1
DUP       

11/3/2005
MWRITW2  
4/14/2005

MWRITW4  
4/12/2005

MW-S05    
5/23/2006

MW-S06    
5/23/2006

MW-S16    
5/22/2006

MW-S18    
5/25/2006

MW-S24    
5/22/2006

MW-S27    
5/23/2006

MW-S28    
5/24/2006

MW-S29    
5/23/2006

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00018 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00013 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.0026 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.001 UJ 0.001 U 0.014 U 0.00085 U 0.00153 U 0.0057 U 0.00083 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00013 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.00053 J 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00075 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.00027 J 0.0003 J 0.00022 U 0.0005 U

0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00094 0.00014 J 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.00052 0.00036 J 0.00017 J 0.0005 U
0.0005 U 0.0005 U 0.00052 U 0.0005 U 0.00049 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MWRISW1
DUP       

11/3/2005
MWRITW2  
4/14/2005

MWRITW4  
4/12/2005

MW-S05    
5/23/2006

MW-S06    
5/23/2006

MW-S16    
5/22/2006

MW-S18    
5/25/2006

MW-S24    
5/22/2006

MW-S27    
5/23/2006

MW-S28    
5/24/2006

MW-S29    
5/23/2006

0.0036 J 0.0005 U 0.0005 U 0.015 0.00515 0.0005 U 0.0005 U
0.0005 U 0.053 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.00034 J 0.0005 U 0.00064 0.00267 0.0006 0.0005 U 0.00032 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.019 U 0.0189 U  R 0.0192 U 0.019 U 0.0194 U 0.0189 U

0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 UJ  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U

0.019 UJ 0.0189 U  R 0.0192 U 0.019 U 0.0194 U 0.0189 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MWRISW1
DUP       

11/3/2005
MWRITW2  
4/14/2005

MWRITW4  
4/12/2005

MW-S05    
5/23/2006

MW-S06    
5/23/2006

MW-S16    
5/22/2006

MW-S18    
5/25/2006

MW-S24    
5/22/2006

MW-S27    
5/23/2006

MW-S28    
5/24/2006

MW-S29    
5/23/2006

0.0095 U 0.0039 J  R 0.00441 UJ 0.00952 UJ 0.00443 UJ 0.00437 UJ
0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.00095 U 0.000943 U  R 0.00096 U 0.00047 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U 0.0052 J 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U
0.0095 U 0.00943 U  R 0.00962 U 0.00952 U 0.00971 U 0.00943 U

0.00095 U 0.000943 U  R 0.00096 U 0.00095 U 0.00097 U 0.00094 U

0.000476 U 0.000476 U 0.00048 U 0.00047 U 0.00048 U 0.0005 U
0.000476 U 0.000476 U 0.00048 U 0.00047 U 0.00048 U 0.0005 U
0.000476 U 0.000476 U 0.00048 U 0.00047 U 0.00048 U 0.0005 U
0.0000476 0.0000476 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.0000476 

U
0.0000476 

U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.0000476 0.0000476 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.0000476 0.0000476 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.0000238 0.0000238 0.00002 U 0.00002 U 0.00002 U 0.00002 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MWRISW1
DUP       

11/3/2005
MWRITW2  
4/14/2005

MWRITW4  
4/12/2005

MW-S05    
5/23/2006

MW-S06    
5/23/2006

MW-S16    
5/22/2006

MW-S18    
5/25/2006

MW-S24    
5/22/2006

MW-S27    
5/23/2006

MW-S28    
5/24/2006

MW-S29    
5/23/2006

0.0000476 
U

0.0000476 
U 0.00005 U 0.00005 U 0.00005 U 0.00005 U

0.0000476 0.0000476 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.0000476 

U
0.0000476 

U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.000476 U 0.000476 U 0.00048 U 0.00095 U 0.00048 U 0.0005 U
0.0000476 

U
0.0000476 

U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.000476 U 0.000476 U 0.00048 U 0.00047 U 0.00048 U 0.0005 U
0.000476 U 0.000476 U 0.00048 U 0.00047 U 0.00048 U 0.0005 U
0.0000476 

U
0.0000476 

U 0.00005 U 0.00005 U 0.00005 U 0.00005 U

0.001 U 0.0609 U 1.33 0.0688 0.0209 0.0114 UJ 0.319 
0.0021 U 0.00008 U 0.00015 U 0.0018 UJ 0.0026 0.0001 U 0.0001 U

0.001 U 0.0038 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0106 0.0313 0.0056 0.0136 0.0127 0.0118 0.0086 

0.000042 U 0.0029 0.00003 U 0.00003 U 0.00004 UJ 0.00003 U
0.00048 U 0.00027 0.00002 UJ 0.00002 U 0.00005 UJ 0.00002 UJ

19.2 41 0.627 22.6 17.7 18.9 16.2 18.2 14.6 9.2 
0.0015 0.0035 U 0.0043 0.0045 0.0048 0.004 0.0039 

0.000067 U 0.0011 0.0038 0.00023 UJ 0.00011 UJ 0.0032 0.0079 
0.0639 0.0023 U 0.0392 0.00054 UJ 0.00035 UJ 0.00049 UJ 0.00065 UJ

18.2 18.8 0.346 0.173 0.0954 0.055 0.0985 0.0637 0.232 
0.0029 U 0.0131 0.0082 J 0.0001 UJ 0.00004 UJ 0.00009 UJ 0.00023 UJ

5.35 8.99 J 0.318 6.18 5.07 3.67 6.62 4.88 2.9 1.28 
0.0017 0.149 0.108 0.003 UJ 0.0014 UJ 0.0709 0.0082 

0.000022 
UJ 0.000038  0.00004 U 0.00004 U 0.00004 U 0.00004 U

0.002 0.0003 U 0.0138 0.00019 UJ 0.0007 0.00024 UJ 0.00021 UJ
0.0011 U 0.0039 0.021 0.00098 UJ 0.0008 UJ 0.0017 UJ 0.0012 UJ

2.18 3.66 1.75 2.2 2.74 2.5 2.29 2.75 3.88 2.85 
0.0027 U 0.0033 U 0.00052 UJ 0.0005 U 0.00091 UJ 0.00063 UJ

17.2 17.8 14.5 14.4 16 17.9 14.5 
0.000031 U 0.00041 0.00003 UJ 0.00001 U 0.00002 UJ 0.00001 U

14.4 37.9 0.989 7.85 15.6 8.5 11.9 15.9 15.2 18.5 
0.000016 U 0.000093 J 0.0001 U 0.0001 U 0.00023 UJ 0.0001 U
0.000091 U 0.00075 0.00006 UJ 0.00005 U 0.00005 U 0.00006 UJ
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MWRISW1
DUP       

11/3/2005
MWRITW2  
4/14/2005

MWRITW4  
4/12/2005

MW-S05    
5/23/2006

MW-S06    
5/23/2006

MW-S16    
5/22/2006

MW-S18    
5/25/2006

MW-S24    
5/22/2006

MW-S27    
5/23/2006

MW-S28    
5/24/2006

MW-S29    
5/23/2006

0.0059 U 0.0387 0.0056 UJ 0.0025 UJ 0.0018 UJ 0.0077 UJ
0.000231 U 0.0012 0.00017 UJ 0.00013 UJ 0.00012 UJ 0.00023 UJ

0.000072 
UJ 0.00019 J 0.0087 J 0.0022 0.00048 0.17 0.0032 2.88 0.0001 UJ 0.00075 0.00042 

0.004 U 0.0041 0.001 U 0.001 U 0.001 U 0.001 U
0.012 0.982 0.024 0.003 UJ 0.003 UJ 0.007 UJ 0.0034 UJ

0.0004 U 0.000023 U 0.0013 U 0.0001 U 0.0001 U 0.00014 UJ 0.00013 UJ
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MWRISW1
DUP       

11/3/2005
MWRITW2  
4/14/2005

MWRITW4  
4/12/2005

MW-S05    
5/23/2006

MW-S06    
5/23/2006

MW-S16    
5/22/2006

MW-S18    
5/25/2006

MW-S24    
5/22/2006

MW-S27    
5/23/2006

MW-S28    
5/24/2006

MW-S29    
5/23/2006

17.7 29.3 30.6 
0.061 J 0.066 J 0.073 J 0.101 0.086 J

0.346 0.165 J 0.093 0.0434 J 0.0985 J 0.231 
0.0284 U 0.0284 UJ 0.0284 U 0.0284 U 0.0284 UJ 0.0284 U

5.54 J 0.171 1.33 2.58 1.28 3.07 2.03 1.85 UJ 2.79 

0.033 U 0.033 U 0.033 U 0.033 U 0.033 U 0.033 U
0.027 J 0.029 J 0.2 U 0.2 U 0.2 U 0.2 U

12.7 14 11.9 13.2 9.25 6.87 

61.4 UJ 33.8 UJ 22 UJ 0.725 U 29 UJ 33.8 UJ 26.6 UJ
0.89 J 0.832 J 0.813 J 1.21 0.756 J 1.07 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene

MW-S30    
5/22/2006

MW-SD27   
5/22/2006

MW-SD27 
DUP       

5/22/2006
MW-SD29   
5/24/2006

MW-SD30   
5/22/2006

PZRIS03   
11/3/2005

PZ-RI-S03  
5/22/2006

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.00104 U 0.00083 U 0.0014 U 0.00213 U 0.0044 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00027 J 0.00045 J 0.00036 U 0.00061 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ

0.00012 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 J 0.0003 J 0.0005 U 0.0005 U 0.0005 U

0.00053 U 0.00051 U 0.00033 U 0.00055 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether

MW-S30    
5/22/2006

MW-SD27   
5/22/2006

MW-SD27 
DUP       

5/22/2006
MW-SD29   
5/24/2006

MW-SD30   
5/22/2006

PZRIS03   
11/3/2005

PZ-RI-S03  
5/22/2006

0.0143 0.00055 0.00011 J 0.0005 U 0.0005 U
0.0005 U 0.00006 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U
0.00363 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00192 J 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.0187 U 0.019 U 0.0189 U 0.0189 U 0.02 U

0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.0187 U 0.019 U 0.0189 U 0.0189 U 0.02 UJ

0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.01 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene

MW-S30    
5/22/2006

MW-SD27   
5/22/2006

MW-SD27 
DUP       

5/22/2006
MW-SD29   
5/24/2006

MW-SD30   
5/22/2006

PZRIS03   
11/3/2005

PZ-RI-S03  
5/22/2006

0.0043 UJ 0.00437 UJ 0.00431 UJ 0.00429 UJ 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U
0.00935 U 0.00952 U 0.00943 U 0.00943 U 0.01 U
0.00094 U 0.00095 U 0.00094 U 0.00094 U 0.001 U

0.00048 U 0.00046 U 0.00047 U 0.00048 U 0.0005 U
0.00048 U 0.00046 U 0.00047 U 0.00048 U 0.0005 U
0.00048 U 0.00046 U 0.00047 U 0.00048 U 0.0005 U
0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U

0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.00002 U 0.00002 U 0.00002 U 0.00002 U 0.000025 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name

Chrysene
Dibenz(a,h)anthracene

Fluoranthene
Fluorene

Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium

MW-S30    
5/22/2006

MW-SD27   
5/22/2006

MW-SD27 
DUP       

5/22/2006
MW-SD29   
5/24/2006

MW-SD30   
5/22/2006

PZRIS03   
11/3/2005

PZ-RI-S03  
5/22/2006

0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U

0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.00048 U 0.00046 U 0.00047 U 0.00048 U 0.0005 U

0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U
0.00048 U 0.00046 U 0.00047 U 0.00048 U 0.0005 U
0.00048 U 0.00046 U 0.00047 U 0.00048 U 0.0005 U

0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00005 U

0.0494 0.0038 UJ 0.0583 0.0219 0.276 
0.0024 0.00078 UJ 0.0001 U 0.00061 UJ 0.00044 U

0.001 U 0.001 U 0.001 U 0.001 U 0.0008 U
0.0127 0.0149 0.0065 0.0151 0.0106 

0.00003 U 0.00003 U 0.00003 UJ 0.00003 U 0.000026 U
0.00002 U 0.00002 U 0.00004 UJ 0.00004 UJ 0.00002 U

16.6 21.1 16.9 23.5 9.76 
0.0037 0.0043 0.004 0.0038 0.0023 U

0.00016 UJ 0.00014 UJ 0.00047 UJ 0.00015 UJ 0.00019 
0.00046 UJ 0.00029 UJ 0.00045 UJ 0.00044 UJ 0.00089 U

0.126 0.0845 0.144 0.113 0.788 
0.00012 UJ 0.00002 UJ 0.0001 UJ 0.00003 UJ 0.00026 U

4.53 6.1 4.99 5.35 2.52 
0.0018 UJ 0.00072 UJ 0.0384 0.0076 0.0064 

0.00004 U 0.00004 U 0.00004 U 0.00004 U 0.00006 U
0.00026 UJ 0.00032 UJ 0.0264 0.00018 UJ 0.00023 U
0.00095 UJ 0.00078 UJ 0.00089 UJ 0.0027 0.00096 U

2.81 2.99 2.32 2.72 1.85 
0.0005 U 0.00056 UJ 0.00075 UJ 0.00085 UJ 0.0009 U

16.9 15.8 
0.00001 U 0.00001 U 0.00001 UJ 0.00001 U 0.00001 U

15.7 12.9 10.7 12.3 5 
0.0001 U 0.00017 UJ 0.00013 UJ 0.00011 UJ 0.00011 U

0.00005 U 0.00005 U 0.00005 U 0.00005 U 0.00015 
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)

MW-S30    
5/22/2006

MW-SD27   
5/22/2006

MW-SD27 
DUP       

5/22/2006
MW-SD29   
5/24/2006

MW-SD30   
5/22/2006

PZRIS03   
11/3/2005

PZ-RI-S03  
5/22/2006

0.0042 UJ 0.0016 UJ 0.0048 UJ 0.0025 UJ 0.0131 
0.00014 UJ 0.00015 UJ 0.00019 UJ 0.0002 UJ 0.00006 U

0.00011 UJ 0.00005 U 0.00069 0.00008 UJ 0.00021 J 0.00015 UJ
0.001 U 0.001 U 0.001 U 0.001 U 0.002 U

0.003 UJ 0.0023 UJ 0.0028 UJ 0.0027 UJ 0.0022 U
0.0001 U 0.0001 U 0.0001 U 0.00011 UJ 0.0004 U
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Summary of Analytical Results - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Bromide
CARBON
Carbonate Alkalinity, as CaCO3
Chloride
Fluoride
Hardness as CaCO3
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Phosphorus, Total as P
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon
Inorganics, Dissolved (mg/L)
Total Alkalinity, as CaCO3

U - not detected, value is the detection limit

J - value is estimated

R - value is rejected

E - exceeds calibration range of instrument

B - result above IDL/MDL but below CRDL

H - holding time exceeded

mg/L - milligrams per liter

MW-S30    
5/22/2006

MW-SD27   
5/22/2006

MW-SD27 
DUP       

5/22/2006
MW-SD29   
5/24/2006

MW-SD30   
5/22/2006

PZRIS03   
11/3/2005

PZ-RI-S03  
5/22/2006

25.4 
0.063 J

0.119 
0.0284 U

2.81 2.22 1.16 J 1.49 0.256 J

0.033 U
0.2 U

13.4 

34 UJ 27 UJ
0.994 J
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16BS03  

8/28/2007
GWRI16BS28  

8/28/2007
GWRI16GZW10-2  

8/30/2007
GWRI16GZW10-2  

9/19/2008
Volatile Organics (mg/L)
1,1,1-Trichloroethane 16 / 54 0.0005 : 0.0005 0.000334 - 0.0072 0.000858
1,1,2,2-Tetrachloroethane 0 / 54 0.0005 : 0.0005 0.00025
1,1,2-Trichloroethane 0 / 54 0.0005 : 0.0005 0.00025
1,1-Dichloroethane 39 / 54 0.0005 : 0.0005 0.000184 - 0.0157 0.002205
1,1-Dichloroethene 29 / 54 0.0005 : 0.0029 0.000335 - 0.0119 0.001646
1,2,4-Trimethylbenzene 1 / 54 0.0005 : 0.0005 0.00073 - 0.00073 0.000259
1,2-Dibromoethane 0 / 54 0.0005 : 0.0005 0.00025
1,2-Dichlorobenzene 0 / 54 0.0005 : 0.0005 0.00025
1,2-Dichloroethane 5 / 54 0.0005 : 0.0005 0.00011 - 0.000301 0.000249
1,2-Dichloropropane 0 / 54 0.0005 : 0.0005 0.00025
1,3,5-Trimethylbenzene 0 / 54 0.0005 : 0.0005 0.00025
1,3-Dichlorobenzene 0 / 54 0.0005 : 0.0005 0.00025
1,3-Dichloropropene (total) 0 / 1 0.0005 : 0.0005 0.00025
1,4-Dichlorobenzene 1 / 54 0.0005 : 0.0005 0.000143 - 0.000143 0.000248
2-Butanone 1 / 54 0.0005 : 0.0036 0.00113 - 0.00113 0.000578
2-Hexanone 2 / 54 0.0005 : 0.001 0.00188 - 0.0043 0.000591
4-Methyl-2-pentanone 1 / 54 0.0005 : 0.001 0.00062 - 0.00062 0.000498
Acetone 3 / 54 0.001 : 0.023 0.000592 - 0.064 0.002899
Benzene 6 / 54 0.0005 : 0.0005 0.000159 - 0.000284 0.000247
Bromodichloromethane 2 / 54 0.0005 : 0.0005 0.00058 - 0.00075 0.000265
Bromoform 1 / 54 0.0005 : 0.0005 0.00049 - 0.00049 0.000254
Bromomethane 0 / 54 0.0005 : 0.0005 0.00025
Carbon disulfide 3 / 54 0.00083 : 0.0014 0.000605 - 0.00248 0.000543
Carbon tetrachloride 0 / 54 0.0005 : 0.0005 0.00025
Chlorobenzene 0 / 54 0.0005 : 0.0005 0.00025
Chlorodibromomethane 3 / 54 0.0005 : 0.0005 0.00068 - 0.00088 0.000278
Chloroethane 0 / 54 0.0005 : 0.0005 0.00025
Chloroform 4 / 54 0.0005 : 0.0032 0.000162 - 0.0016 0.000325
Chloromethane 3 / 54 0.0005 : 0.0005 0.000353 - 0.000559 0.00026
Cis-1,2-Dichloroethene 38 / 54 0.0005 : 0.0005 0.000126 - 0.00161 0.00069
cis-1,3-Dichloropropene 0 / 54 0.0005 : 0.0005 0.00025
Dichlorodifluoromethane 2 / 54 0.0005 : 0.0005 0.00328 - 0.0042 0.000379
Ethyl benzene 0 / 54 0.0005 : 0.0005 0.00025
Methyl Tertbutyl Ether 0 / 54 0.0005 : 0.0005 0.00025
Methylene chloride 3 / 54 0.0005 : 0.0013 0.000301 - 0.0007 0.000283
o-Xylene 0 / 54 0.0005 : 0.0005 0.00025
Styrene 0 / 54 0.0005 : 0.0005 0.00025
Tetrachloroethene 32 / 54 0.0005 : 0.0005 0.000139 - 0.00373 0.000864
Toluene 11 / 54 0.0005 : 0.00121 9.01E-05 - 0.0054 0.000457
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16BS03  

8/28/2007
GWRI16BS28  

8/28/2007
GWRI16GZW10-2  

8/30/2007
GWRI16GZW10-2  

9/19/2008
trans-1,2-Dichloroethene 0 / 54 0.0005 : 0.0005 0.00025
trans-1,3-Dichloropropene 0 / 53 0.0005 : 0.0005 0.00025
Trichloroethene 41 / 54 0.0005 : 0.0005 0.000277 - 0.0196 0.003796
Trichlorofluoromethane 0 / 54 0.0005 : 0.0005 0.00025
Vinyl acetate 0 / 54 0.001 : 0.001 0.0005
Vinyl chloride 1 / 54 0.0005 : 0.0005 0.000375 - 0.000375 0.000252
Xylene, m/p 2 / 54 0.0005 : 0.001 0.00029 - 0.0003 0.000256
Xylenes, Total 2 / 54 0.0005 : 0.0005 0.00029 - 0.0003 0.000252
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene 0 / 45 0.00635 : 0.0112 0.004839
1,4-Dioxane 22 / 49 0.00472 : 0.0533 0.000506 - 0.0818 0.012939
2,4,5-Trichlorophenol 1 / 43 0.00635 : 0.0112 0.0013 - 0.0013 0.004749
2,4,6-Trichlorophenol 0 / 43 0.00635 : 0.0112 0.004835
2,4-Dichlorophenol 0 / 43 0.00635 : 0.0112 0.004835
2,4-Dimethylphenol 0 / 43 0.00635 : 0.0112 0.004835
2,4-Dinitrophenol 0 / 43 0.0127 : 0.0225 0.009678
2,4-Dinitrotoluene 0 / 45 0.00635 : 0.0112 0.004839
2,6-Dinitrotoluene 1 / 45 0.00893 : 0.0112 0.0019 - 0.0019 0.004811
2-Chloronaphthalene 0 / 45 0.000635 : 0.0011 0.000483
2-Chlorophenol 0 / 43 0.00635 : 0.0112 0.004835
2-Methylnaphthalene 0 / 45 0.000635 : 0.0011 0.000483
2-Methylphenol 0 / 43 0.00635 : 0.0112 0.004835
2-Nitroaniline 0 / 45 0.00635 : 0.0112 0.004839
3,3`-Dichlorobenzidine 0 / 45 0.00635 : 0.0112 0.004839
4-Chloroaniline 0 / 45 0.00635 : 0.0112 0.004839
Acenaphthene 0 / 45 0.000635 : 0.0011 0.000483
Acenaphthylene 0 / 45 0.000635 : 0.0011 0.000483
Anthracene 0 / 45 0.000635 : 0.0011 0.000483
Benzo(a)anthracene 0 / 45 0.000635 : 0.0011 0.000483
Benzo(a)pyrene 0 / 45 0.000635 : 0.0011 0.000483
Benzo(b)fluoranthene 0 / 45 0.000635 : 0.0011 0.000483
Benzo(ghi)perylene 0 / 45 0.000635 : 0.0011 0.000483
Benzo(k)fluoranthene 0 / 45 0.000635 : 0.0011 0.000483
Benzoic Acid 1 / 41 0.0179 : 0.0225 0.0184 - 0.0184 0.009959
Bis(2-Chloroethyl)ether 0 / 45 0.00635 : 0.0112 0.004839
Bis(2-Chloroisopropyl)ether 0 / 44 0.00635 : 0.0112 0.004842
Bis(2-Ethylhexyl)phthalate 11 / 45 0.00434 : 0.0112 0.00249 - 0.0133 0.004782
Bis(Chloromethyl)ether 0 / 1 0.00943 : 0.00943 0.004715
Butylbenzylphthalate 0 / 45 0.00635 : 0.0112 0.004839
Carbazole 0 / 45 0.000893 : 0.0112 0.003872
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16BS03  

8/28/2007
GWRI16BS28  

8/28/2007
GWRI16GZW10-2  

8/30/2007
GWRI16GZW10-2  

9/19/2008
Chrysene 0 / 45 0.000635 : 0.0011 0.000483
Dibenz(a,h)anthracene 0 / 45 0.000635 : 0.0011 0.000483
Dibenzofuran 0 / 45 0.00635 : 0.0112 0.004839
Diethylphthalate 0 / 45 0.00635 : 0.0112 0.004839
Dimethylphthalate 0 / 45 0.00635 : 0.0112 0.004839
Di-n-butylphthalate 2 / 45 0.00635 : 0.0112 0.00015 - 0.00207 0.004674
Di-n-octylphthalate 0 / 45 0.00635 : 0.0112 0.004839
Diphenylamine 0 / 45 0.00635 : 0.0112 0.004839
Fluoranthene 0 / 45 0.000635 : 0.0011 0.000483
Fluorene 0 / 45 0.000635 : 0.0011 0.000483
Hexachlorobenzene 0 / 45 0.00635 : 0.0112 0.004839
Hexachlorobutadiene 0 / 45 0.00635 : 0.0112 0.004839
Hexachlorocyclopentadiene 0 / 45 0.00635 : 0.0112 0.004839
Hexachloroethane 0 / 45 0.00635 : 0.0112 0.004839
Indeno(1,2,3-cd)pyrene 0 / 45 0.000635 : 0.0011 0.000483
Isophorone 0 / 45 0.00635 : 0.0112 0.004839
m+p-Methylphenol 0 / 43 0.00635 : 0.0112 0.004835
Naphthalene 0 / 45 0.000635 : 0.0011 0.000483
Nitrobenzene 0 / 45 0.00635 : 0.0112 0.004839
N-Nitrosodi-n-propylamine 0 / 45 0.00635 : 0.0112 0.004839
Pentachlorophenol 0 / 43 0.00635 : 0.0112 0.004835
Phenanthrene 0 / 45 0.000635 : 0.0011 0.000483
Phenol 2 / 43 0.00893 : 0.0112 0.00093 - 0.00203 0.004713
Pyrene 0 / 45 0.000635 : 0.0011 0.000483
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene 0 / 45 0.000467 : 0.000532 0.000242
Acenaphthylene 0 / 45 0.000467 : 0.000532 0.000242
Anthracene 0 / 45 0.000467 : 0.000532 0.000242
Benzo(a)anthracene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Benzo(a)pyrene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Benzo(b)fluoranthene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Benzo(ghi)perylene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Benzo(k)fluoranthene 1 / 45 0.00002 : 2.66E-05 0.000026 - 0.000026 1.24E-05
Chrysene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Dibenz(a,h)anthracene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Fluoranthene 2 / 45 4.67E-05 : 0.00014 7.62E-05 - 9.08E-05 2.79E-05
Fluorene 0 / 45 0.000467 : 0.000532 0.000242
Indeno(1,2,3-cd)pyrene 0 / 45 4.67E-05 : 5.32E-05 2.42E-05
Naphthalene 0 / 45 0.000467 : 0.000532 0.000242
Phenanthrene 0 / 45 0.000467 : 0.000532 0.000242
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16BS03  

8/28/2007
GWRI16BS28  

8/28/2007
GWRI16GZW10-2  

8/30/2007
GWRI16GZW10-2  

9/19/2008
Pyrene 6 / 45 4.67E-05 : 9.17E-05 1.87E-05 - 0.000251 3.3E-05
Metals, Total (mg/L)
Aluminum 44 / 47 0.0037 : 0.0124 0.0215 - 25.1 3.735672
Antimony 5 / 45 0.00007 : 0.0019 0.0017 - 0.0173 0.000893
Arsenic 17 / 45 0.0008 : 0.0179 0.00096 - 0.253 0.011033
Barium 45 / 45 0.0056 - 4.65 0.236776
Beryllium 17 / 45 0.00002 : 0.000063 0.000026 - 0.0012 0.000192
Cadmium 18 / 45 0.00001 : 0.00089 0.000022 - 0.00046 9.48E-05
Calcium 55 / 55 10.7 - 569 116.2855
Chromium 23 / 45 0.0001 : 0.003 0.00053 - 0.0764 0.009264
Cobalt 44 / 45 0.00026 : 0.00026 0.00015 - 0.0804 0.005896
Copper 15 / 45 0.00038 : 0.0367 0.0017 - 0.0667 0.00615
Iron 54 / 57 0.158 : 0.341 0.093 - 40.5 5.366482
Lead 18 / 45 0.00002 : 0.0037 0.000062 - 0.0263 0.003099
Magnesium 46 / 47 0.114 : 0.114 0.128 - 121 21.26762
Manganese 52 / 55 0.00034 : 0.0029 0.0016 - 4.13 0.539801
Mercury 3 / 45 0.000022 : 0.00006 0.00004 - 0.0019 9E-05
Molybdenum 42 / 45 0.00067 : 0.002 0.00085 - 0.116 0.01456
Nickel 25 / 45 0.001 : 0.0171 0.0022 - 0.0587 0.01136
Potassium 45 / 45 2.64 - 151 17.91911
Selenium 0 / 45 0.0005 : 0.0031 0.00057
Silica 29 / 29 2.13 - 129 27.35621
Silver 2 / 45 0.000002 : 0.00014 0.00006 - 0.00012 1.66E-05
Sodium 47 / 47 5.92 - 147 47.13766
Thallium 1 / 45 0.000006 : 0.00052 0.00041 - 0.00041 5.6E-05
Thorium 17 / 45 0.00005 : 0.00051 0.00019 - 0.0234 0.00264
Titanium 36 / 45 0.0011 : 0.01 0.0021 - 0.854 0.07029
Tungsten 34 / 45 0.000231 : 0.002 0.00025 - 0.152 0.021557
Uranium 71 / 76 0.00003 : 0.00017 0.000001 - 0.217 0.034973 0.196 0.0363 0.0714 0.0738 
Vanadium 7 / 45 0.001 : 0.0136 0.0017 - 0.0429 0.004044
Zinc 24 / 45 0.0016 : 0.026 0.0074 - 0.409 0.037603
Zirconium 12 / 45 0.000019 : 0.001 0.00059 - 0.0086 0.00098
Metals, Dissolved (mg/L)
Aluminum 1 / 4 0.0016 : 0.0112 20.7 - 20.7 5.176975
Antimony 0 / 4 0.00028 : 0.002 0.00039
Arsenic 1 / 4 0.001 : 0.003 0.0026 - 0.0026 0.001425
Barium 4 / 4 0.0099 - 0.193 0.076925
Beryllium 1 / 4 0.00002 : 0.00002 0.00089 - 0.00089 0.00023
Cadmium 3 / 4 0.00002 : 0.00002 0.000045 - 0.00032 0.000126
Calcium 12 / 12 4.4 - 390 96.89167
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects
Range of Detected 

Concentrations

Average 
of All 

Samples
GWRI16BS03  

8/28/2007
GWRI16BS28  

8/28/2007
GWRI16GZW10-2  

8/30/2007
GWRI16GZW10-2  

9/19/2008
Chromium 2 / 4 0.0004 : 0.00087 0.002 - 0.0062 0.002209
Cobalt 3 / 4 0.00004 : 0.00004 0.00065 - 0.0863 0.025593
Copper 4 / 4 0.0012 - 0.0107 0.004325
Iron 12 / 12 0.0865 - 17.8 3.191542
Lead 4 / 4 0.00027 - 0.0173 0.004818
Magnesium 4 / 4 0.993 - 120 39.47325
Manganese 11 / 12 0.00053 : 0.00053 0.0117 - 4.13 0.705055
Mercury 0 / 4 0.00003 : 0.00004 1.75E-05
Molybdenum 4 / 4 0.0035 - 0.0383 0.02005
Nickel 4 / 4 0.001 - 0.0481 0.01575
Potassium 4 / 4 2.67 - 32.9 12.9025
Selenium 0 / 4 0.0009 : 0.001 0.000475
Silver 1 / 4 0.000004 : 0.00001 0.000092 - 0.000092 0.000026
Sodium 4 / 4 30.2 - 149 88.325
Thallium 0 / 4 0.00002 : 0.00045 0.00008
Thorium 2 / 4 0.00009 : 0.00009 0.00065 - 0.0152 0.003985
Titanium 1 / 4 0.0013 : 0.0016 0.0927 - 0.0927 0.023713
Tungsten 3 / 4 0.0044 : 0.0044 0.0167 - 0.044 0.0266
Uranium 5 / 5 0.00036 - 0.0614 0.027932
Vanadium 1 / 4 0.001 : 0.001 0.0058 - 0.0058 0.001825
Zinc 2 / 4 0.0079 : 0.0083 0.016 - 0.0855 0.0274
Zirconium 1 / 4 0.0001 : 0.0004 0.0031 - 0.0031 0.000888
Inorganics (mg/L)
CARBON 14 / 15 0.67 : 0.67 0.761 - 3.66 1.795733
Carbonate Alkalinity, as CaCO3 3 / 18 2 : 2 4.17 - 11.7 2.152778
Fluoride 2 / 2 0.102 - 0.254 0.178
Iron, Ferric 25 / 30 0.05 : 5 0.141 - 18.1 2.524167
Iron, Ferrous 23 / 31 0.0254 : 0.0722 0.0367 - 55.3 3.669681
Nitrate as N 43 / 60 0.02 : 0.1 0.062 - 277 25.08295 2.21 
Nitric Acid 2 / 2 0.041 - 0.682 0.3615
Nitrite as N 15 / 32 0.033 : 0.1 0.066 - 10.6 0.739453
Orthophosphate 6 / 30 0.066 : 0.2 0.071 - 0.2 0.080367
Sulfate 32 / 32 4.44 - 929 202.1469
Sulfide 2 / 2 0.0393 - 0.141 0.09015
Total Alkalinity, as CaCO3 44 / 48 0.725 : 205 14.1 - 1630 166.0721 126 
Total Organic Carbon 12 / 15 0.33 : 1.92 1.04 - 4.88 1.415

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GWRI16GZW72  
8/27/2007

GWRI16GZW7-2  
9/16/2008

GWRI16MWBM03  
8/29/2007

GWRI16MWBM03  
9/19/2008

GWRI16MWBM15  
4/22/2008

GWRI16MWBM15  
8/29/2007

GWRI16MWBM15  
9/18/2008

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 U 0.0005 U
0.001 UJ 0.001 UJ
0.001 UJ 0.001 UJ
0.001 U 0.001 UJ

0.001 UJ 0.001 UJ
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 UJ 0.0005 U
0.001 U 0.001 U

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 UJ 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 UJ 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.000808 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GWRI16GZW72  
8/27/2007

GWRI16GZW7-2  
9/16/2008

GWRI16MWBM03  
8/29/2007

GWRI16MWBM03  
9/19/2008

GWRI16MWBM15  
4/22/2008

GWRI16MWBM15  
8/29/2007

GWRI16MWBM15  
9/18/2008

0.0005 U 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0005 UJ 0.0005 U
0.001 U 0.001 U

0.0005 UJ 0.0005 U
0.0005 U 0.0005 U
0.0005 U 0.0005 U

0.0098 U
0.0098 U
0.0098 U
0.0098 U
0.0098 U
0.0098 U
0.0196 U
0.0098 U
0.0098 U

0.00098 U
0.0098 U

0.00098 U
0.0098 U
0.0098 U
0.0098 U
0.0098 U

0.00098 U
0.00098 U
0.00098 U
0.00098 U
0.00098 U
0.00098 U
0.00098 U
0.00098 U
0.0196 UJ
0.0098 U
0.0098 U
0.0098 U

0.0098 U
0.00098 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GWRI16GZW72  
8/27/2007

GWRI16GZW7-2  
9/16/2008

GWRI16MWBM03  
8/29/2007

GWRI16MWBM03  
9/19/2008

GWRI16MWBM15  
4/22/2008

GWRI16MWBM15  
8/29/2007

GWRI16MWBM15  
9/18/2008

0.00098 U
0.00098 U
0.0098 U
0.0098 U
0.0098 U

0.00207 J
0.0098 U
0.0098 U

0.00098 U
0.00098 U
0.0098 U
0.0098 U
0.0098 U
0.0098 U

0.00098 U
0.0098 U
0.0098 U

0.00098 U
0.0098 U
0.0098 U
0.0098 U

0.00098 U
0.0098 U

0.00098 U

0.000472 UJ
0.000472 UJ
0.000472 UJ

0.0000472 UJ
0.0000472 UJ
0.0000472 UJ
0.0000472 UJ
0.0000236 UJ
0.0000472 UJ
0.0000472 UJ

0.00014 UJ
0.000472 UJ

0.0000472 UJ
0.000472 UJ
0.000472 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GWRI16GZW72  
8/27/2007

GWRI16GZW7-2  
9/16/2008

GWRI16MWBM03  
8/29/2007

GWRI16MWBM03  
9/19/2008

GWRI16MWBM15  
4/22/2008

GWRI16MWBM15  
8/29/2007

GWRI16MWBM15  
9/18/2008

0.000251 J

0.728 J
0.00078 U

0.001 U
0.0397 

0.000063 U
0.00005 U

124 33.9 
0.0017 J
0.00068 
0.0019 J

40.5 1.83 J
0.00052 J

13.2 
0.78 0.13 

0.00003 UJ
0.011 

0.0026 
9.72 

0.001 U
18.8 J

0.000016 U
29.9 

0.00014 U
0.00051 U

0.0209 J
0.0235 J

0.0774 J 0.0973 J 0.106 0.00017 J 0.00032 0.000001 
0.001 UJ
0.0051 U

0.00041 U

0.003 U
0.002 U
0.0026 

0.0295 J
0.00002 U

0.00013 
112 38.6 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GWRI16GZW72  
8/27/2007

GWRI16GZW7-2  
9/16/2008

GWRI16MWBM03  
8/29/2007

GWRI16MWBM03  
9/19/2008

GWRI16MWBM15  
4/22/2008

GWRI16MWBM15  
8/29/2007

GWRI16MWBM15  
9/18/2008

0.00087 U
0.0154 

0.0012 J
0.646 J 0.295 J

0.0014 J
12.3 

0.308 0.369 
0.00003 UJ

0.0135 
0.0097 

8.75 
0.001 U

0.000004 UJ
58.1 

0.00045 U
0.00065 J
0.0014 U
0.0435 J

0.0614 0.016 
0.001 U
0.016 J

0.0001 U

2.03 

1.24 J
0.591 

113 J 0.033 UJ

0.033 UJ
0.066 UJ

9.28 

103 63 60.8 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GWRI16MWBS01 
4/23/2008

GWRI16MWBS01 
9/18/2008

GWRI16MWBS01A  
4/23/2008

GWRI16MWBS02 
8/27/2007

GWRI16MWBS02 
9/17/2008

GWRI16MWBS03 
8/29/2007

GWRI16MWBS03 
9/19/2008

GWRI16MWBS04 
9/19/2008

0.0005 U
0.0005 U
0.0005 U

0.000296 J
0.0005 U
0.0005 U
0.0005 U
0.0005 U
0.0005 U
0.0005 U
0.0005 U
0.0005 U

0.000143 J
0.001 UJ
0.001 UJ
0.001 U

0.001 UJ
0.0005 U
0.0005 U
0.0005 U
0.0005 U
0.001 U

0.0005 U
0.0005 U
0.0005 U
0.0005 U

0.000162 J
0.0005 UJ
0.0005 U
0.0005 U

0.0005 UJ
0.0005 U
0.0005 U

0.000638 U
0.0005 U
0.0005 U

0.000139 J
0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GWRI16MWBS01 
4/23/2008

GWRI16MWBS01 
9/18/2008

GWRI16MWBS01A  
4/23/2008

GWRI16MWBS02 
8/27/2007

GWRI16MWBS02 
9/17/2008

GWRI16MWBS03 
8/29/2007

GWRI16MWBS03 
9/19/2008

GWRI16MWBS04 
9/19/2008

0.0005 U
0.0005 U

0.000277 J
0.0005 U
0.001 U

0.0005 U
0.0005 U
0.0005 U

0.0101 U
0.0101 U 0.00472 U
0.0101 U
0.0101 U
0.0101 U
0.0101 U
0.0202 U
0.0101 U
0.0101 U

0.00101 U
0.0101 U

0.00101 U
0.0101 U
0.0101 U
0.0101 U
0.0101 U

0.00101 U
0.00101 U
0.00101 U
0.00101 U
0.00101 U
0.00101 U
0.00101 U
0.00101 U
0.0202 UJ
0.0101 U
0.0101 U

0.00504 J

0.0101 U
0.00101 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GWRI16MWBS01 
4/23/2008

GWRI16MWBS01 
9/18/2008

GWRI16MWBS01A  
4/23/2008

GWRI16MWBS02 
8/27/2007

GWRI16MWBS02 
9/17/2008

GWRI16MWBS03 
8/29/2007

GWRI16MWBS03 
9/19/2008

GWRI16MWBS04 
9/19/2008

0.00101 U
0.00101 U
0.0101 U
0.0101 U
0.0101 U
0.0101 U
0.0101 U
0.0101 U

0.00101 U
0.00101 U
0.0101 U
0.0101 U
0.0101 U
0.0101 U

0.00101 U
0.0101 U
0.0101 U

0.00101 U
0.0101 U
0.0101 U
0.0101 U

0.00101 U
0.0101 U

0.00101 U

0.000485 UJ
0.000485 UJ
0.000485 UJ

0.0000485 UJ
0.0000485 UJ
0.0000485 UJ
0.0000485 UJ
0.0000243 UJ
0.0000485 UJ
0.0000485 UJ
0.0000485 UJ
0.000485 UJ

0.0000485 UJ
0.000485 UJ
0.000485 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GWRI16MWBS01 
4/23/2008

GWRI16MWBS01 
9/18/2008

GWRI16MWBS01A  
4/23/2008

GWRI16MWBS02 
8/27/2007

GWRI16MWBS02 
9/17/2008

GWRI16MWBS03 
8/29/2007

GWRI16MWBS03 
9/19/2008

GWRI16MWBS04 
9/19/2008

0.0000917 UJ

1.99 J
0.0002 U

0.0085 
0.0462 
0.0011 

0.00028 
36.3 50.5 41.3 52.6 

0.0055 J
0.0165 

0.0082 J
0.507 0.464 0.223 7.4 J 1.04 

0.0093 J
11.6 

0.0202 0.526 0.523 0.576 
0.00003 UJ

0.0039 
0.018 
9.04 

0.001 U
9.17 74.8 J

0.000064 U
54.1 

0.00035 U
0.0064 J
0.0025 J
0.0451 J

0.0043 0.0056 0.134 J 0.134 J 0.0176 0.142 
0.001 UJ
0.0378 J

0.0086 

34.3 51 48.7 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GWRI16MWBS01 
4/23/2008

GWRI16MWBS01 
9/18/2008

GWRI16MWBS01A  
4/23/2008

GWRI16MWBS02 
8/27/2007

GWRI16MWBS02 
9/17/2008

GWRI16MWBS03 
8/29/2007

GWRI16MWBS03 
9/19/2008

GWRI16MWBS04 
9/19/2008

0.16 0.213 J 0.314 

0.0117 0.53 0.39 

2.94 

0.497 5.97 J
0.0254 U 1.43 

1.76 J 5.18 0.09 J 3.97 0.1 U

8.01 J 0.542 
0.11 UJ 0.066 UJ

79.6 37.2 

45.3 55.5 189 146 223 
1.92 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GWRI16MWBS10 
8/28/2007

GWRI16MWBS10 
9/16/2008

GWRI16MWBS13 
9/18/2008

GWRI16MWBS14 
4/22/2008

GWRI16MWBS14 
9/18/2008

GWRI16MWBS14A  
4/22/2008

GWRI16MWBS15 
4/22/2008

GWRI16MWBS15 
8/30/2007

0.00104 0.00101 0.00683 0.0072 
0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.000268 J 0.00022 J 0.00492 0.00339 
0.000637 J 0.000569 0.0119 0.0114 
0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.000278 J 0.000301 J
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 UJ

0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ
0.001 U 0.001 U 0.001 U

0.00131 UJ 0.001 U 0.001 UJ
0.0005 U 0.0005 U 0.000213 J
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 U 0.001 U 0.001 U

0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ
0.00152 0.0012 0.00102 0.000824 

0.0005 UJ 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ
0.0005 UJ 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0007 0.0013 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U
0.000468 J 0.000442 J 0.00365 0.00373 
0.0005 UJ 0.0005 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GWRI16MWBS10 
8/28/2007

GWRI16MWBS10 
9/16/2008

GWRI16MWBS13 
9/18/2008

GWRI16MWBS14 
4/22/2008

GWRI16MWBS14 
9/18/2008

GWRI16MWBS14A  
4/22/2008

GWRI16MWBS15 
4/22/2008

GWRI16MWBS15 
8/30/2007

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U

0.00563 0.00504 0.0161 0.0196 
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U

0.001 U 0.001 U 0.001 U
0.0005 UJ 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.00917 U 0.00952 U
0.00381 J 0.067 

0.00917 UJ
0.00917 UJ 0.00952 U
0.00917 UJ 0.00952 U
0.00917 UJ

0.0183 U 0.019 U
0.00917 UJ 0.00952 U
0.00917 UJ

0.000917 UJ 0.000952 U
0.00917 UJ 0.00952 U

0.000917 UJ 0.000952 U
0.00917 UJ
0.00917 UJ 0.00952 U
0.00917 U 0.00952 U
0.00917 U

0.000917 UJ
0.000917 UJ 0.000952 U
0.000917 UJ 0.000952 U
0.000917 UJ 0.000952 U
0.000917 UJ 0.000952 U
0.000917 UJ 0.000952 U
0.000917 UJ
0.000917 UJ

0.0183 U 0.019 UJ
0.00917 UJ
0.00917 U 0.00952 U
0.00917 U

0.00917 U 0.00952 U
0.000917 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GWRI16MWBS10 
8/28/2007

GWRI16MWBS10 
9/16/2008

GWRI16MWBS13 
9/18/2008

GWRI16MWBS14 
4/22/2008

GWRI16MWBS14 
9/18/2008

GWRI16MWBS14A  
4/22/2008

GWRI16MWBS15 
4/22/2008

GWRI16MWBS15 
8/30/2007

0.000917 UJ 0.000952 U
0.000917 UJ 0.000952 U
0.00917 UJ 0.00952 U
0.00917 UJ
0.00917 UJ
0.00917 UJ
0.00917 U

0.00917 UJ
0.000917 UJ
0.000917 UJ 0.000952 U
0.00917 UJ 0.00952 U
0.00917 U

0.00917 UJ 0.00952 U
0.00917 U

0.000917 UJ 0.000952 U
0.00917 UJ
0.00917 UJ
0.000917 U 0.000952 U
0.00917 UJ 0.00952 U
0.00917 UJ
0.00917 U 0.00952 U

0.000917 UJ
0.00917 UJ

0.000917 UJ

0.000476 U
0.000476 U 0.000472 UJ
0.000476 U 0.000472 UJ

0.0000476 U
0.0000476 U
0.0000476 U 0.0000472 UJ
0.0000476 U 0.0000472 UJ
0.0000238 U
0.0000476 U
0.0000476 U
0.0000476 U
0.000476 U 0.000472 UJ

0.0000476 U
0.000476 U
0.000476 U 0.000472 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GWRI16MWBS10 
8/28/2007

GWRI16MWBS10 
9/16/2008

GWRI16MWBS13 
9/18/2008

GWRI16MWBS14 
4/22/2008

GWRI16MWBS14 
9/18/2008

GWRI16MWBS14A  
4/22/2008

GWRI16MWBS15 
4/22/2008

GWRI16MWBS15 
8/30/2007

0.0000476 U 0.0000472 UJ

0.0215 J 24.1 J
0.0007 U
0.002 U 0.0061 

0.059 0.213 
0.00002 UJ 0.0012 

0.000041 0.00034 
15.7 103 42.6 383 

0.0001 U 0.0076 J
0.0118 0.0804 

0.0017 J 0.0138 J
0.885 0.493 0.093 20.1 J

0.000062 0.0213 J
13.8 121 

0.317 0.0011 U 0.834 
0.000043 U

0.0084 0.0261 
0.0214 0.0444 

17 
0.001 U 0.001 U

129 J
0.00001 U 0.00012 

27.8 147 
0.00041 

0.000088 U 0.0183 J
0.0021 0.0959 J

0.0087 0.0552 J
0.0449 0.0398 0.0071 0.0037 0.003 0.016 0.0199 

0.0031 0.0065 J
0.0144 0.096 J

0.0007 U 0.0036 J

0.00028 U
0.001 U

14.9 99.1 390 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Bedrock Page 19 of 60



Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GWRI16MWBS10 
8/28/2007

GWRI16MWBS10 
9/16/2008

GWRI16MWBS13 
9/18/2008

GWRI16MWBS14 
4/22/2008

GWRI16MWBS14 
9/18/2008

GWRI16MWBS14A  
4/22/2008

GWRI16MWBS15 
4/22/2008

GWRI16MWBS15 
8/30/2007

0.0865 J 0.355 

0.236 0.00053 U 4.13 

32.9 

149 

2.6 

18.1 J

0.1 U 0.1 U 3.5 J 277 J 269 

0.484 

386 

68.5 14.1 107 136 224 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GWRI16MWBS15 
9/18/2008

GWRI16MWBS15A  
4/22/2008

GWRI16MWBS15A  
8/30/2007

GWRI16MWBS15A  
9/18/2008

GWRI16MWBS17 
9/17/2008

GWRI16MWBS25 
9/19/2008

GWRI16MWBS26 
4/23/2008

0.00685 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0041 0.0005 U 0.000796 
0.00939 0.0005 U 0.000645 

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.000245 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 U 0.001 UJ 0.001 U
0.001 U 0.001 UJ 0.001 UJ
0.001 U 0.001 U 0.001 UJ 0.001 U
0.001 U 0.001 UJ 0.001 UJ 0.0041 UJ

0.000159 J 0.000284 J 0.0005 U 0.00026 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.00248 

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.000373 J 0.0005 U 0.000353 J
0.000786 0.0005 U 0.000252 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.00117 U 0.000583 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0019 0.0005 U 0.0005 U
0.000126 J 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GWRI16MWBS15 
9/18/2008

GWRI16MWBS15A  
4/22/2008

GWRI16MWBS15A  
8/30/2007

GWRI16MWBS15A  
9/18/2008

GWRI16MWBS17 
9/17/2008

GWRI16MWBS25 
9/19/2008

GWRI16MWBS26 
4/23/2008

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0136 0.0005 U 0.00126 
0.0005 U 0.0005 U 0.0005 U
0.001 UJ 0.001 U 0.001 U 0.001 U

0.000375 J 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0562 0.000506 J
0.00952 U

0.00952 U

0.00952 U

0.00952 U

0.00952 U
0.000952 U

0.000952 U
0.000952 U

0.00952 U

0.00249 J

0.000952 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GWRI16MWBS15 
9/18/2008

GWRI16MWBS15A  
4/22/2008

GWRI16MWBS15A  
8/30/2007

GWRI16MWBS15A  
9/18/2008

GWRI16MWBS17 
9/17/2008

GWRI16MWBS25 
9/19/2008

GWRI16MWBS26 
4/23/2008

0.00952 U
0.00952 U
0.00952 U
0.00952 U
0.00952 U

0.000952 U

0.00952 U

0.00952 U

0.00952 U
0.00952 U

0.00952 U

0.000952 U
0.00952 U

0.000952 U

0.000472 UJ

0.0000472 UJ
0.0000472 UJ

0.0000236 UJ
0.0000472 UJ
0.0000472 UJ
0.0000472 UJ

0.0000472 UJ
0.000472 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GWRI16MWBS15 
9/18/2008

GWRI16MWBS15A  
4/22/2008

GWRI16MWBS15A  
8/30/2007

GWRI16MWBS15A  
9/18/2008

GWRI16MWBS17 
9/17/2008

GWRI16MWBS25 
9/19/2008

GWRI16MWBS26 
4/23/2008

0.0002 U

4.13 
0.00003 UJ

32.6 

0.00011 U

0.0136 

20.7 J

0.193 J
0.00089 
0.00032 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Bedrock Page 24 of 60



Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GWRI16MWBS15 
9/18/2008

GWRI16MWBS15A  
4/22/2008

GWRI16MWBS15A  
8/30/2007

GWRI16MWBS15A  
9/18/2008

GWRI16MWBS17 
9/17/2008

GWRI16MWBS25 
9/19/2008

GWRI16MWBS26 
4/23/2008

0.0062 
0.0863 

0.0107 J
17.1 J

0.0173 J
120 

0.00003 UJ
0.0249 
0.0481 

0.001 U
0.000092 J

0.00015 U
0.0152 J
0.0927 J
0.044 J
0.0185 
0.0058 

0.0855 J
0.0031 

2.41 
230 J

0.066 U

121 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GWRI16MWBS26 
9/18/2008

GWRI16MWBS28  
4/23/2008

GWRI16MWBS28  
9/18/2008

GWRI16MWBS31  
8/29/2007

GWRI16MWBS31  
9/17/2008

GWRI16MWBS31A  
9/17/2008

GWRIMWBM03 
11/13/2007

GWRIMWBM15 
11/12/2007

0.0005 U 0.000515 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.000474 J 0.002 0.000927 0.000706 0.000612 0.0005 U
0.000419 J 0.00262 0.00105 0.000851 0.000335 J 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 UJ 0.001 UJ 0.001 UJ 0.00113 0.001 U

0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.00188 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 UJ 0.001 U 0.00375 U 0.000882 J

0.000198 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.000605 J 0.001 U 0.000609 J 0.001 U 0.001 U 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00017 J 0.0005 U
0.000559 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U

0.000126 J 0.000877 0.00118 0.00107 0.000294 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00154 0.000554 0.000658 0.000345 J 0.0005 U

0.0000901 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GWRI16MWBS26 
9/18/2008

GWRI16MWBS28  
4/23/2008

GWRI16MWBS28  
9/18/2008

GWRI16MWBS31  
8/29/2007

GWRI16MWBS31  
9/17/2008

GWRI16MWBS31A  
9/17/2008

GWRIMWBM03 
11/13/2007

GWRIMWBM15 
11/12/2007

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.000864 0.0086 0.00499 0.00628 0.00106 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00952 U 0.0101 U 0.0101 U
0.00385 J 0.00764 J 0.00483 J 0.0101 U

0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U

0.019 U 0.0202 U 0.0202 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U

0.019 U 0.0184 J 0.0202 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00282 J 0.0101 U 0.0101 U

0.00952 U 0.0101 U 0.0101 U
0.000952 U 0.00101 U 0.00101 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GWRI16MWBS26 
9/18/2008

GWRI16MWBS28  
4/23/2008

GWRI16MWBS28  
9/18/2008

GWRI16MWBS31  
8/29/2007

GWRI16MWBS31  
9/17/2008

GWRI16MWBS31A  
9/17/2008

GWRIMWBM03 
11/13/2007

GWRIMWBM15 
11/12/2007

0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 UJ 0.0101 UJ
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U
0.00952 U 0.0101 U 0.0101 U

0.000952 U 0.00101 U 0.00101 U
0.00952 U 0.00203 J 0.0101 U

0.000952 U 0.00101 U 0.00101 U

0.000481 UJ 0.000495 UJ 0.00049 UJ
0.000481 UJ 0.000495 UJ 0.00049 UJ
0.000481 UJ 0.000495 UJ 0.00049 UJ

0.0000481 UJ 0.0000495 UJ 0.000049 UJ
0.0000481 UJ 0.0000495 UJ 0.000049 UJ
0.0000481 UJ 0.0000495 UJ 0.000049 UJ
0.0000481 UJ 0.0000495 UJ 0.000049 UJ
0.000024 UJ 0.0000248 UJ 0.0000245 UJ

0.0000481 UJ 0.0000495 UJ 0.000049 UJ
0.0000481 UJ 0.0000495 UJ 0.000049 U
0.0000481 UJ 0.0000495 UJ 0.000049 UJ
0.000481 UJ 0.000495 UJ 0.00049 UJ

0.0000481 UJ 0.0000495 UJ 0.000049 U
0.000481 UJ 0.000495 UJ 0.00049 UJ
0.000481 UJ 0.000495 UJ 0.00049 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GWRI16MWBS26 
9/18/2008

GWRI16MWBS28  
4/23/2008

GWRI16MWBS28  
9/18/2008

GWRI16MWBS31  
8/29/2007

GWRI16MWBS31  
9/17/2008

GWRI16MWBS31A  
9/17/2008

GWRIMWBM03 
11/13/2007

GWRIMWBM15 
11/12/2007

0.0000481 UJ 0.0000233 J 0.000124 J

0.111 J 0.136 0.212 
0.0002 U 0.0173 0.00026 UJ
0.001 U 0.253 0.0024 U
0.0448 0.104 0.0491 

0.00002 U 0.00002 U 0.00002 U
0.00001 U 0.0001 U 0.0001 U

161 116 87.5 113 39.3 
0.0002 UJ 0.00042 U 0.0012 U

0.00097 0.0077 0.00026 U
0.0025 J 0.0031 0.00087 U

1.31 1.05 23.3 J 17.6 0.548 J 1.72 J
0.00023 U 0.00041 U 0.00016 U

42.3 9.35 14.5 
1.05 2.16 1.07 0.0473 0.11 

0.00003 UJ 0.00003 UJ 0.00003 UJ
0.0014 U 0.116 0.0105 

0.0037 0.0177 J 0.0011 UJ
21.6 45.5 J 7.89 J

0.001 U 0.001 U 0.001 U
13.6 18 J 16.6 17.8 

0.000034 U 0.000007 U 0.000004 U
50 108 26.6 

0.00015 U 0.00012 U 0.00014 U
0.00032 U 0.0002 U 0.0002 U

0.0063 J 0.0039 0.0057 
0.0023 J 0.0523 0.0195 

0.000045 U 0.0331 0.0338 0.00087 0.00017 UJ 0.0483 J 0.00013 J
0.001 UJ 0.0136 U 0.001 U
0.0049 U 0.0086 U 0.0016 U

0.00035 U 0.00063 U 0.00019 U

167 84.7 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GWRI16MWBS26 
9/18/2008

GWRI16MWBS28  
4/23/2008

GWRI16MWBS28  
9/18/2008

GWRI16MWBS31  
8/29/2007

GWRI16MWBS31  
9/17/2008

GWRI16MWBS31A  
9/17/2008

GWRIMWBM03 
11/13/2007

GWRIMWBM15 
11/12/2007

0.625 17.8 J

1.11 1.04 

1.28 

1.22 9.75 J 0.491 0.849 
0.0951 13.6 0.057 U 0.872 
3.25 J 1.98 0.033 U 0.618 0.187 J 0.033 UJ

0.332 J 0.033 U 0.15 J 0.033 UJ
0.066 UJ 0.066 UJ 0.066 UJ 0.066 UJ

565 325 151 7.49 

208 204 258 229 279 59.6 
1.7 U 4.88 1.24 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GWRIMWBS14  
11/12/2007

GWRIMWBS14X  
11/12/2007

GWRIMWBS15  
11/12/2007

GWRIMWBS31  
11/13/2007

GWRISW2A249B  
8/16/2007        
249-259 ft

GWRISW2A490A  
8/17/2007        
490-500 ft

GWRISW2A490B  
8/17/2007        
490-500 ft

GZW-6-3-
02242004     
2/24/2004

0.00097 0.00704 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.000184 J 0.00362 0.000938 

0.000502 0.0105 0.000748 
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.000255 J 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U

0.000592 J 0.001 U 0.001 U
0.0005 U 0.000228 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.00161 0.000867 0.00116 

0.0005 U 0.0005 U 0.0005 U
0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.000301 J 0.000415 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.000351 J 0.00293 0.000557 
0.0005 U 0.000218 J 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GWRIMWBS14  
11/12/2007

GWRIMWBS14X  
11/12/2007

GWRIMWBS15  
11/12/2007

GWRIMWBS31  
11/13/2007

GWRISW2A249B  
8/16/2007        
249-259 ft

GWRISW2A490A  
8/17/2007        
490-500 ft

GWRISW2A490B  
8/17/2007        
490-500 ft

GZW-6-3-
02242004     
2/24/2004

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.00559 0.0173 0.00304 

0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U

0.00893 U 0.0101 U 0.00943 U
0.00324 J 0.0818 0.0102 
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.0179 U 0.0202 U 0.0189 U

0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 UJ 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U

0.0179 U 0.0202 U 0.0189 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.00893 U 0.0101 U 0.00943 U
0.000893 U 0.00101 U 0.000943 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GWRIMWBS14  
11/12/2007

GWRIMWBS14X  
11/12/2007

GWRIMWBS15  
11/12/2007

GWRIMWBS31  
11/13/2007

GWRISW2A249B  
8/16/2007        
249-259 ft

GWRISW2A490A  
8/17/2007        
490-500 ft

GWRISW2A490B  
8/17/2007        
490-500 ft

GZW-6-3-
02242004     
2/24/2004

0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U
0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.00893 UJ 0.0101 UJ 0.00943 UJ
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U
0.00893 U 0.0101 U 0.00943 U

0.000893 U 0.00101 U 0.000943 U

0.00049 UJ 0.000485 UJ 0.000485 UJ
0.00049 UJ 0.000485 UJ 0.000485 UJ

0.00049 UJ 0.000485 UJ 0.000485 UJ
0.000049 UJ 0.0000485 UJ 0.0000485 UJ

0.000049 UJ 0.0000485 UJ 0.0000485 UJ
0.000049 UJ 0.0000485 UJ 0.0000485 UJ
0.000049 UJ 0.0000485 UJ 0.0000485 UJ

0.0000245 UJ 0.0000243 UJ 0.0000243 UJ
0.000049 UJ 0.0000485 UJ 0.0000485 UJ
0.000049 U 0.0000485 U 0.0000485 U

0.000049 UJ 0.0000485 UJ 0.0000485 UJ
0.00049 UJ 0.000485 UJ 0.000485 UJ

0.000049 U 0.0000485 U 0.0000485 U
0.00049 UJ 0.000485 UJ 0.000485 UJ
0.00049 UJ 0.000485 UJ 0.000485 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GWRIMWBS14  
11/12/2007

GWRIMWBS14X  
11/12/2007

GWRIMWBS15  
11/12/2007

GWRIMWBS31  
11/13/2007

GWRISW2A249B  
8/16/2007        
249-259 ft

GWRISW2A490A  
8/17/2007        
490-500 ft

GWRISW2A490B  
8/17/2007        
490-500 ft

GZW-6-3-
02242004     
2/24/2004

0.000049 UJ 0.0000485 UJ 0.0000485 UJ

0.675 0.223 0.101 
0.00037 UJ 0.00041 UJ 0.0002 UJ

0.0019 U 0.0019 U 0.0015 U
0.0547 0.1 0.0549 

0.00002 U 0.00002 U 0.000039 U
0.0001 U 0.0001 U 0.0001 U

74.1 335 135 
0.0051 0.003 U 0.0002 U
0.0045 0.0628 0.00062 
0.0039 0.0037 0.0024 
1.75 J 2.09 J 31.5 J

0.00016 U 0.00044 U 0.00004 U
16 99 47.6 

0.919 2.26 2.28 
0.00003 UJ 0.00003 UJ 0.00003 UJ

0.0059 0.0481 0.0017 
0.0105 J 0.0292 J 0.0022 J

12.1 J 33.9 J 22.1 J
0.001 U 0.001 U 0.001 U

21.7 12.2 16.8 
0.000004 U 0.00006 0.000025 U

20.4 132 51 
0.00012 U 0.00052 U 0.00005 U
0.0002 U 0.00044 U 0.0002 U

0.0406 0.0064 0.0049 
0.00097 U 0.128 0.0027 

0.0039 J 0.018 J 0.00078 J 0.0213 0.0067 
0.0032 U 0.0031 U 0.0024 U
0.0061 U 0.0314 0.0023 U

0.00021 U 0.00041 U 0.00023 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Bedrock Page 34 of 60



Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GWRIMWBS14  
11/12/2007

GWRIMWBS14X  
11/12/2007

GWRIMWBS15  
11/12/2007

GWRIMWBS31  
11/13/2007

GWRISW2A249B  
8/16/2007        
249-259 ft

GWRISW2A490A  
8/17/2007        
490-500 ft

GWRISW2A490B  
8/17/2007        
490-500 ft

GZW-6-3-
02242004     
2/24/2004

1.68 2.05 11.4 
0.0722 U 0.05 U 20.2 

3.67 J 263 J 0.033 UJ 0.117 0.119 

0.033 UJ 1.09 0.033 UJ
0.066 UJ 0.066 UJ 0.066 UJ

84.5 339 312 
0.0393 J

118 191 332 85.2 76.1 
0.33 U 1.74 1.09 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

GZW-6-3-
02252004     
2/25/2004

ML-1-3-
06092004     
6/9/2004

MW-BS02     
5/23/2006

MW-BS10     
5/25/2006

MW-BS13     
5/24/2006

MW-BS28     
5/23/2006

MWRIGZW102  
11/1/2005

MWRIGZW102  
4/15/2005

MWRIGZW112  
10/31/2005

0.00114 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00209 0.0057 0.0048 0.0005 U
0.00317 0.0024 0.0029 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00011 J 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.0011 U
0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.0014 U 0.001 U 0.0066 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00071 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.00111 0.001 0.00098 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00069 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.00217 0.00065 0.0022 0.0005 U

0.0005 U 0.00074 0.0005 U 0.0005 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Bedrock Page 36 of 60



Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

GZW-6-3-
02252004     
2/25/2004

ML-1-3-
06092004     
6/9/2004

MW-BS02     
5/23/2006

MW-BS10     
5/25/2006

MW-BS13     
5/24/2006

MW-BS28     
5/23/2006

MWRIGZW102  
11/1/2005

MWRIGZW102  
4/15/2005

MWRIGZW112  
10/31/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.00929 0.0048 0.0079 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.024 0.0301 0.025 U 0.0103 U

0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.0189 U 0.0225 U 0.0189 U 0.0206 U

0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 UJ 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 UJ
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.0189 U 0.0225 U 0.0189 U 0.0206 U

0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.0112 U 0.00943 U 0.0103 U

0.00434 UJ 0.0112 U 0.0031 J 0.0103 U
0.00943 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

GZW-6-3-
02252004     
2/25/2004

ML-1-3-
06092004     
6/9/2004

MW-BS02     
5/23/2006

MW-BS10     
5/25/2006

MW-BS13     
5/24/2006

MW-BS28     
5/23/2006

MWRIGZW102  
11/1/2005

MWRIGZW102  
4/15/2005

MWRIGZW112  
10/31/2005

0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U
0.00943 U 0.0112 U 0.00943 U 0.0103 U
0.00094 U 0.0011 U 0.000943 U 0.001 U

0.00048 U 0.0005 U 0.000476 U 0.0005 U
0.00048 U 0.0005 U 0.000476 U 0.0005 U
0.00048 U 0.0005 U 0.000476 U 0.0005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00002 U 0.000025 U 0.0000238 U 0.000025 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00048 U 0.0005 U 0.000476 U 0.0005 U
0.00005 U 0.00005 U 0.0000476 U 0.00005 U
0.00048 U 0.0005 U 0.000476 U 0.0005 U
0.00048 U 0.0005 U 0.000476 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

GZW-6-3-
02252004     
2/25/2004

ML-1-3-
06092004     
6/9/2004

MW-BS02     
5/23/2006

MW-BS10     
5/25/2006

MW-BS13     
5/24/2006

MW-BS28     
5/23/2006

MWRIGZW102  
11/1/2005

MWRIGZW102  
4/15/2005

MWRIGZW112  
10/31/2005

0.00005 U 0.00005 U 0.0000476 U 0.00005 U

3.54 14.6 0.131 0.0037 U 0.0124 U 0.0115 U
0.00049 UJ 0.0019 U 0.0017 U 0.0001 U

0.001 U 0.0008 U 0.00081 U 0.0044 
0.0429 0.0144 0.0144 0.0116 

0.00003 UJ 0.00002 U 0.000042 U 0.00002 U
0.00003 UJ 0.000022 0.000045 U 0.00002 U

124 38.5 205 154 173 21.6 
0.0033 0.0019 U 0.0025 U 0.0011 U
0.0028 0.0021 0.0026 0.00015 
0.0034 0.0027 U 0.0028 U 0.00038 U

2.33 6.67 1.02 0.56 0.897 0.158 U
0.00013 UJ 0.00002 U 0.000025 U 0.00002 U

37.5 E 9.77 E 62.5 48.8 51.7 J 9.58 
0.469 0.145 1.11 0.278 0.47 0.0939 

0.00004 U 0.00006 U 0.000022 UJ 0.00006 U
0.0057 0.0049 0.0058 0.0124 
0.0168 0.0105 U 0.0101 U 0.0011 U

16.7 8.37 9.87 3.28 
0.0005 U 0.0009 U 0.0031 U 0.0009 U

11.9 14.2 15 
0.00002 UJ 0.00001 U 0.000002 U 0.00001 U

40.1 7.34 60.9 47.6 53.2 12.6 
0.0001 U 0.00002 U 0.000053 U 0.00002 U

0.00005 U 0.00009 U 0.000091 U 0.00009 U
0.01 UJ 0.0019 U 0.0017 U 0.0018 U
0.0214 0.0939 0.113 0.0082 

0.0677 0.0134 E 0.122 0.0399 0.0017 0.0292 0.0595 J 0.064 J 0.00097 
0.001 U 0.001 U 0.0048 U 0.0021 U

0.0096 UJ 0.0079 0.0086 U 0.004 U
0.00011 UJ 0.0004 U 0.000019 U 0.0004 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

GZW-6-3-
02252004     
2/25/2004

ML-1-3-
06092004     
6/9/2004

MW-BS02     
5/23/2006

MW-BS10     
5/25/2006

MW-BS13     
5/24/2006

MW-BS28     
5/23/2006

MWRIGZW102  
11/1/2005

MWRIGZW102  
4/15/2005

MWRIGZW112  
10/31/2005

2 U 2 U
0.254 0.102 

1.02 0.543 0.141 
0.282 0.0284 U 0.05 U 0.05 U

9.99 J 10.2 J 15.5 J 0.1 
0.682 0.041 J
0.1 U 0.1 U 0.357 0.149 0.1 U

0.2 U 0.2 U 0.089 J
484 36.1 561 453 14.3 

0.141 
179 UJ 0.725 U 36.8 UJ 205 UJ 198 100 

1.45 1.17 1.2 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

MWRIGZW112  
4/14/2005

MWRIGZW72  
10/20/2005

MWRIGZW72  
4/4/2005

MWRIGZW82  
10/21/2005

MWRIGZW82  
4/1/2005

MWRIML13   
10/20/2005

MWRIML13   
4/4/2005

MWRIML33   
10/19/2005

MWRIML33   
4/4/2005

0.0005 U 0.00066 0.000484 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00043 J 0.000254 J 0.0005 U 0.0005 U 0.0036 0.00571 0.0005 U 0.000312 J
0.0005 U 0.0011 0.000558 0.0005 U 0.0005 U 0.0004 J 0.000659 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00073 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.001 U 0.001 UJ 0.001 U 0.001 U 0.01 U 0.001 UJ 0.001 U 0.001 UJ 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ
0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00059 0.00106 0.00035 J 0.000348 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0042 0.00328 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0016 0.0009 0.0005 U 0.0005 U 0.00034 J 0.000754 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00057 0.0005 U 0.00086 0.00121 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

MWRIGZW112  
4/14/2005

MWRIGZW72  
10/20/2005

MWRIGZW72  
4/4/2005

MWRIGZW82  
10/21/2005

MWRIGZW82  
4/1/2005

MWRIML13   
10/20/2005

MWRIML13   
4/4/2005

MWRIML33   
10/19/2005

MWRIML33   
4/4/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0037 0.00219 0.0005 U 0.0005 U 0.00055 0.00107 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00029 J 0.0005 U 0.0003 J 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00029 J 0.0005 U 0.0003 J 0.0005 U

0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0185 0.017 U 0.0098 U 0.0103 U 0.0032 J 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.0189 U 0.0196 UJ  R 0.0196 U 0.0206 U 0.0215 U 0.0196 UJ 0.0194 U 0.02 U

0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 UJ 0.0098 U 0.0102 UJ 0.0098 U 0.0103 UJ 0.0108 U 0.0098 UJ 0.0097 U 0.01 UJ
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 UJ 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U

0.0189 U 0.0196 UJ  R 0.0196 U 0.0206 U 0.0215 U  R 0.0194 U 0.02 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.0033 J 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

MWRIGZW112  
4/14/2005

MWRIGZW72  
10/20/2005

MWRIGZW72  
4/4/2005

MWRIGZW82  
10/21/2005

MWRIGZW82  
4/1/2005

MWRIML13   
10/20/2005

MWRIML13   
4/4/2005

MWRIML33   
10/19/2005

MWRIML33   
4/4/2005

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ 0.0102 U 0.0098 UJ 0.0103 U 0.0108 UJ 0.0098 UJ 0.0097 UJ 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 U 0.0102 U 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U
0.00943 U 0.0098 UJ  R 0.0098 U 0.0103 U 0.0108 U 0.0098 UJ 0.0097 U 0.01 U

0.000943 U 0.00098 U 0.001 U 0.00098 U 0.00103 U 0.0011 U 0.00098 UJ 0.00097 U 0.001 U

0.000467 U 0.000476 U 0.000505 U 0.000481 U 0.0005 U 0.0005 U 0.000532 U 0.000476 U 0.0005 U
0.000467 U 0.000476 U 0.000505 U 0.000481 U 0.0005 U 0.0005 U 0.000532 U 0.000476 U 0.0005 U
0.000467 U 0.000476 U 0.000505 U 0.000481 U 0.0005 U 0.0005 U 0.000532 U 0.000476 U 0.0005 U

0.0000467 U 0.0000476 U 0.0000505 U 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U
0.0000467 U 0.0000476 U 0.0000505 U 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U
0.0000467 U 0.0000476 U 0.0000505 U 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U
0.0000467 U 0.0000476 U 0.0000505 U 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U
0.0000234 U 0.0000238 U 0.000026 0.000024 U 0.000025 U 0.000025 U 0.0000266 U 0.0000238 U 0.000025 U
0.0000467 U 0.0000476 U 0.0000505 U 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U
0.0000467 U 0.0000476 UJ 0.0000505 U 0.0000481 U 0.00005 U 0.00005 UJ 0.0000532 U 0.0000476 UJ 0.00005 U
0.0000467 U 0.0000476 U 0.0000762 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U
0.000467 U 0.000476 U 0.000505 U 0.000481 U 0.0005 U 0.0005 U 0.000532 U 0.000476 U 0.0005 U

0.0000467 U 0.0000476 UJ 0.0000505 U 0.0000481 U 0.00005 U 0.00005 UJ 0.0000532 U 0.0000476 UJ 0.00005 U
0.000467 U 0.000476 U 0.000505 U 0.000481 U 0.0005 U 0.0005 U 0.000532 U 0.000476 U 0.0005 U
0.000467 U 0.000476 U 0.000505 U 0.000481 U 0.0005 U 0.0005 U 0.000532 U 0.000476 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

MWRIGZW112  
4/14/2005

MWRIGZW72  
10/20/2005

MWRIGZW72  
4/4/2005

MWRIGZW82  
10/21/2005

MWRIGZW82  
4/1/2005

MWRIML13   
10/20/2005

MWRIML13   
4/4/2005

MWRIML33   
10/19/2005

MWRIML33   
4/4/2005

0.0000467 U 0.0000476 U 0.0000645 0.0000481 U 0.00005 U 0.00005 U 0.0000532 U 0.0000476 U 0.00005 U

0.059 17.6 14.6 0.114 2.79 14.8 3.56 12.7 17.9 
0.00007 U 0.00074 U 0.0005 U 0.00011 U 0.00021 U 0.00056 U 0.00032 U 0.00074 U 0.0011 U
0.0083 U 0.0105 0.0067 U 0.0035 U 0.00081 U 0.0107 0.0043 U 0.0069 0.0179 U

0.0119 0.169 0.157 0.0524 0.0664 0.0391 0.0205 0.0321 0.0457 
0.000042 U 0.00064 0.00063 0.00002 U 0.00015 0.00079 0.00018  0.00068 0.0009 
0.000057 U 0.00046 0.00043 U 0.00002 U 0.00025 0.0004 0.00089 U 0.000075 0.00013 U

23.6 122 94.1 27.4 26.3 38.4 33.4 10.7 13.2 
0.0028 U 0.0312 0.0228 0.0004 U 0.0027 J 0.0069 0.00027 UJ 0.0011 0.0022 UJ
0.00024 0.0088 J 0.0072 0.0032 J 0.0056 0.0017 J 0.00053  0.00045 J 0.00056 

0.0011 U 0.0667 0.0367 U 0.00097 U 0.0127 0.0288 0.0116 U 0.0046 U 0.0045 U
0.625 21.7 19.4 3.2 3.82 7.23 2.11 4.98 6.91 

0.00015 U 0.0167 0.0116 0.00015 U 0.003 0.0263 0.0057 0.0091 0.0119 
9.78 J 24.7 J 25.9 10.2 J 9.6 8.43 J 7.13 4.43 J 5.52 
0.105 0.619 0.489 0.887 0.924 0.144 0.119 0.132 0.192 

0.000022 UJ 0.0019 0.0013 0.00004 U 0.000022 UJ 0.00004 U 0.000022 UJ 0.00004 U 0.000022 UJ
0.0127 0.0402 0.0382 0.0014 0.0024 0.0033 0.0035 0.0058 0.0546 

0.001 U 0.0244 0.0198 0.0021 U 0.0061 0.0065 U 0.003 0.0029 U 0.0044 
3.41 10.9 J 10 7.08 J 5.49 J 6.05 J 4.87 2.87 J 2.96 

0.0025 U 0.0009 U 0.0013 U 0.0009 U 0.00092 U 0.0009 U 0.0018 U 0.0009 U 0.0012 U
64.9 27.3 64.2 81.4 

0.000002 U 0.00013 U 0.000095 UJ 0.00001 U 0.000014 U 0.000065 U 0.00001 UJ 0.000024 U 0.000047 UJ
13.3 122 122 24 39.3 J 5.92 7.88 33.9 120 

0.000014 U 0.00025 U 0.00011 UJ 0.00002 U 0.000006 UJ 0.000052 U 0.000006 UJ 0.000054 U 0.000006 UJ
0.000091 U 0.0065 0.0067 0.00009 U 0.0016 0.0223 0.0039 0.0189 0.0234 

0.0041 U 0.769 0.524 0.0044 U 0.0562 0.0615 0.0312 0.0324 0.0443 
0.0079 0.0506 0.0441 0.00072 0.0018 0.004 0.001  0.00057 0.0012 

0.00079 J 0.0501 0.045 0.00016 0.001 0.0146 0.0086 0.007 0.0191 
0.005 U 0.0319 0.0286  0.001 U 0.00142 UJ 0.002 U 0.00142 U 0.001 U 0.00142 U

0.0068 U 0.104 0.0707 0.0154 0.0653 0.0483 0.0592 0.0187 0.026 U
0.000027 U 0.0031 0.003 0.0004 U 0.001 U 0.0033 0.0016  0.0027 0.0054 

0.0016 U 0.0112 U
0.00028 U 0.00056 U
0.0022 U 0.003 U

0.0753 0.0099 
0.00002 U 0.00002 U
0.000045 0.00002 U

118 4.4 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

MWRIGZW112  
4/14/2005

MWRIGZW72  
10/20/2005

MWRIGZW72  
4/4/2005

MWRIGZW82  
10/21/2005

MWRIGZW82  
4/1/2005

MWRIML13   
10/20/2005

MWRIML13   
4/4/2005

MWRIML33   
10/19/2005

MWRIML33   
4/4/2005

0.0004 U 0.002 
0.00065 J 0.00004 UJ

0.0042 0.0012 
0.343 0.361 

0.00027 0.0003 
24.6 J 0.993 J
0.281 0.0547 

0.00004 U 0.00004 U
0.0383 0.0035 
0.0042 0.001 

7.29 2.67 
0.0009 U 0.0009 U

0.00001 U 0.00001 U
116 30.2 

0.00002 U 0.00002 U
0.00009 U 0.00009 U
0.0013 U 0.0016 U

0.0167 0.0044 U
0.0434 0.00036 

0.001 U 0.001 U
0.0079 U 0.0083 U
0.0004 U 0.0004 U

1.42  1.06  0.67 U 1.58  
2 U 2 U 2 U 2 U

0.25 U 1.71 1.25 U 5 U
2.32 1.48 J 9.15 55.3 

0.1 UJ 113 J 112 J 0.079 J 0.609 0.45 0.1 U 0.1 U 0.092 J

0.232 0.1 U 0.1 U 0.1 U
0.2 U 0.2 U 0.2 U 0.2 U

108 6.63 31.3 9.46 

84.2 37.1 69.2 85.2 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

MWRIMWBS01 
10/27/2005

MWRIMWBS01 
4/7/2005

MWRIMWBS02 
10/31/2005

MWRIMWBS02 
3/30/2005

MWRIMWBS03 
11/3/2005

MWRIMWBS03 
4/13/2005

MWRIMWBS04 
10/28/2005

MWRIMWBS04 
4/11/2005

MWRIMWBS10 
10/28/2005

0.00081 0.00039 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0157 0.0094 0.00088 0.00033 J 0.001 0.00031 J 0.0005 UJ 0.0005 U 0.0005 U
0.0046 0.0023 0.00045 J 0.0005 U 0.00069 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.00075 U 0.0005 U 0.003 U 0.001 UJ 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.0005 U 0.0043 0.001 UJ 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U 0.001 U 0.0005 U 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0028 U 0.0018 U 0.0017 U 0.023 U 0.0069 U 0.064 0.0046 UJ 0.001 U 0.001 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.00075 0.00058 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.00049 J 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.00083 U 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.00088 0.00068 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0016 0.0013 0.0005 U 0.0014 U 0.0005 U 0.0032 U 0.0005 UJ 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 U
0.0012 0.00088 0.00028 J 0.0005 U 0.00058 0.0005 U 0.0015 J 0.00093 0.00072 

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0005 0.0005 U 0.0014 0.0015 0.001 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0041 0.0005 U 0.0011 U 0.0005 U 0.00053 U 0.0005 UJ 0.0005 U 0.0005 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

MWRIMWBS01 
10/27/2005

MWRIMWBS01 
4/7/2005

MWRIMWBS02 
10/31/2005

MWRIMWBS02 
3/30/2005

MWRIMWBS03 
11/3/2005

MWRIMWBS03 
4/13/2005

MWRIMWBS04 
10/28/2005

MWRIMWBS04 
4/11/2005

MWRIMWBS10 
10/28/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0034 0.0013 0.002 0.00076 0.0033 0.00034 J 0.0029 J 0.0036 0.0035 
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 UJ 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.001 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U

0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0138 0.0113 UJ 0.003 J 0.0098 U 0.0041 J 0.0095 U 0.0098 U 0.0098 U 0.0094 U

0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.0013 J 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.0189 UJ 0.019 UJ 0.0189 U 0.0196 U 0.02 U 0.019 U 0.0196 U 0.0196 U 0.0189 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 UJ 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 UJ 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 UJ 0.000952 U 0.00098 UJ 0.00098 U 0.00094 UJ
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 UJ 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0189 UJ 0.019 UJ 0.0189 U 0.0196 U 0.02 UJ 0.019 U 0.0196 U 0.0196 U 0.0189 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0133 J 0.0094 U 0.0098 U 0.01 U 0.0072 J 0.0098 U 0.0044 J 0.0094 U

0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Bedrock Page 47 of 60



Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

MWRIMWBS01 
10/27/2005

MWRIMWBS01 
4/7/2005

MWRIMWBS02 
10/31/2005

MWRIMWBS02 
3/30/2005

MWRIMWBS03 
11/3/2005

MWRIMWBS03 
4/13/2005

MWRIMWBS04 
10/28/2005

MWRIMWBS04 
4/11/2005

MWRIMWBS10 
10/28/2005

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.00015 J 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 UJ 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 U 0.000952 U 0.00098 U 0.00098 U 0.00094 U
0.0094 U 0.0095 UJ 0.0094 U 0.0098 U 0.01 U 0.00952 U 0.0098 U 0.0098 U 0.0094 U

0.00094 U 0.00095 UJ 0.00094 U 0.00098 U 0.001 UJ 0.000952 U 0.00098 U 0.00098 U 0.00094 U

0.000481 U 0.000481 U 0.000476 U 0.00049 U 0.000481 UJ 0.000476 U 0.000481 U 0.000481 U 0.000472 U
0.000481 U 0.000481 U 0.000476 U 0.00049 U 0.000481 UJ 0.000476 U 0.000481 U 0.000481 U 0.000472 U
0.000481 U 0.000481 U 0.000476 U 0.00049 U 0.000481 UJ 0.000476 U 0.000481 U 0.000481 U 0.000472 U

0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.000024 U 0.000024 U 0.0000238 U 0.0000245 U 0.000024 UJ 0.0000238 U 0.000024 U 0.000024 U 0.0000236 U

0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.000481 U 0.000481 U 0.000476 U 0.00049 U 0.000481 UJ 0.000476 U 0.000481 U 0.000481 U 0.000472 U

0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000476 U 0.0000481 U 0.0000481 U 0.0000472 U
0.000481 U 0.000481 U 0.000476 U 0.00049 U 0.000481 UJ 0.000476 U 0.000481 U 0.000481 U 0.000472 U
0.000481 U 0.000481 U 0.000476 U 0.00049 U 0.000481 UJ 0.000476 U 0.000481 U 0.000481 U 0.000472 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

MWRIMWBS01 
10/27/2005

MWRIMWBS01 
4/7/2005

MWRIMWBS02 
10/31/2005

MWRIMWBS02 
3/30/2005

MWRIMWBS03 
11/3/2005

MWRIMWBS03 
4/13/2005

MWRIMWBS04 
10/28/2005

MWRIMWBS04 
4/11/2005

MWRIMWBS10 
10/28/2005

0.0000481 U 0.0000481 U 0.0000476 U 0.000049 U 0.0000481 UJ 0.0000187 J 0.0000481 U 0.0000481 U 0.0000472 U

0.84 0.529 0.438 0.0829 0.0973 2.33 2.68 9.56 0.589 
0.0001 UJ 0.00021 U 0.0039 0.0017 0.004 0.0055 J 0.0001 UJ 0.00041 U 0.0001 UJ

0.0032 0.00096 0.0444 0.0053 U 0.0431 0.047 0.0072 0.0048 0.0016 
0.0457 0.0488 0.0056 0.0384 0.0589 0.146 0.0277 0.0541 0.0119 

0.00004 0.000042 U 0.000059 0.000042 U 0.000032 0.00019 0.00012 0.00041 0.000026 
0.0001 0.000076 0.00036 0.000035 U 0.00002 U 0.00015 U 0.00002 U 0.00011 0.00002 U

48.1 60 44.7 41.7 72.2 85.5 16.2 36.2 14.8 
0.0015 J 0.0044 0.0028 0.0168 0.0004 UJ 0.0493 0.0054 J 0.0146 0.00053 J
0.00046 0.00064 0.0011 0.00036 0.0061 J 0.0067 0.002 0.0031 0.00032 

0.0027 U 0.002 0.002 U 0.0025 U 0.001 U 0.0195 U 0.0146 U 0.0391 0.0012 U
1.08 J 1.05 0.757 0.242 0.598 5.17 13.5 13.2 0.736 

0.00067 0.00047 U 0.0011 0.00027 U 0.00013 U 0.0037 U 0.0011 0.0048 0.00035 U
12.9 13.6 J 12.9 0.782 24.1 J 23.8 J 4.45 5.17 J 5.8 

0.0517 0.0767 0.433 0.0116 0.494 0.481 0.222 0.352 0.249 
0.00006 UJ 0.000022 U 0.00006 U 0.00004  0.00006 U 0.000022 U 0.00006 UJ 0.000022 UJ 0.00006 UJ

0.0097 0.0077 0.0179 0.0168 0.0102 0.0225 0.0056 0.0054 0.0172 
0.0034 UJ 0.0044 0.0046 U 0.0023 U 0.0171 UJ 0.0587 0.0227 J 0.0385 0.0014 UJ

11.4 10.5 4.05 23.1 8.15 17.8 2.75 4.74 2.72 
0.0009 U 0.00092 U 0.0009 U 0.0023 U 0.0009 U 0.0025 U 0.0009 U 0.00092 U 0.0009 U

12 J 19.6 16.3 28.3 J 15.6 J
0.00001 U 0.000017 U 0.00001 U 0.00002 U 0.00001 U 0.00014 U 0.000026 U 0.000031 U 0.00001 U

25.1 22.4 J 40 43.2 J 46.9 59.6 7.45 8.93 J 12.6 
0.00006 U 0.000049 UJ 0.000072 U 0.000006 UJ 0.00021 UJ 0.000082 U 0.00002 U 0.000079 UJ 0.00002 U

0.0005 0.00039 0.00025 0.000091 U 0.00009 U 0.0013 0.00098 0.00073 0.00019 
0.0131 0.0085 0.0131 0.0049 0.004 U 0.0815 0.106 0.261 0.0232 

0.0016 U 0.00071 0.0341 0.152 0.00073 U 0.0146 0.0013 U 0.0154 0.00035 U
0.0075 0.0064 0.106 0.0021 0.204 J 0.217 J 0.00098 0.0012 0.0285 

0.002 U 0.00142 U 0.0035 U 0.00142 U 0.0021 U 0.0055 U 0.0072 U 0.0122 0.0025 U
0.0644 0.159 0.0208 0.006 U 0.0048 U 0.0223 U 0.0074 0.0165 0.0058 U

0.0004 U 0.00054 U 0.0004 U 0.00055 U 0.0004 U 0.0016 0.00075 0.00068 U 0.00059 

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\1st ID Part 2\2009 HHRA\
GW-Summaries.xlsx, Bedrock Page 49 of 60



Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

MWRIMWBS01 
10/27/2005

MWRIMWBS01 
4/7/2005

MWRIMWBS02 
10/31/2005

MWRIMWBS02 
3/30/2005

MWRIMWBS03 
11/3/2005

MWRIMWBS03 
4/13/2005

MWRIMWBS04 
10/28/2005

MWRIMWBS04 
4/11/2005

MWRIMWBS10 
10/28/2005

1.92 0.761 J 1.09 
7.88 2 U 2 U 4.17 2 U

1.04 0.524 0.05 U 9.24 0.371 
0.0367 J 0.233 0.0545 4.28 0.365 

8.28 23.5 J 0.241 0.146 0.1 UJ 0.1 U 0.1 U 0.02 U 0.062 J

10.6 J 0.066 J 0.1 U 0.1 U 0.1 U
0.111 J 0.2 U 0.2 U 0.098 J 0.2 U

74.1 79.5 95.5 J 12.9 20 

79.8 160 286 55.6 66.7 
1.23 1.04 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

MWRIMWBS10 
4/14/2005

MWRIMWBS13 
11/3/2005

MWRIMWBS13 
4/7/2005

MWRIMWBS17 
10/24/2005

MWRIMWBS17 
3/29/2005

MWRIMWBS22 
10/21/2005

MWRIMWBS22 
4/7/2005

MWRIMWBS25 
10/27/2005

MWRIMWBS25 
4/13/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0056 0.0052 0.00041 J 0.0003 J 0.0005 U 0.0005 U 0.0119 0.0059 
0.0005 U 0.002 0.0014 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0027 0.00048 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0036 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0022 U 0.003 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.00062 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.02 U 0.0058 U 0.0078 U 0.001 U 0.0016 U 0.001 U 0.001 U 0.0195 U 0.018 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.0014 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.00085 0.00082 0.00066 0.00055 0.0005 U 0.0005 U 0.0012 0.00044 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U 0.0005 U 0.0005 UJ 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00042 J 0.00084 0.00047 J 0.00071 0.0005 U 0.0005 U 0.0021 0.0005 U

0.0054 0.0003 J 0.00052 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.00034 J 0.00053 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

MWRIMWBS10 
4/14/2005

MWRIMWBS13 
11/3/2005

MWRIMWBS13 
4/7/2005

MWRIMWBS17 
10/24/2005

MWRIMWBS17 
3/29/2005

MWRIMWBS22 
10/21/2005

MWRIMWBS22 
4/7/2005

MWRIMWBS25 
10/27/2005

MWRIMWBS25 
4/13/2005

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0038 0.0039 0.00049 J 0.0005 0.0005 U 0.0005 U 0.0017 0.0003 J
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U

0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0354 0.0372 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0066 J 0.0095 U

 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
 R 0.0192 U 0.0196 U 0.0187 U 0.0196 U 0.0192 U 0.0196 U 0.0187 UJ 0.0127 U

0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 UJ 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.0019 J
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U

 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U

 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U

0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U

 R 0.0192 U 0.0196 U 0.0187 U 0.0196 U 0.0192 U 0.0196 U 0.0187 UJ  R
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 UJ 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U

0.0036 J 0.0096 U 0.0045 J 0.0093 U 0.0098 U 0.0096 U 0.0032 J 0.0093 U 0.00635 U

0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

MWRIMWBS10 
4/14/2005

MWRIMWBS13 
11/3/2005

MWRIMWBS13 
4/7/2005

MWRIMWBS17 
10/24/2005

MWRIMWBS17 
3/29/2005

MWRIMWBS22 
10/21/2005

MWRIMWBS22 
4/7/2005

MWRIMWBS25 
10/27/2005

MWRIMWBS25 
4/13/2005

0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U

0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 UJ 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U

0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U

 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.00952 U 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U

 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00635 U
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U

 R 0.0096 U 0.0098 U 0.0093 U 0.0098 U 0.0096 U 0.0098 U 0.0093 U 0.00093 J
0.000952 U 0.00096 U 0.00098 U 0.00093 U 0.00098 U 0.00096 U 0.00098 U 0.00093 U 0.000635 U

0.000481 U 0.000481 U 0.000495 U 0.000495 U 0.000481 U 0.000467 U 0.0005 U 0.000476 U 0.000476 U
0.000481 U 0.000481 U 0.000495 U 0.000495 U 0.000481 U 0.000467 U 0.0005 U 0.000476 U 0.000476 U
0.000481 U 0.000481 U 0.000495 U 0.000495 U 0.000481 U 0.000467 U 0.0005 U 0.000476 U 0.000476 U

0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000241 U 0.000024 U 0.0000248 U 0.0000248 U 0.000024 U 0.0000234 U 0.000025 U 0.0000238 U 0.0000238 U
0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000908 J
0.000481 U 0.000481 U 0.000495 U 0.000495 U 0.000481 U 0.000467 U 0.0005 U 0.000476 U 0.000476 U

0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000481 U 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U
0.000481 U 0.000481 U 0.000495 U 0.000495 U 0.000481 U 0.000467 U 0.0005 U 0.000476 U 0.000476 U
0.000481 U 0.000481 U 0.000495 U 0.000495 U 0.000481 U 0.000467 U 0.0005 U 0.000476 U 0.000476 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

MWRIMWBS10 
4/14/2005

MWRIMWBS13 
11/3/2005

MWRIMWBS13 
4/7/2005

MWRIMWBS17 
10/24/2005

MWRIMWBS17 
3/29/2005

MWRIMWBS22 
10/21/2005

MWRIMWBS22 
4/7/2005

MWRIMWBS25 
10/27/2005

MWRIMWBS25 
4/13/2005

0.0000481 U 0.0000481 U 0.0000495 U 0.0000495 U 0.0000351 J 0.0000467 U 0.00005 U 0.0000476 U 0.0000476 U

25.1 0.1 0.0654 0.172 J 0.358 0.0932 J 0.156 0.46 0.662 
0.00056 U 0.0001 U 0.00036 U 0.00012 U 0.00012 U 0.00016 U 0.00007 U 0.0001 UJ 0.00068 U
0.0042 U 0.0008 U 0.00081 U 0.0018 0.0046 U 0.0025 0.00081 U 0.0008 U 0.0033 U

0.133 0.059 0.171 0.0166 0.0347 0.0215 0.026 2.86 4.65 
0.0011 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U 0.00002 U 0.000042 U

0.00021 U 0.00002 U 0.000013 U 0.000062 0.00002 U 0.000022 0.000015 U 0.000058 0.00014 
19.7 185 234 20 35.1 40.8 45.7 520 569 

0.0742 0.0524 J 0.0764 0.0004 U 0.0018 U 0.0004 U 0.00085 U 0.0004 UJ 0.0038 
0.0095 0.00021 J 0.00034 0.00079 0.00057 0.00021 0.00026 0.00068 0.0023 

0.021 U 0.0032 U 0.0032 U 0.00086 U 0.0015 U 0.0044 U 0.00085 U 0.0032 U 0.0048 U
22.1 0.526 0.835 0.34 U 0.403 0.341 U 0.517 1.67 2.95 

0.0102 0.000067 U 0.000097 U 0.00018 U 0.00032 U 0.00028 U 0.00021 U 0.00068 0.00074 UJ
10.4 J 0.211 J 2.99 J 5.38 2.48 7.9 7.05 J 0.114 U 0.128 
0.439 0.0016 0.0267 0.333 0.164 0.0056 0.0082 0.00034 U 0.0029 U

0.000022 UJ 0.00006 U 0.000022 U 0.00006 U 0.000022 U 0.00006 U 0.000022 U 0.00006 UJ 0.000022 U
0.0653 0.0055 0.005 0.002 U 0.0134 0.00067 U 0.00085 0.0027 0.0028 
0.0462 0.0051 UJ 0.0068 0.0015 U 0.0017 U 0.0016 U 0.0015 U 0.009 UJ 0.0138 

12.1 16.3 14.8 2.64 7.48 3.31 3.42 48.9 151 
0.0017 U 0.0009 U 0.00092 U 0.0009 U 0.0016 U 0.0009 U 0.00092 U 0.0009 U 0.001 U

9.86 20.6 17.3 2.13 J
0.00011 U 0.00001 U 0.000019 U 0.00001 U 0.000002 U 0.00001 U 0.000005 U 0.00001 U 0.000051 U

28.8 51.6 57.2 J 10.6 J 22.8 J 6.54 J 6.91 J 36.9 86.6 
0.00037 U 0.00026 UJ 0.000025 UJ 0.00002 U 0.000006 UJ 0.00039 U 0.000014 UJ 0.00002 U 0.000036 UJ

0.0045 0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U 0.00009 U 0.000091 U
0.854 0.0023 U 0.004 0.0103 0.0059 0.0051 0.0081 0.0011 U 0.0092 

0.0056 0.0016 U 0.00025 0.002 U 0.0379 0.00027 U 0.000231 U 0.00041 U 0.0023 
0.0056 J 0.00035 J 0.0096 0.0021 0.0016 0.0163 0.0238 0.000049 U 0.00012 J

0.0429 0.0094 U 0.0017 0.004 U 0.0093 U 0.0037 U 0.00142 U 0.001 U 0.00142 U
0.0686 0.0365 0.189 0.0039 U 0.0037 U 0.0037 U 0.0029 U 0.0032 U 0.005 U
0.0038 0.0004 U 0.000083 U 0.0004 U 0.000076 U 0.0004 U 0.000082 U 0.0004 U 0.00013 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

MWRIMWBS10 
4/14/2005

MWRIMWBS13 
11/3/2005

MWRIMWBS13 
4/7/2005

MWRIMWBS17 
10/24/2005

MWRIMWBS17 
3/29/2005

MWRIMWBS22 
10/21/2005

MWRIMWBS22 
4/7/2005

MWRIMWBS25 
10/27/2005

MWRIMWBS25 
4/13/2005

2.45 1.57 2.24 
11.7 2 U 2 U 2 U

0.454 0.05 U 0.204 1.67 
0.0713 0.319 0.138 J 0.05 U

0.1 U 0.069 J 0.243 0.1 U 0.09 J 0.803 0.774 0.279 J 0.151 

0.073 J 0.1 U 0.1 U 0.111 J
0.071 J 0.2 U 0.2 U 0.157 J

417 J 12.3 J 22.1 J 4.44 

124 55.6 94.2 1630 
1.51 
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Volatile Organics (mg/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropene (total)
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
Cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dichlorodifluoromethane
Ethyl benzene
Methyl Tertbutyl Ether
Methylene chloride
o-Xylene
Styrene
Tetrachloroethene
Toluene

MWRIMWBS26 
10/27/2005

MWRIMWBS26 
4/5/2005

MWRIMWBS28 
11/4/2005

MWRIMWBS28
DUP          

11/4/2005

0.0005 U 0.000334 J 0.0008 J 0.00074 J
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0021 0.00373 0.0032 J 0.003 J
0.00096 0.000768 0.0036 J 0.0034 J

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U

0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U
0.001 U 0.001 U 0.001 U

0.0037 U 0.00574 U 0.0018 UJ 0.0012 UJ
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 UJ 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ
0.00072 0.00142 0.0012 J 0.0011 J

0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.0005 U 0.0005 U
0.0005 U 0.00102 0.0028 J 0.0025 J
0.0005 U 0.0005 U 0.0005 UJ
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene, m/p
Xylenes, Total
Semivolatile Organics (mg/L)
1,2,4-Trichlorobenzene
1,4-Dioxane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
3,3`-Dichlorobenzidine
4-Chloroaniline
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Benzoic Acid
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
Bis(Chloromethyl)ether
Butylbenzylphthalate
Carbazole

MWRIMWBS26 
10/27/2005

MWRIMWBS26 
4/5/2005

MWRIMWBS28 
11/4/2005

MWRIMWBS28
DUP          

11/4/2005
0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 U

0.0025 0.0077 0.0108 J 0.0102 J
0.0005 U 0.0005 U 0.0005 U
0.001 U 0.001 U 0.001 U

0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 UJ
0.0005 U 0.0005 U 0.0005 UJ

0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0225 0.0533 UJ 0.0281 0.0288 

0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.0187 UJ 0.0198 U 0.0194 U 0.02 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 UJ 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 UJ 0.001 UJ
0.00093 U 0.00099 U 0.00097 UJ 0.001 UJ
0.0187 UJ 0.0198 U 0.0194 UJ 0.02 UJ
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Diphenylamine
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
m+p-Methylphenol
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Polyaromatic Hydrocarbons (mg/L)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

MWRIMWBS26 
10/27/2005

MWRIMWBS26 
4/5/2005

MWRIMWBS28 
11/4/2005

MWRIMWBS28
DUP          

11/4/2005
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 UJ 0.01 UJ
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 U 0.001 U
0.0093 U 0.0099 U 0.0097 U 0.01 U

0.00093 U 0.00099 U 0.00097 UJ 0.001 UJ

0.000467 U 0.000485 U 0.000467 U 0.000476 U
0.000467 U 0.000485 U 0.000467 U 0.000476 U
0.000467 U 0.000485 U 0.000467 U 0.000476 U

0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.0000234 U 0.0000243 U 0.0000234 U 0.0000238 U
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U
0.000467 U 0.000485 U 0.000467 U 0.000476 U

0.0000473 U 0.0000485 U 0.0000467 U 0.0000476 U
0.000467 U 0.000485 U 0.000467 U 0.000476 U
0.000467 U 0.000485 U 0.000467 U 0.000476 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Pyrene
Metals, Total (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Metals, Dissolved (mg/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium

MWRIMWBS26 
10/27/2005

MWRIMWBS26 
4/5/2005

MWRIMWBS28 
11/4/2005

MWRIMWBS28
DUP          

11/4/2005
0.0000467 U 0.0000485 U 0.0000467 U 0.0000476 U

0.128 0.273 0.0848 0.0727 
0.0001 UJ 0.00019 U 0.00012 U 0.0001 U
0.0008 U 0.00081 U 0.0008 U

0.291 0.382 0.0665 0.0637 
0.00002 U 0.000042 U 0.00002 U
0.00002 U 0.000017 U 0.000048 0.000049 

251 531 241 235 
0.0004 UJ 0.016 0.0004 UJ

0.00032 0.00074  0.0033 J
0.0027 U 0.0056 U 0.0024 U 0.0023 U

0.99 1.68 0.803 0.808 
0.00066 0.00071 U 0.000056 U 0.000049 U

0.599 0.691 73.5 J 70.8 J
0.0107 0.0077 1.22 1.19 

0.00006 UJ 0.000022 UJ 0.00006 U
0.0027 0.0051 0.0073 0.007 

0.0061 UJ 0.0118 0.0194 J
38.4 87.2 15.7 16.6 

0.0009 U 0.001 U 0.0009 U
5.27 J 19 

0.00001 U 0.000002 UJ 0.00001 U
62.4 107 57.8 57.3 

0.00002 U 0.000006 UJ 0.00002 UJ
0.00009 U 0.000091 U 0.00009 U

0.0068 0.0127 0.0066  0.0056 
0.00031 U 0.00042  0.0082 0.008 
0.00003 U 0.000065 U 0.0346 J 0.0342 J
0.0018 U 0.00142 U 0.0011 U 0.0015 U

0.063 0.409 0.0082 
0.0004 U 0.00046 U 0.0004 U
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Summary of Analytical Results - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

param_name
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Thorium
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium
Inorganics (mg/L)
CARBON
Carbonate Alkalinity, as CaCO3
Fluoride
Iron, Ferric
Iron, Ferrous
Nitrate as N
Nitric Acid
Nitrite as N
Orthophosphate
Sulfate
Sulfide
Total Alkalinity, as CaCO3
Total Organic Carbon

U - not detected, value is the detection limit

J - value is estimated

mg/L - milligrams per liter

MWRIMWBS26 
10/27/2005

MWRIMWBS26 
4/5/2005

MWRIMWBS28 
11/4/2005

MWRIMWBS28
DUP          

11/4/2005

3.66 
2 U 2 U

0.865 0.711 0.685 
0.126 0.092 0.123 

0.1 UJ 0.092 J 13.7 J 15.2 J

0.1 UJ 0.391 J 0.393 J
0.2 J 0.2 U
121 929 J 681 J

528 194 191 
1.35 
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NMI Data Pulled 4-20-2011 (2).xlsx
Page 1 of 16
10/26/2012

MEB-01A-
09262001-0ft

MEB-01B-
09262001 DUP-4ft

MEB-01B-
09262001-4ft

MEB-01C-
09262001-8ft

MEB-02A-
10012001-0ft

MEB-02B-
10012001-4ft

MEB-02C-
10012001-8ft

MEB-03A-
09272001-0ft

MEB-03B-
09272001-4ft

MEB-03C-
09272001-8ft

MEB-3C-
09272002-8ft

MEB-04A-
10012001-0ft

MEB-04B-
10012001-4ft

9/26/2001 9/26/2001 9/26/2001 9/26/2001 10/1/2001 10/1/2001 10/1/2001 9/27/2001 9/27/2001 9/27/2001 9/27/2002 10/1/2001 10/1/2001

Cationic Exchange Capacity (CEC) -- -- -- 0.042B -- -- -- -- -- -- 0.04B -- --
Total Solids % -- -- -- 0.85 -- -- -- -- -- -- 0.92 -- --

Aluminum µg/Kg 8930000 6590000 5910000 8890000 13100000 9700000 8930000 8890000 9200000 8010000 -- 10600000 9160000
Antimony µg/Kg R R R R R R R R R R -- R R
Arsenic µg/Kg 5100 5500 5000 7100 10000 8600 7300 3500 5500 4800 -- 4100 3900
Barium µg/Kg 79300 35600 34100 35400 55900J 35300J 29700J 42900 32500 41500 -- 38000J 54300J
Beryllium µg/Kg 410 310 270 420 640 350 250 480 270 340 -- 930 270
Cadmium µg/Kg 20J 30J 20J 20J 20J 10J 10J 10J 20J 20J -- 50J 60J
Calcium µg/Kg 612000 828000 731000 1340000 1270000EB 1310000EB 1640000EB 387000EB 544000EB 769000EB -- 4740000EB 722000EB
Chromium µg/Kg 17800 15000 14200 18200 31000 22500 21100 12100 14800 17300 -- 19500 23500
Cobalt µg/Kg 3900 3800 3300 3700 6600 5700 4100 2700 4000 4500 -- 3800 4300
Copper µg/Kg 95200 100000 104000 45400 53600 34700 31900 26400 9000 54900 -- 272000 21900
Iron µg/Kg 13400000 11700000 10800000 11500000 18300000 15900000 14700000 9880000 11600000 13200000 -- 13500000 15400000
Lead µg/Kg 6700 4600 4400 4600 6400 5300 6300 5200 4500 3800 -- 5400 5500
Magnesium µg/Kg 3510000 2860000 2610000 3070000 5360000 3800000 3380000 1820000 2740000 3340000 -- 4730000 4090000
Manganese µg/Kg 138000 119000 104000 133000 249000 204000 171000 283000 141000 170000 -- 161000 150000
Mercury µg/Kg <10 <10 10J <10 <10 <10 <10 10J <10 <10 -- 10J <10
Molybdenum µg/Kg 2100 16600 17400 5000 2900 810J 1200 3300 7800 14800 -- 18800 27100
Nickel µg/Kg 10100 9000 8500 11100 18600 14400 11900 7500 9400 10300 -- 27200 23200
Potassium µg/Kg 2580000 2110000 1910000 2130000 3020000 2500000 2180000 819000 1620000 2510000 -- 1890000 3030000
Selenium µg/Kg <80 <80 <80 <100 <90 <90 <90 <90 <90 <90 -- <90 <80
Silver µg/Kg 50J 30J 40J 40J 40 30J 30J 70J 60J 60 -- 90 60
Sodium µg/Kg 57900 59700 56700 66800 75200 71000 78200 30800 51900 61100 -- 63200 69000
Thallium µg/Kg 150 120 110 130 170 150 120 90 120 120 -- 80 130
Thorium µg/Kg 4100 6900 6600 6800 4200 4700 5200 <860 2800 5200 -- <860 <840
Titanium µg/Kg 786000 578000 526000 593000 913000 712000 637000 447000 507000 664000 -- 821000 775000
Total Solids Metals % 89 88 89 83 0.84 0.841 0.838 89 90 91 -- 0.893 0.933
Vanadium µg/Kg 23300 17400 16000 17200 30600J 21900J 19600J 14200 18600 22200 -- 24200J 27500J
Zinc µg/Kg 25000 18800 17100 22200 37800 29700 24700 20000 21800 21000 -- 25300 19600
Zirconium µg/Kg 1700 2300 2200 2900 4600 4000 4000 <430 680J 1400 -- 810J 1200

Am-241 pCi/g 0.02359 0.02758 0.006987 <0.02249 <0.02573 <0.01765 <0.01769 <0.03247 <0.01733 0.01074 -- <0.01667 <0.01632
Np-237 pCi/g <0.01922 <0.01863 <0.01549 <0.01897 <0.01757 <0.02335 <0.01433 <0.02388 <0.01847 <0.01472 -- <0.01909 <0.01522
Pu-238 pCi/g <0.03044 <0.04016 <0.03429 <0.0371 <0.02552 0.01073 <0.02504 <0.02707 <0.02403 <0.01072 -- 0.02818 <0.008566
Pu-239 pCi/g <0.03044 0.2879J <0.03429 <0.0371 0.2196J <0.01073 <0.02504 <0.06622 <0.02167 <0.01582 -- <0.01057 <0.0158

Technetium-99 pCi/g
<3.92091794

09929
9.38246040043997

J
10.78460014

07435J
<3.92091794

09929
<3.92091794

09929
<3.92091794

09929
<3.92091794

09929
<3.92091794

09929
<3.92091794

09929
<3.92091794

09929 --
<3.92091794

09929
<3.92091794

09929
Thorium-232 pCi/g -- -- -- -- -- -- -- -- -- -- -- -- --

Total Uranium (mass) µg/Kg
302424.4157

46635 1107201.43875651
1363153.163

42717
477005.6644

2718
52262.28838

70713
90318.59743

82835
30459.86070

39788
7296.418578

32519
3595.705717

85153
58805.52944

04037 --
220335.1493

27256
23414.49337

49909
U-232 Tracer Unspecified 44.3 31.4 40.8 42.4 52.7 42.7 64 84.4 81.1 61.5 -- 55.4 74.5
U-234 pCi/g 14.22 46.09 56.52 21.74 3.486 4.69 2.487 0.8094 0.6547 3.336 -- 17.56 5.019
U-235 pCi/g 1.353 5.807 5.835 2.363 0.2533 0.4861 0.1547 0.0412 0.0325 0.3054 -- 1.666 0.1455
U-236 pCi/g 0.6913 2.858 1.889 1.069 0.112 0.2426 0.06569 0.02888 <0.01383 0.1958 -- 0.5412 0.07496
U-238 pCi/g 101.4 371.1 457.1 159.9 17.52 30.27 10.21 2.445 1.203 19.71 -- 73.77 7.844
Uranium µg/Kg 331000 1150000 1140000 482000 47100 95800 26600 10100 990 56800 -- 214000 25200
Uranium pCi/g 117.6643 425.855 521.344 185.072 21.3713 35.6887 12.91739 3.32448 1.90403 23.5472 -- 93.5372 13.08346

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 2 of 16
10/26/2012

MEB-01A-
09262001-0ft

MEB-01B-
09262001 DUP-4ft

MEB-01B-
09262001-4ft

MEB-01C-
09262001-8ft

MEB-02A-
10012001-0ft

MEB-02B-
10012001-4ft

MEB-02C-
10012001-8ft

MEB-03A-
09272001-0ft

MEB-03B-
09272001-4ft

MEB-03C-
09272001-8ft

MEB-3C-
09272002-8ft

MEB-04A-
10012001-0ft

MEB-04B-
10012001-4ft

9/26/2001 9/26/2001 9/26/2001 9/26/2001 10/1/2001 10/1/2001 10/1/2001 9/27/2001 9/27/2001 9/27/2001 9/27/2002 10/1/2001 10/1/2001
Method 
Group Parameter Units

Total Solids % 88.6 88.2 89 -- 84 84.1 83.8 89.4 89.5 90.9 -- 89.3 93.3

1,1,1-Trichloroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
1,1,2,2-Tetrachloroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,1,2-Trichloroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
1,1,2-trichlorofluoroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,1-Dichloroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,1-Dichloroethene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,2,4-Trichlorobenzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,2-Dibromo-3-chloropropane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,2-Dichlorobenzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,2-Dichloroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,2-Dichloropropane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
1,3-Dichlorobenzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
1,4-Dichlorobenzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
2-Butanone (MEK) µg/Kg <2.3 2.7EB 1.6EBJ 2.7EB <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
2-Chloroethyl vinyl ether µg/Kg <28 <26 <26 <29 <30 <30 <31 <2.1 <28 <29 -- <29 <28
2-Hexanone µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Acetone µg/Kg <14 <21 <8.8 <14 <3.7 <5.3 <5.9 <26 <23 85EBJ -- <25 <11
Acrolein µg/Kg <28 <26 <26 <29 <30 <30 <31 <2.1 <28 R -- <29 <28
Acrylonitrile µg/Kg <28 <26 <26 <29 <30 <30 <31 <2.1 <28 R -- <29 <28
Benzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Bromodichloromethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Bromoform µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Carbon disulfide µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Carbon tetrachloride µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Chlorobenzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Chloroethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Chloroform µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Chloromethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
cis-1,2-Dichloroethene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
cis-1,3-Dichloropropene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Cyclohexane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Dibromochloromethane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Dichloromethane (Methylene chloride) µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Ethyl benzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Ethylene dibromide µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Freon-11 µg/Kg <2.3 3.3 <2.1 <2.3 <2.4 1.2J <2.5 <2.1 2.1J 3J -- <2.3 <2.2
Freon-12 µg/Kg <2.3 2.8 <2.1 <2.3 <2.4 <2.4 <2.5 1.6J 2.4 R -- <2.3 <2.2
Isopropylbenzene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Methyl Acetate µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Methyl Bromide µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Methyl Isobutyl Ketone (MIBK) µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Methyl tert-butyl ether (MTBE) µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Methylcyclohexane µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Styrene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Tetrachloroethene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 2.3 <2.3 R -- <2.3 <2.2
Toluene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Total Solids VOC % 89 88 89 83 84 84 84 89 91 90 -- 89 94
trans-1,2-Dichloroethene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
trans-1,3-Dichloropropene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 <2.3 -- <2.3 <2.2
Trichloroethene µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 3.3 <2.3 <2.3 -- <2.3 <2.2
Vinyl acetate µg/Kg <28 <26 <26 <29 <30 <30 <31 <2.1 <28 R -- <29 <28
Vinyl Chloride µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2
Xylenes (unspecified) µg/Kg <2.3 <2.1 <2.1 <2.3 <2.4 <2.4 <2.5 <2.1 <2.3 R -- <2.3 <2.2

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value provided.
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

MEB-04C-
10012001-8ft

MEB-4C-
10012001-8ft

MEB-05A-
09262001-0ft

MEB-05B-
09262001-4ft

MEB-05C-
09262001-8ft

MEB-06A-
09272001-0ft

MEB-06B-
09272001-4ft

MEB-6B-
09272002-4ft

MEB-07A-
09272001-0ft

MEB-07B-
09272001-4ft

MEB-07C-
09272001-8ft

MEB-08A-
09272001-0ft

MEB-08B-
09272001-4ft

10/1/2001 10/1/2001 9/26/2001 9/26/2001 9/26/2001 9/27/2001 9/27/2001 9/27/2002 9/27/2001 9/27/2001 9/27/2001 9/27/2001 9/27/2001

-- 0.029B -- -- -- -- -- 0.032B -- -- -- -- --
-- 0.92 -- -- -- -- -- 0.93 -- -- -- -- --

7110000 -- 8700000 2710000 2920000 8720000 8510000 -- 6900000 4770000 4040000 11200000 7720000
R -- R 80J R R R -- R R R R R

6000 -- 7600 5000 6700 6100 6100 -- 6500 3800 3400 5300 4300
45100J -- 45900 15100 16300 34500 47000 -- 24300 22400 23400 30200 30100

270 -- 480 150 130 7200 1200 -- 4000 340 160 390 250
20J -- 30J 50J 160J 210J 10J -- 70J 10J <10 10J 10J

981000EB -- 673000 337000 328000 764000 864000 -- 751000 613000 654000 545000 483000
14600 -- 18600 6500 8000 16800 15800 -- 16800 13000 9200 19500 14700
3800 -- 4100 1400 1700 4000 3500 -- 3600 2200 1700 5600 4600

83600 -- 28800 75900 62200 97200 121000 -- 166000 78300 39700 55600 33200
11800000 -- 12300000 6010000 7250000 11300000 13000000 -- 9990000 8700000 7740000 13500000 10600000

4100 -- 6700 4100 4000 16600 4800 -- 17300 3300 2600 5400 3900
3010000 -- 3290000 992000 1260000 2590000 3340000 -- 2580000 2320000 1860000 4000000 3040000
120000 -- 127000 48200 58700 123000 129000 -- 121000 91700 77700 142000 125000

<10 -- 10J <10 <10 50 <10 -- 190 10J <10 <10 <10
8600 -- 1100 68100 171000 52300 3600 -- 4000 2200 950 1300 1900
8200 -- 10900 3800 4600 12300 8300 -- 12100 7200 5000 11900 8700

2590000 -- 2040000 831000 1040000 1340000 2570000 -- 1180000 1390000 1330000 1960000 1880000
<90 -- <90 <80 <90 <90 <90 -- <90 <80 <80 <90 <80
30J -- 70J 190J 100J 130 30 -- 1000 100 40 30 20J

82900 -- 54300 46900 62400 45100 80400 -- 49900 52600 53600 99200 79100
170 -- 130 50 90 90 130 -- 110 80 90 120 100

2500 -- 2900 4100 5600 24700 3800 -- 2700 2500 1900 2600 2900
655000 -- 713000 334000 467000 578000 757000 -- 483000 386000 353000 822000 587000
0.897 -- 90 91 88 88 92 -- 94 97 97 89 95

20200J -- 21200 8400 12400 19400 22200 -- 15500 12600 11500 23300 17800
19900 -- 24600 9900 10800 48800 21700 -- 25500 14200 11800 23900 19100
1600 -- 2100 11300 20900 17300 2100 -- 5100 1500 1400 2100 1900

<0.01712 -- -- -- -- -- -- -- -- -- -- -- --
<0.01835 -- -- -- -- -- -- -- -- -- -- -- --
<0.02656 -- -- -- -- -- -- -- -- -- -- -- --
<0.02656 -- -- -- -- -- -- -- -- -- -- -- --

<3.92091794
09929 -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
36713.01664

90181 --
19285.33189

134
236279.2239

72058
79664.82679

4573
239948.1987

65067
272176.5334

47909 --
590070.9357

15274
433786.5669

41648
117249.0179

85316
206187.9707

86494
283257.4295

25315
64.5 -- 82.8 29.4 57.2 30.2 29.2 -- 45 43 48.6 32.6 41.8
3.9 -- 1.628 10.93 4.034 25.11 12.07 -- 24.98 21.49 5.461 9.416 12.33

0.2254 -- 0.1072 1.077 0.4294 1.726 1.149 -- 2.942 2.236 0.5411 0.9457 1.232
0.066 -- 0.02478 0.3641 0.08708 0.5897 0.4113 -- 1.034 0.715 0.2494 0.3295 0.463
12.3 -- 6.463 79.22 26.7 80.35 91.27 -- 197.8 145.4 39.31 69.13 94.98

28600 -- 22800 254000 78200 264000 342000 -- 458000 346000 102000 220000 302000
16.4914 -- 8.22298 91.5911 31.25048 107.7757 104.9003 -- 226.756 169.841 45.5615 79.8212 109.005
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Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

MEB-04C-
10012001-8ft

MEB-4C-
10012001-8ft

MEB-05A-
09262001-0ft

MEB-05B-
09262001-4ft

MEB-05C-
09262001-8ft

MEB-06A-
09272001-0ft

MEB-06B-
09272001-4ft

MEB-6B-
09272002-4ft

MEB-07A-
09272001-0ft

MEB-07B-
09272001-4ft

MEB-07C-
09272001-8ft

MEB-08A-
09272001-0ft

MEB-08B-
09272001-4ft

10/1/2001 10/1/2001 9/26/2001 9/26/2001 9/26/2001 9/27/2001 9/27/2001 9/27/2002 9/27/2001 9/27/2001 9/27/2001 9/27/2001 9/27/2001
89.7 -- 0.901 0.909 0.881 0.883 0.915 -- 0.935 0.972 0.97 0.893 0.952

<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 1.9J -- <2.4 <2.2 <2.1 <2.2 <2
<29 -- <25 <27 <28 <32 <26 -- <30 <28 <26 <11 <10
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<5.2 -- 1400EBJ 180EB <12 <25 <15 -- 640 <17 <16 1000EBJ 140EBJ
<29 -- <25 <27 <28 <32 <26 -- <30 <28 <26 <11 <10
<29 -- <25 <27 <28 <32 <26 -- <30 <28 <26 <11 <10
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 1.1J <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
1.7J -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 1.2J <2.2 <2
1.6J -- <2 <2.2 <2.3 1.6J 1.4J -- <2.4 <2.2 1.8J <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- 4.8 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
89 -- 90 91 88 91 92 -- 94 97 97 90 95

<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 1.5J <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<29 -- <25 <27 <28 <32 <26 -- <30 <28 <26 <11 <10
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
<2.3 -- <2 <2.2 <2.3 <2.5 <2.1 -- <2.4 <2.2 <2.1 <2.2 <2
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

MEB-08C-
09272001-8ft

MEB-09A-
10032001-0ft

MEB-09B-
10032001-8ft

MEB-10A-
09252001-0ft

MEB-10B-
09252001-8ft

MEB-11A-
09272001-0ft

MEB-11B-
09272001-4ft

MEB-11B-
09272002-4ft

MEB-12A-
10052001-0ft

MEB-12B-
10052001-8ft

MEB-14A-
09282001-0ft

MEB-14B-
09282001-8ft

MEB-15A-
10012001-0ft

9/27/2001 10/3/2001 10/3/2001 9/25/2001 9/25/2001 9/27/2001 9/27/2001 9/27/2002 10/5/2001 10/5/2001 9/28/2001 9/28/2001 10/1/2001

-- -- -- -- -- -- -- 0.021B -- -- -- -- --
-- -- -- -- -- -- -- 0.97 -- -- -- -- --

10900000 5880000EB 7470000EB 8800000 5410000 7880000 5990000 -- 7620000EB 9530000EB 9400000 12700000 8610000
R R R R R R R -- R R 90J R R

6900 2900J 2500J 4100 3200 5400 4600 -- 5100J 5300J 7100 9700 11400J
41400 24500EBJ 46400EBJ 86300 37700 39000 29100 -- 35300EB 36500EB 31600EBJ 61800EBJ 33600

360 200 220 260 190 250 190 -- 670J 360J 920 640 410
20J 20EBJ 20EBJ 30J 30J 20J 10J -- 90EBJ 20EBJ 100J 50J 30J

694000 422000EB 1400000EB 1430000 845000 867000 1010000 -- 724000EB 303000EB 902000EB 1770000EB 1350000EB
18600 12000J 23900J 17900 13600 19800 15600 -- 18200 20400 19600 32900 26000
5500 3000 6300 7000 5500 5100 5400 -- 6700 4400 5100 6700 5300

119000 8300 17100 14100 11900 35200 34600 -- 17500 11300 24700 14100 149000J
14200000 7740000EB 12500000EB 14700000 9210000 12800000 10400000 -- 11500000EB 12800000EB 16300000EB 17400000EB 12300000

5400 5100J 4900J 4900 3200 4800 3700 -- 12300 6400 18900 9100 5900
3820000 2010000EB 4090000EB 4520000 2680000 3540000 2830000 -- 2840000EB 3310000EB 2920000 5820000 4270000
152000 86400EB 176000EB 279000 190000 154000 153000 -- 139000EB 115000EB 157000 279000 176000

<10 <10 <10 <10 <10 <10 <10 -- 20 <10 60 20 <10
6800 <430 580J <390 <370 1300 1700 -- 3200 580J 2400 960 840

11600 7000 16200 15900 10500 9800 9500 -- 15300 10000 14000 22300 18200
2400000 1190000EB 2550000EB 4600000 2160000 2440000 1900000 -- 1480000EB 1670000EB 1220000 3490000 1920000J

<90 <170 <160 <80 <80 <90 <80 -- <80 <80 <80 <90 <80
20J 80 40 20J 30J 20J 20J -- 60 40 110 60 80

95300 35600J 117000 92600 59200 64400 65400 -- 56700 56300 40400 90700 104000
120 100 130 220 140 100 110 -- 100 120 110 140 110

4000 4600 1700 840J 2300 2700 2100 -- 1500J 1800 1700 1400J 1700
848000 431000EB 638000EB 1140000 541000 651000 500000 -- 540000EB 744000EB 527000 878000 523000

89 0.925 0.963 96 97 94 95 -- 96.3 94.7 0.94 0.872 95
22900 12300J 21100J 27900 15100 21100 16600 -- 21600 21900 18700J 29300J 18300J
25600 15300 24300 34200 19100 20900 20000 -- 31900 20000 31200 38500 32300J
2200 1000 1400 1100 1100 2300 2000 -- 1600 1500 3700 3300 2900

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

298015.4272
7725

3278.258712
67517EB

2236.629987
35791EB

6188.780977
48367EB

2623.139741
96208EB

19734.79965
50954

142868.7240
40688 --

64235.54151
71992EB

6667.871776
43455EB

10973.00386
12765

6671.916216
85444

29691.61955
35947

61 83.2 92.5 82.6 84.2 28.1 37.5 -- 58.8 85.1 84.7 85.2 76
13.66 0.9468 0.7639 1.074 0.7454 9.502 6.796 -- 3.731 1.13 2.156 1.121 1.799
1.868 0.06052 <0.03013 0.06619 0.02377 0.2101 0.5922 -- 0.3367 <0.05988 0.114 0.062 0.1475

0.4289 <0.008058 <0.01625 0.01709 <0.007988 0.1403 0.2893 -- 0.1204 <0.007968 0.01968 <0.01365 0.0707
99.84 1.092EB 0.7467EB 2.069EB 0.8776EB 6.597 47.91 -- 21.53EB 2.231EB 3.669 2.232 9.953

609000 1200 1300 3100 1300 199000 162000 -- 319000 5700 11700 3900 50100
115.7969 2.107378EB 1.55698EB 3.22628EB 1.654758EB 16.4494 55.5875 -- 25.7181EB 3.428848EB 5.95868 3.42865 11.9702



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 6 of 16
10/26/2012

Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

MEB-08C-
09272001-8ft

MEB-09A-
10032001-0ft

MEB-09B-
10032001-8ft

MEB-10A-
09252001-0ft

MEB-10B-
09252001-8ft

MEB-11A-
09272001-0ft

MEB-11B-
09272001-4ft

MEB-11B-
09272002-4ft

MEB-12A-
10052001-0ft

MEB-12B-
10052001-8ft

MEB-14A-
09282001-0ft

MEB-14B-
09282001-8ft

MEB-15A-
10012001-0ft

9/27/2001 10/3/2001 10/3/2001 9/25/2001 9/25/2001 9/27/2001 9/27/2001 9/27/2002 10/5/2001 10/5/2001 9/28/2001 9/28/2001 10/1/2001
0.886 0.925 0.963 0.962 0.967 0.9346 0.949 -- 0.963 0.947 0.9396 0.872 0.945

<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 1J <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 1.1J 2.1J
<11 <27 <27 <25 <26 <28 <24 -- <25 <28 <10 <11 <26
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<28 <12 <12 <2.7 <5 <8.2 <17 -- <31 <44 <17 <26 <8.6
<11 <27 <27 <25 <26 <28 <24 -- <25 <28 <10 <11 <26
<11 <27 <27 <25 <26 <28 <24 -- <25 <28 <10 <11 <26
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 2.3 <2.2 <2 <2 2J 2.2 -- 1.3J <2.2 <2.1 <2.1 <2.1
<2.3 1.5J <2.2 <2 <2 2J 1.9J -- 69 150 <2.1 <2.1 1.3J
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 1.2J <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- 1.3J 1.1J <2.1 <2.1 <2.1
89 93 96 96 97 93 96 -- 96 95 94 89 95

<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<11 <27 <27 <25 <26 <28 <24 -- <25 <28 <10 <11 <26
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
<2.3 <2.1 <2.2 <2 <2 <2.3 <2 -- <2 <2.2 <2.1 <2.1 <2.1
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

MEB-15B-
10012001-4ft

MEB-16A-
10012001 DUP-0ft

MEB-16A-
10012001-0ft

MEB-16B-
10012001-8ft

MEB-16B-
10022001-8ft

MEB-17A-
10012001-0ft

MEB-17B-
10012001-4ft

MEB-18A-
10012001-0ft

MEB-18B-
10012001-8ft

MEB-20A-
10022001-0ft

MEB-20B-
10022001-8ft

MEB-21A-
10022001-0ft

MEB-21B-
10022001-8ft

10/1/2001 10/1/2001 10/1/2001 10/1/2001 10/2/2001 10/1/2001 10/1/2001 10/1/2001 10/1/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

11600000 9750000 9270000 -- 9590000 8770000 9680000 8030000 8220000 8610000 11500000 7490000 11500000
R R R -- R R R R R R R R R

18700J 15800J 13500J -- 8000J 5600J 5300J 13400J 3700J 6600J 3100J 3200J 4400J
51500 32700 35000 -- 29300 30100 27800 29500EB 40200EB 28000EB 75900EBJ 162000EBJ 74200EBJ

360 430 430 -- 460 610 400 440 350 420 350 320 310
30J 30J 30J -- 20J 40J 20J 20J 20J 30J 20J 40J 20J

1490000EB 1260000EB 1030000EB -- 913000EB 978000EB 716000EB 1290000EB 730000EB 766000EB 1070000EB 714000EB 2960000EB
50600 27400 24700 -- 18500 15500 14900 24200 18500 19700 26900J 32500J 30200J
7600 5900 5300 -- 5900 3800 3900 4900 4700 5300 8100 4200 8500

19700J 25700J 22000J -- 11100J 19300J 10500J 14400J 10600J 24400J 23400 27100 15600
18300000 13500000 12900000 -- 11300000 11700000 12500000 11200000EB 10900000EB 12800000EB 16900000EB 15800000EB 16400000EB

6600 6800 6500 -- 4500 17000 7600 5000 4600 6200 5700J 14100J 5200J
7020000 4790000 4390000 -- 3270000 2870000 2610000 3800000 3520000 3530000 5390000 2700000 6480000
249000 179000 163000 -- 147000 127000 111000 156000 140000 183000 235000 170000 266000

<10 <10 10 -- <10 90 20 <10 <10 10 <10 10J <10
3100 580J 550J -- 530J 930 690J 520J <380 840J 700J 5400 <410

28500 19400 18700 -- 11800 9400 8800 16900 12400 10700 17700 15100 21500
3500000J 1990000J 1900000J -- 1470000J 1510000J 1270000J 1850000J 1880000J 1530000J 4040000 1990000 4110000

<80 <80 <80 -- <90 <90 90J <80 <80 <80 <160 <170 <330
50 60 50 -- 50 100 70 60 50 60 20J 60 50

99800 58100 52900 -- 80600 39500J 37100J 124000 63900 75800 134000 49900 199000
150 130 130 -- 110 110 100 120 130 160 170 120 210

2400 2900 1900 -- 4400 1500J 2400 2600 1800 2500 1400J 3100 1400J
764000 610000 610000 -- 616000 581000 586000 495000 572000 488000 1020000 631000 1050000

93 94 94 -- 90 93 93 94 97 96 0.974 0.93 0.953
27600J 21300J 20500J -- 17500J 19100J 19700J 17000J 18000J 17500J 29600J 17900J 29500J
36200J 27800J 25500J -- 22300J 27900J 20900J 22900J 21700J 33800J 35500 28100 39200
4000 3500 3400 -- 2700 2000 1600 2800 1900 2000 1500 820J 1800

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

5310.601035
36139 10075.4283459678

10661.68240
26868

4526.909395
81912 --

10743.71101
03612

4295.447589
2353

4881.964279
35665

3430.373544
60848

11132.83541
56691

2696.413976
65267

11725.01495
76794

4338.188314
7448

91.2 72.3 76.2 65.2 -- 75 76.4 84.5 81.2 73.2 -- 72.5 75.6
0.7987 1.237 1.341 1.214 -- 1.706 0.9486 0.8753 0.809 1.128 0.933 1.693 1.161

0.05936 0.103 0.07836 0.0831 -- 0.07551 0.04579 0.03372 0.0484 0.06019 0.0632 0.118 0.04808
0.01848 0.05233 <0.0152 0.01271 -- 0.0123 <0.02005 0.01033 <0.008197 0.0419 0.02403 0.03466 0.01886

1.775 3.369 3.57 1.508 -- 3.598 1.436 1.635 1.145 3.731 0.896 3.921 1.45
4500 9600 9800 -- 2400 10800 4300 4500 1600 12000 1600 9800 1700

2.65154 4.76133 5.00456 2.81781 -- 5.39181 2.45044 2.55435 2.010597 4.96109 1.91623 5.76666 2.67794
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Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

MEB-15B-
10012001-4ft

MEB-16A-
10012001 DUP-0ft

MEB-16A-
10012001-0ft

MEB-16B-
10012001-8ft

MEB-16B-
10022001-8ft

MEB-17A-
10012001-0ft

MEB-17B-
10012001-4ft

MEB-18A-
10012001-0ft

MEB-18B-
10012001-8ft

MEB-20A-
10022001-0ft

MEB-20B-
10022001-8ft

MEB-21A-
10022001-0ft

MEB-21B-
10022001-8ft

10/1/2001 10/1/2001 10/1/2001 10/1/2001 10/2/2001 10/1/2001 10/1/2001 10/1/2001 10/1/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001
0.934 0.936 0.937 0.903 -- 0.929 0.933 0.944 0.971 0.96 0.974 0.93 0.953

<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.6 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 7J <2.3 <2.2 <2.2 <2.1
<28 <27 <27 <28 -- <28 <27 <27 <27 <29 <28 <28 <26
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1

280EBJ <14 <7.4 <26 -- <18 <38 480EB 500EBJ 380EBJ 60EBJ <2.8 62EBJ
<28 <27 <27 <28 -- <28 <27 <27 <27 <29 <28 <28 <26
<28 <27 <27 <28 -- <28 <27 <27 <27 <29 <28 <28 <26
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 2.1J <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 2.9 <2.3 -- <2.2 <2.2 <2.2 <2.1 1.5J 1.3J <2.2 <2.1
1.2J <2.1 2.4J <2.3 -- <2.2 <2.2 <2.2 <2.1 2.1J 1.4J <2.2 1.8J
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 2.8J <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 1.4J <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
94 94 94 90 -- 93 93 94 97 96 97 94 96

<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<28 <27 <27 <28 -- <28 <27 <27 <27 <29 <28 <28 <26
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
<2.2 <2.1 <2.1 <2.3 -- <2.2 <2.2 <2.2 <2.1 <2.3 <2.2 <2.2 <2.1
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

MEB-22A-
09242001-0ft

MEB-22B-
09242001-8ft

MEB-23A-
09242001-0ft

MEB-23B-
09242001-8ft

MEB-24A-
09202001-0ft

MEB-24B-
09202001-8ft

MEB-25A-
09212001-0ft

MEB-25B-
09212001 DUP-4ft

MEB-25B-
09212001-4ft

MEB-25C-
09212001-8ft

MEB-26A-
10042001-0ft

MEB-26B-
10042001-1ft

OR-1-S1-
02011983-

surface
9/24/2001 9/24/2001 9/24/2001 9/24/2001 9/20/2001 9/20/2001 9/21/2001 9/21/2001 9/21/2001 9/21/2001 10/4/2001 10/4/2001 2/1/1983

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

8510000 5160000 7430000 6340000 8810000 6840000 9040000 11900000 11000000 8040000 8260000EB 7840000EB --
R R R R R R R R R R R 440J --

4600J 2300J 5800J 2900J 5400J 4900J 5500J 4300J 4600J 5300J 8800J 11300J --
42500 41100 33100 45400 29900 37000 38000 117000 112000 32500 27800EB 32300EB --

480 160 590 170 320 280 340 610 610 300 1100J 3900J --
20 <10 40 <10 20 20 30 60 60 20 100EBJ 610EBJ --

680000EB 673000EB 1010000EB 513000EB 469000EB 747000EB 558000EB 553000EB 502000EB 482000EB 806000EB 1790000EB --
17400 12800 16800 14700 16500 17500 16300 17800 17500 13900 14900 25200 --
3500 2400 3400 2600 4300 5000 4700 4600 4400 3800 5700 5000 --

35700 11000 61800 10400 11000 12300 12700 16800 17200 7700 169000 926000 --
12200000 10300000 11000000 12100000 10300000 10600000 11600000 13800000 12800000 10500000 11300000EB 13100000EB --

8800J 3100J 10000J 3400J 5200J 4200J 6700J 8200J 7900J 4900J 25600 47000 --
2900000 2530000 2770000 2910000 2920000 3150000 2960000 3040000 2640000 2310000 3040000EB 3300000EB --
117000 94900 116000 99500 105000 141000 124000 1160000 1180000 228000 177000EB 189000EB --

10J <10 <10 <10 10J <10 20 20 30 10J 50J 200J --
1400 540J 1700 630J <410 <400 610J 510J 770J <400 5500 335000 --
9100 5300 8800 5800 10300 11200 10200 11700 11500 8500 17800 35200 --

1710000 2390000 1610000 2550000 1560000 2070000 1900000 1810000 1360000 987000 1980000EB 1450000EB --
<80 <80 <80 <80 <80 <80 120J 220 230 <90 <100 240J --
60 30 40 40 40 30 40 90 70 40 160 880 --

46500 54700 40900 54600 41300 59500 53400 59400 59300 38800 52900 78100 --
110 120 120 150 130 200 140 160 170 80 100 120 --

3400 <770 2300 2600 5500 1900 3000 <850 <840 2400 1500J 4800 --
656000 587000 548000 659000 538000 574000 664000 675000 594000 457000 581000EB 512000EB --

94.4 97.5 94.4 93.9 96 97.7 91.3 90.5 90.5 92.2 80.2 41.3 --
21200 18300 18100 20300 17200 17900 21400 20400 19200 15600 14800 16600 --

21400EB 14900EB 23400EB 15200EB 19100EB 19900EB 23700EB 29900EB 27600EB 21200EB 42500 44000 --
1600 1000 1800 1300 690J 1500 1200 <420 <420 <400 2500 78600 --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- 1

84449.71521
71557

12725.34585
8122

251813.3469
20275

53839.20339
84366

2919.383224
87955

2597.289519
4457

2497.647042
0014 2415.00893605637

2385.709247
42945

2239.260763
26472

33687.92207
40061

325776.6216
82815 --

-- -- -- 68.7 -- -- 90 -- -- -- 50.9 60.4 --
4.684 1.015 11.14 2.902 0.9635 0.9196 0.8696 0.6504 0.7264 0.669 2.435 17.86 --

0.2821 0.05427 1.134 0.253 0.0609 0.039 0.04299 0.04642 0.04514 0.02907 0.2478 1.653 <0.2
0.1945 0.04364 0.4773 0.09719 <0.01899 <0.01537 0.01594 <0.01832 <0.008888 <0.007513 0.09765 0.605 --
28.33 4.267 84.43 18.05 0.9713 0.8665 0.8324 0.8041 0.7945 0.7478 11.28 109.2 1
83300 10300 249000 51000 1500 1300 1600 1200 1200 820 28100 76000 --

33.4906 5.37991 97.1813 21.30219 2.01469 1.84047 1.76093 1.51924 1.574928 1.453383 14.06045 129.318 --
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Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

MEB-22A-
09242001-0ft

MEB-22B-
09242001-8ft

MEB-23A-
09242001-0ft

MEB-23B-
09242001-8ft

MEB-24A-
09202001-0ft

MEB-24B-
09202001-8ft

MEB-25A-
09212001-0ft

MEB-25B-
09212001 DUP-4ft

MEB-25B-
09212001-4ft

MEB-25C-
09212001-8ft

MEB-26A-
10042001-0ft

MEB-26B-
10042001-1ft

OR-1-S1-
02011983-

surface
9/24/2001 9/24/2001 9/24/2001 9/24/2001 9/20/2001 9/20/2001 9/21/2001 9/21/2001 9/21/2001 9/21/2001 10/4/2001 10/4/2001 2/1/1983

0.944 0.975 0.944 0.939 0.96 0.977 0.913 0.905 0.905 0.922 0.802 0.413 --

<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
3EBJ 2.8EBJ <2.1 <2.1 <1.9 <1.8 1.9EBJ <2.2 5.3EBJ 4.6EB 15 100 --
<26 <26 <26 <26 <24 <23 <27 <28 <27 <26 <36 <54 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<9.2 <6.9 <2.4 <4.8 <4.4 <2.8 2000EBJ <6.6 <10 99EBJ <47 200J --
<26 <26 <26 <26 <24 <23 <27 <28 <27 <26 <36 <54 --
<26 <26 <26 <26 <24 <23 <27 <28 <27 <26 <36 <54 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 3.2J --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 14J --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 1.1J <1.8 <2.2 <2.2 <2.2 <2.1 2.2J 6.2 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 3.4 21J --
94 98 94 94 96 98 91 91 91 92 81 44 --

<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<26 <26 <26 <26 <24 <23 <27 <28 <27 <26 <36 <54 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
<2.1 <2.1 <2.1 <2.1 <1.9 <1.8 <2.2 <2.2 <2.2 <2.1 <2.9 <4.3 --
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

OR-1-S2-
02011983-

30cm

OR-1-S3-
02011983-

60cm

OR-2-S1-
02011983-

surface

OR-2-S2-
02011983-

30cm

OR-2-S3-
02011983-

60cm

OR-3-S1-
02011983-

surface

OR-3-S2-
02011983-

30cm

OR-3-S3-
02011983-

60cm

OR-3-S4-
02011983-

90cm

OR-4-S1-
02011983-

surface

OR-4-S2-
02011983-

30cm

OR-4-S3-
02011983-

60cm

OR-4-S4-
02011983-

90cm
2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
1 1.1 <0.05 1 1.1 1.3 1 1.1 1.3 0.9 1 1.1 1

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

<0.2 <0.3 0.1 <0.2 0.6 0.5 0.6 <0.2 <0.2 0.2 0.4 0.4 <0.2
-- -- -- -- -- -- -- -- -- -- -- -- --

1.3 9.9 16 1.5 8.4 9.7 1.8 1 1.2 6.8 1.3 1.9 2.1
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
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Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

OR-1-S2-
02011983-

30cm

OR-1-S3-
02011983-

60cm

OR-2-S1-
02011983-

surface

OR-2-S2-
02011983-

30cm

OR-2-S3-
02011983-

60cm

OR-3-S1-
02011983-

surface

OR-3-S2-
02011983-

30cm

OR-3-S3-
02011983-

60cm

OR-3-S4-
02011983-

90cm

OR-4-S1-
02011983-

surface

OR-4-S2-
02011983-

30cm

OR-4-S3-
02011983-

60cm

OR-4-S4-
02011983-

90cm
2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983

-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

OR-5-S1-
02011983-

surface

OR-5-S2-
02011983-

30cm

OR-5-S3-
02011983-

60cm

OR-5-S4-
02011983-

90cm

OR-6-S1-
02011983-

surface

OR-6-S2-
02011983-

30cm

OR-6-S3-
02011983-

60cm

OR-7-S1-
02011983-

surface

OR-7-S2-
02011983-

30cm

OR-7-S3-
02011983-

60cm

OR-7-S4-
02011983-

90cm

OR-8-S1-
02011983-

surface

OR-8-S2-
02011983-

30cm
2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
0.4 0.5 <0.1 <0.1 1 1 0.8 0.6 0.6 0.6 0.2 <0.05 0.9

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

<0.2 <0.1 6.4 12 0.5 <0.2 <0.2 <0.1 0.2 1.2 11 <0.1 <0.2
-- -- -- -- -- -- -- -- -- -- -- -- --

2.2 0.4 100 450 37 6.9 3.2 1 2.6 43 111 1.8 1.4
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
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Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

OR-5-S1-
02011983-

surface

OR-5-S2-
02011983-

30cm

OR-5-S3-
02011983-

60cm

OR-5-S4-
02011983-

90cm

OR-6-S1-
02011983-

surface

OR-6-S2-
02011983-

30cm

OR-6-S3-
02011983-

60cm

OR-7-S1-
02011983-

surface

OR-7-S2-
02011983-

30cm

OR-7-S3-
02011983-

60cm

OR-7-S4-
02011983-

90cm

OR-8-S1-
02011983-

surface

OR-8-S2-
02011983-

30cm
2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983

-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
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Cationic Exchange Capacity (CEC)
Total Solids %

Aluminum µg/Kg
Antimony µg/Kg
Arsenic µg/Kg
Barium µg/Kg
Beryllium µg/Kg
Cadmium µg/Kg
Calcium µg/Kg
Chromium µg/Kg
Cobalt µg/Kg
Copper µg/Kg
Iron µg/Kg
Lead µg/Kg
Magnesium µg/Kg
Manganese µg/Kg
Mercury µg/Kg
Molybdenum µg/Kg
Nickel µg/Kg
Potassium µg/Kg
Selenium µg/Kg
Silver µg/Kg
Sodium µg/Kg
Thallium µg/Kg
Thorium µg/Kg
Titanium µg/Kg
Total Solids Metals %
Vanadium µg/Kg
Zinc µg/Kg
Zirconium µg/Kg

Am-241 pCi/g
Np-237 pCi/g
Pu-238 pCi/g
Pu-239 pCi/g

Technetium-99 pCi/g
Thorium-232 pCi/g

Total Uranium (mass) µg/Kg
U-232 Tracer Unspecified
U-234 pCi/g
U-235 pCi/g
U-236 pCi/g
U-238 pCi/g
Uranium µg/Kg
Uranium pCi/g

Method 
Group Parameter Units
_Miscellaneous

Metals

Radionuclides

Unknown

OR-8-S3-
02011983-

60cm

OR-9-S1-
02011983-

surface

OR-9-S2-
02011983-

30cm

OR-9-S3-
02011983-

60cm

OR-9-S4-
02011983-

90cm

OR-10-S1-
02011983-

surface

OR-10-S2-
02011983-

30cm

OR-10-S3-
02011983-

60cm

OR-10-S4-
02011983-

90cm

OR-11-S1-
02011983-

surface

OR-11-S2-
02011983-

30cm
2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
0.9 0.7 1 1 0.9 <0.15 <0.1 <0.1 1.1 2.8 0.2

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

<0.2 0.3 <0.2 <0.2 <0.2 8.9 0.3 <0.2 <0.2 10 <0.2
-- -- -- -- -- -- -- -- -- -- --

2.6 16 2 1.5 1.2 454 6 11 6.3 628 8.9
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
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Method 
Group Parameter Units

Total Solids %

1,1,1-Trichloroethane µg/Kg
1,1,2,2-Tetrachloroethane µg/Kg
1,1,2-Trichloroethane µg/Kg
1,1,2-trichlorofluoroethane µg/Kg
1,1-Dichloroethane µg/Kg
1,1-Dichloroethene µg/Kg
1,2,4-Trichlorobenzene µg/Kg
1,2-Dibromo-3-chloropropane µg/Kg
1,2-Dichlorobenzene µg/Kg
1,2-Dichloroethane µg/Kg
1,2-Dichloropropane µg/Kg
1,3-Dichlorobenzene µg/Kg
1,4-Dichlorobenzene µg/Kg
2-Butanone (MEK) µg/Kg
2-Chloroethyl vinyl ether µg/Kg
2-Hexanone µg/Kg
Acetone µg/Kg
Acrolein µg/Kg
Acrylonitrile µg/Kg
Benzene µg/Kg
Bromodichloromethane µg/Kg
Bromoform µg/Kg
Carbon disulfide µg/Kg
Carbon tetrachloride µg/Kg
Chlorobenzene µg/Kg
Chloroethane µg/Kg
Chloroform µg/Kg
Chloromethane µg/Kg
cis-1,2-Dichloroethene µg/Kg
cis-1,3-Dichloropropene µg/Kg
Cyclohexane µg/Kg
Dibromochloromethane µg/Kg
Dichloromethane (Methylene chloride) µg/Kg
Ethyl benzene µg/Kg
Ethylene dibromide µg/Kg
Freon-11 µg/Kg
Freon-12 µg/Kg
Isopropylbenzene µg/Kg
Methyl Acetate µg/Kg
Methyl Bromide µg/Kg
Methyl Isobutyl Ketone (MIBK) µg/Kg
Methyl tert-butyl ether (MTBE) µg/Kg
Methylcyclohexane µg/Kg
Styrene µg/Kg
Tetrachloroethene µg/Kg
Toluene µg/Kg
Total Solids VOC %
trans-1,2-Dichloroethene µg/Kg
trans-1,3-Dichloropropene µg/Kg
Trichloroethene µg/Kg
Vinyl acetate µg/Kg
Vinyl Chloride µg/Kg
Xylenes (unspecified) µg/Kg

Notes: < = less than laboratory reporting limit.
-- = not analyzed
J = Compound detected below method quantitation limit, estimated value 
B = Compound detected in Laboratory blank analysis.

Volatile Organic Compounds

OR-8-S3-
02011983-

60cm

OR-9-S1-
02011983-

surface

OR-9-S2-
02011983-

30cm

OR-9-S3-
02011983-

60cm

OR-9-S4-
02011983-

90cm

OR-10-S1-
02011983-

surface

OR-10-S2-
02011983-

30cm

OR-10-S3-
02011983-

60cm

OR-10-S4-
02011983-

90cm

OR-11-S1-
02011983-

surface

OR-11-S2-
02011983-

30cm
2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983 2/1/1983

-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --
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HB-100-S1-
08181998-0ft

HB-100-S2-
08181998-2ft

HB-100-S3-
08181998-4ft

HB-100-S4-
08181998-6ft

HB-100-S5-
08181998-8ft

HB-101-S1-
08181998-0ft

HB-101-S2-
08181998-2ft

HB-101-S3-
08181998-4ft

HB-101-S4-
08181998-6ft

HB-101-S5-
08181998-8ft

HB-102-S1-
08181998-0ft

8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/18/1998

Uranium mg/Kg 296 280 272 324 294 580 508 194 3400 1630 230
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated value provided.
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides
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Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-102-S2-
08181998-2ft

HB-102-S3-
08181998-4ft

HB-102-S4-
08181998-6ft

HB-102-S5-
08181998-8ft

HB-103-S1-
08181998-0ft

HB-103-S2-
08181998-2ft

HB-103-S3-
08181998-4ft

HB-103-S4-
08181998-6ft

HB-103-S5-
08181998-8ft

HB-104-S1-
08181998-0ft

HB-104-S2-
08181998-2ft

8/18/1998 8/18/1998 8/18/1998 8/18/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998

284 248 216 690 22.1 19 4.9 11.8 11.6 970 314
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Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-104-S3-
08181998-4ft

HB-104-S4-
08181998-6ft

HB-104-S5-
08181998-8ft

HB-105-S1-
08181998-0ft

HB-105-S2-
08181998-2ft

HB-105-S3-
08181998-4ft

HB-105-S4-
08181998-6ft

HB-105-S5-
08181998-8ft

HB-302-S1-
11111998-0ft

HB-302-S2-
11111998-5ft

HB-303-S1-
11111998-0ft

8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 8/19/1998 11/11/1998 11/11/1998 11/11/1998

310 424 107 126 175 202 90.3 38.4 6.49 6.82 7.63
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Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-303-S2-
11111998-5ft

HB-304-S1-
11111998-0ft

HB-305-S1-
11111998-0ft

HB-305-S2-
11111998-5ft

HB-306-S1-
08181998-0ft

HB-306-S2-
08181998-2ft

HB-307-S2-
08181998-2ft

HB-307-S3-
08181998-4ft

HB-307-S4-
08181998-6ft

HB-308-S2-
08181998-2ft

HB-308-S3-
08181998-4ft

11/11/1998 11/11/1998 11/11/1998 11/11/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998

1.61 43.7 137 157 7.55 6.21 1250 302 760 1180 2740



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 5 of 17
10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-308-S4-
08181998-6ft

HB-405-S-1-
12061999-0ft

HB-405-S-2-
12061999-5ft

HB-406-S-1-
12061999-0ft

HB-406-S-2-
12061999-5ft

HB-407-S-1-
12071999-0ft

HB-407-S-2-
12071999-5ft

HB-408-S-1-
12071999-0ft

HB-408-S-2-
12071999-5ft

HB-409-S-1-
12071999-0ft

HB-409-S-2-
12071999-5ft

11/10/1998 12/6/1999 12/6/1999 12/6/1999 12/6/1999 12/7/1999 12/7/1999 12/7/1999 12/7/1999 12/7/1999 12/7/1999

1150 289 166 480 148 400 626 240 611 210 121



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 6 of 17
10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-410-S-1-
12281999-0ft

HB-410-S-2-
12281999-5ft

HB-411-S-1-
12281999-0ft

HB-411-S-2-
12281999-5ft

HB-412-S-1-
12081999-0ft

HB-412-S-2-
12081999-5ft

HB-413-S-1-
12081999-0ft

HB-413-S-2-
12081999-5ft

HB-414-S-1-
12081999-0ft

HB-414-S-2-
12081999-5ft

HB-415-S-1-
12281999-0ft

12/28/1999 12/28/1999 12/28/1999 12/28/1999 12/8/1999 12/8/1999 12/8/1999 12/8/1999 12/8/1999 12/8/1999 12/28/1999

272 413 307 192 275 298 132 27 27 29 26



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 7 of 17
10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-415-S-2-
12281999-5ft

HB-416-S-1-
12281999-0ft

HB-416-S-2-
12281999-5ft

HB-417-S-1-
12091999-0ft

HB-417-S-2-
12091999-5ft

HB-418-S-1-
12091999-0ft

HB-418-S-2-
12091999-5ft

HB-419-S-1-
12091999-0ft

HB-419-S-2-
12091999-5ft

HB-420-S-1-
12091999-0ft

HB-420-S-2-
12091999-5ft

12/28/1999 12/28/1999 12/28/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999 12/9/1999

62 61 17 54 24 28 42 638 430 231 144



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 8 of 17
10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-421-S-1-
12301999-0ft

HB-421-S-2-
12301999-5ft

HB-422-S-1-
12301999-0ft

HB-422-S-2-
12301999-5ft

HB-423-S-1-
12301999-0ft

HB-423-S-2-
12301999-5ft

HB-424-S-1-
12101999-0ft

HB-424-S-2-
12101999-5ft

HB-425-S-1-
12101999-0ft

HB-425-S-2-
12101999-5ft

HB-426-S-1-
12131999-0ft

12/30/1999 12/30/1999 12/30/1999 12/30/1999 12/30/1999 12/30/1999 12/10/1999 12/10/1999 12/10/1999 12/10/1999 12/13/1999

164 117 185 23 281 40 272 71 299 362 145



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 9 of 17
10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-426-S-2-
12131999-5ft

HB-427-S-1-
12131999-0ft

HB-427-S-2-
12131999-5ft

HB-428-S-1-
12131999-0ft

HB-428-S-2-
12131999-5ft

HB-429-S-1-
12131999-0ft

HB-429-S-2-
12131999-5ft

HB-430-S-1-
12301999-0ft

HB-430-S-2-
12301999-5ft

HB-431-S-1-
12301999-0ft

HB-431-S-2-
12301999-5ft

12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/13/1999 12/30/1999 12/30/1999 12/30/1999 12/30/1999

122 284 189 102 378 488 267 264 471 149 245



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 10 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-432-S-1-
01042000-0ft

HB-432-S-2-
01042000-5ft

HB-433-S-1-
01042000-0ft

HB-433-S-2-
01042000-5ft

HB-434-S-1-
12141999-0ft

HB-434-S-2-
12141999-5ft

HB-435-S-1-
12141999-0ft

HB-435-S-2-
12141999-5ft

HB-436-S-1-
12141999-0ft

HB-436-S-2-
12141999-5ft

HB-437-S-1-
12201999-0ft

1/4/2000 1/4/2000 1/4/2000 1/4/2000 12/14/1999 12/14/1999 12/14/1999 12/14/1999 12/14/1999 12/14/1999 12/20/1999

174 320 276 249 93 249 203 814 1502 1737 250



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 11 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-437-S-2-
12201999-5ft

HB-438-S-1-
12201999-0ft

HB-438-S-2-
12201999-5ft

HB-439-S-10-
12211999-2ft

HB-439-S-11-
12211999-5ft

HB-439-S-1-
12211999-0ft

HB-439-S-12-
12211999-7ft

HB-440-S-10-
12221999-2ft

HB-440-S-11-
12221999-4ft

HB-440-S-1-
12221999-0ft

HB-440-S-12-
12221999-6ft

12/20/1999 12/20/1999 12/20/1999 12/21/1999 12/21/1999 12/21/1999 12/21/1999 12/22/1999 12/22/1999 12/22/1999 12/22/1999

1188 104 67 400 206 208 124 531 509 26 512



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 12 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-441-S-10-
12271999-2ft

HB-441-S-11-
12271999-4ft

HB-441-S-1-
12271999-0ft

HB-441-S-12-
12271999-6ft

HB-441-S-13-
12271999-8ft

HB-442-S-10-
12291999-0ft

HB-442-S-1-
12291999-0ft

HB-442-S-12-
12291999-4ft

HB-442-S-13-
12291999-6ft

HB-442-S-14-
12291999-8ft

HB-443-S-11-
12291999-4ft

12/27/1999 12/27/1999 12/27/1999 12/27/1999 12/27/1999 12/29/1999 12/29/1999 12/29/1999 12/29/1999 12/29/1999 12/29/1999

315 358 151 218 347 303 248 238 260 88 145



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 13 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-443-S-1-
12291999-0ft

HB-443-S-12-
12291999-6ft

HB-443-S-13-
12291999-8ft

HB-500-22-
S1-St-

02282000-0ft

HB-500-45-
S1-St-

02282000-0ft

HB-500-45-
S2-St-

02282000-5ft

HB-501-22-S-
1-St-

02292000-0ft

HB-501-22-S-
2-St-

02292000-5ft

HB-501-45-S-
1-St-

02292000-0ft

HB-502-45B-
1B-St-

02292000-5ft

HB-502-45-
S1A-St-

02292000-5ft
12/29/1999 12/29/1999 12/29/1999 2/28/2000 2/28/2000 2/28/2000 2/29/2000 2/29/2000 2/29/2000 2/29/2000 2/29/2000

237 68 43 151 246 738 770 1386 149 553 278



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 14 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-502-45-
S1-St-

02292000-0ft

HB-502-22-
S1-St-

03012000-0ft

HB-503-22-
S1-St-

03022000-0ft

HB-503-22-
S2-St-

03022000-5ft

HB-503-45-
S1-St-

03022000-0ft

HB-503-45-
S2A-St-

03022000-5ft

HB-504-22-S-
1-St-

03032000-0ft

HB-504-22-S-
2-St-

03032000-5ft

HB-504-45-S-
1-St-

03032000-0ft

HB-504-45-S-
2-St-

03032000-5ft

HB-505-22-
S1-St-

03062000-0ft
2/29/2000 3/1/2000 3/2/2000 3/2/2000 3/2/2000 3/2/2000 3/3/2000 3/3/2000 3/3/2000 3/3/2000 3/6/2000

254 91 297 140 258 24 317 201 341 281 248



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 15 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-505-22-
S2-St-

03062000-5ft

HB-505-45-
S1-St-

03062000-0ft

HB-505-45-
S2-St-

03062000-5ft

HB-506-45-
S1-St-

03062000-0ft

HB-506-45-
S2-St-

03062000-5ft

HB-506-22-
S1-St-

03072000-5ft

HB-506-22-S-
5-St-

03072000-0ft

HB-507-22-S-
1-St-

03072000-0ft

HB-507-22-S-
2-St-

03072000-5ft

HB-507-45-S-
1-St-

03072000-0ft

HB-507-45-S-
2-St-

03072000-5ft
3/6/2000 3/6/2000 3/6/2000 3/6/2000 3/6/2000 3/7/2000 3/7/2000 3/7/2000 3/7/2000 3/7/2000 3/7/2000

123 303 233 227 150 137 124 514 354 161 365



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 16 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-620-S-1-
05242000-

0_5ft
HB-620-S-2-
05242000-5ft

HB-621-S-1-
05252000-0ft

HB-621-S-2-
05252000-2ft

HB-621-S-3-
05252000-4ft

HB-621-S-4-
05252000-6ft

HB-621-S-5-
05252000-8ft

HB-622-S-1-
05252000-0ft

HB-622-S-2-
05252000-2ft

HB-622-S-3-
05252000-4ft

HB-622-S-4-
05252000-6ft

5/24/2000 5/24/2000 5/25/2000 5/25/2000 5/25/2000 5/25/2000 5/25/2000 5/25/2000 5/25/2000 5/25/2000 5/25/2000

7 35 252 179 127 92 137 149 180 191 143



Geosyntec Consultants

NMI Data Pulled 4-20-2011 (2).xlsx
Page 17 of 17

10/26/2012

Uranium mg/Kg
Notes: < = less than laboratory reporting limit.

-- = not analyzed
J = Compound detected below method quantitation limit, estimated valu  
B = Compound detected in Laboratory blank analysis.

Method 
Group Parameter Units
Radionuclides

HB-622-S-5-
05252000-8ft

HB-623-S-1-
05302000-0ft

HB-623-S-2-
05302000-2ft

HB-623-S-3-
05302000-4ft

HB-623-S-4-
05302000-6ft

HB-623-S-5-
05302000-8ft

HB-624-S-1-
05312000-0ft

HB-624-S-2-
05312000-2ft

HB-624-S-3-
05312000-4ft

HB-624-S-4-
05312000-6ft

HB-624-S-5-
05312000-8ft

5/25/2000 5/30/2000 5/30/2000 5/30/2000 5/30/2000 5/30/2000 5/31/2000 5/31/2000 5/31/2000 5/31/2000 5/31/2000

152 28 30 39 28 47 48 24 17 24 266
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Table 2-1
Data Summary and Selection of Chemicals of Potential Concern - Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix C\
SO-COPC-revisedRSLs-d1rve.xlsx, Surface Soil Page 1 of 3

CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
75-35-4 1,1-Dichloroethene 0.00058 J 0.0006 J MG/KG SSRI07015000 2 / 121 0.000634 - 0.00244 0.0006 24 n No BSL
78-93-3 2-Butanone 0.0055 J 0.048 J MG/KG SSRI04012000 6 / 121 0.00317 - 0.015 0.048 2800 n No BSL
108-10-1 4-Methyl-2-pentanone 0.0068 0.0068 MG/KG TPRI01001010 1 / 121 0.00317 - 0.0122 0.0068 530 n No BSL
67-64-1 Acetone 0.0029 J 1.44 J MG/KG SSRI04012000 30 / 121 0.00317 - 0.138 1.44 6100 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.00057 J 0.00057 J MG/KG SBRI03023000 1 / 121 0.000634 - 0.00244 0.00057 16 n No BSL
100-41-4 Ethyl benzene 0.0015 0.0015 MG/KG SBRI03023000 1 / 121 0.000634 - 0.00244 0.0015 5.4 c No BSL
75-09-2 Methylene chloride 0.036 0.036 MG/KG SBRI03007000 1 / 121 0.00317 - 0.0122 0.036 36 nc No BSL
127-18-4 Tetrachloroethene 0.00026 J 0.0265 J MG/KG SBRI03008000 22 / 121 0.000634 - 0.00244 0.0265 8.6 nc No BSL
79-01-6 Trichloroethene 0.00028 J 0.0583 J MG/KG SBRI03016000 15 / 121 0.000634 - 0.00244 0.0583 0.91 c No BSL

Semivolatile Organics
121-14-2 2,4-Dinitrotoluene 0.666 0.666 MG/KG TPRI08008000 1 / 144 0.339 - 5.15 0.666 1.6 c* No BSL
91-58-7 2-Chloronaphthalene 0.0171 J 0.0171 J MG/KG SSRI08001000 1 / 144 0.0339 - 0.515 0.0171 630 ns No BSL
95-57-8 2-Chlorophenol 0.02 J 0.02 J MG/KG TPRI03015000 1 / 144 0.339 - 5.15 0.02 39 n No BSL
91-57-6 2-Methylnaphthalene 0.0113 J 0.148 MG/KG SSRI09027000 9 / 144 0.0339 - 0.515 0.148 31 n No BSL
95-48-7 2-Methylphenol 0.0436 J 0.0436 J MG/KG SSRI04012000DUP 1 / 144 0.339 - 5.15 0.0436 310 n No BSL
83-32-9 Acenaphthene 0.0096 J 0.382 MG/KG SSRI09024000 29 / 156 0.0339 - 0.515 0.382 340 n No BSL
208-96-8 Acenaphthylene 0.0129 J 0.634 MG/KG SSRI09024000 10 / 156 0.0339 - 0.515 0.634 170 n No BSL
120-12-7 Anthracene 0.0081 J 1.51 MG/KG SSRI09024000 38 / 156 0.0339 - 0.515 1.51 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.0204 J 4.12 MG/KG SSRI09024000 40 / 156 0.0341 - 0.515 4.12 0.033 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.0107 J 4.41 J MG/KG SSRI09024000 86 / 156 0.0341 - 0.515 4.41 0.22 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.013 J 6.82 MG/KG SSRI09024000 93 / 156 0.0341 - 0.515 6.82 0.066 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0125 J 1.18 MG/KG SBMWS05000 49 / 149 0.0339 - 0.515 1.18 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.0158 J 1.15 MG/KG SSRI09025000 46 / 156 0.0341 - 0.515 1.15 1.5 c No BSL
65-85-0 Benzoic Acid 0.0513 J 0.87 J MG/KG SSRI04019000DUP 32 / 144 0.678 - 10.3 0.87 0.298 24000 nm No BSL
111-44-4 Bis(2-Chloroethyl)ether 0.331 J 3.5 MG/KG SSRI08003000 6 / 144 0.339 - 5.15 3.5 3.4 0.21 c No FOD
117-81-7 Bis(2-Ethylhexyl)phthalate 0.0346 J 15.1 MG/KG SSRI09010000 76 / 144 0.0638 - 3.76 15.1 35 c* No BSL
85-68-7 Butylbenzylphthalate 0.0335 J 0.463 J MG/KG SSRI09011000 6 / 144 0.339 - 5.15 0.463 260 c* No BSL
86-74-8 Carbazole 0.0186 J 0.3 J MG/KG SBRI11004000 18 / 135 0.0343 - 5.15 0.3 Yes NSL
218-01-9 Chrysene 0.0118 J 4.63 MG/KG SSRI09024000 99 / 156 0.0341 - 0.515 4.63 0.0586 15 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.181 0.181 MG/KG SBRI11006000 1 / 156 0.0339 - 0.515 0.181 0.015 c No FOD
132-64-9 Dibenzofuran 0.0192 J 0.244 J MG/KG SSRI09024000 13 / 144 0.339 - 5.15 0.244 7.8 n No BSL
84-74-2 Di-n-butylphthalate 0.0312 J 0.0865 J MG/KG SSRI09012000 11 / 144 0.339 - 5.15 0.0865 610 n No BSL
206-44-0 Fluoranthene 0.016 J 7.31 MG/KG SSRI09024000 121 / 156 0.0343 - 0.423 7.31 0.0656 230 n No BSL
86-73-7 Fluorene 0.0042 J 0.55 MG/KG SSRI09024000 44 / 156 0.0341 - 0.515 0.55 230 n No BSL
77-47-4 Hexachlorocyclopentadiene 0.301 J 0.301 J MG/KG SSRI08001000 1 / 141 0.339 - 5.15 0.301 37 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.023 J 2.19 J MG/KG SSRI09024000 48 / 156 0.0339 - 0.515 2.19 0.15 c Yes ASL
91-20-3 Naphthalene 0.0111 J 0.104 MG/KG SBRI11006000 8 / 156 0.0339 - 0.515 0.104 3.6 c* No BSL
621-64-7 N-Nitrosodi-n-propylamine 0.222 J 0.222 J MG/KG TPRI08008000 1 / 144 0.339 - 5.15 0.222 0.069 c No FOD
85-01-8 Phenanthrene 0.0119 J 5.21 MG/KG SSRI09024000 106 / 156 0.0343 - 0.515 5.21 0.0832 170 n No BSL
108-95-2 Phenol 0.0841 J 0.0988 J MG/KG SBRI03015000 2 / 144 0.339 - 5.15 0.0988 1800 n No BSL
129-00-0 Pyrene 0.0132 J 8.74 MG/KG SSRI09024000 121 / 156 0.0343 - 0.412 8.74 0.161 170 n No BSL

PAHs
83-32-9 Acenaphthene 0.0875 2.37 J MG/KG SBRI03016000 2 / 133 0.017 - 1.11 2.37 340 n No BSL
208-96-8 Acenaphthylene 0.00343 J 0.382 MG/KG SSRI07016000 5 / 133 0.017 - 1.11 0.382 170 n No BSL
120-12-7 Anthracene 0.0107 J 5.18 J MG/KG SBRI03016000 25 / 133 0.0172 - 1.11 5.18 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.00875 7.6 J MG/KG SBRI03016000 66 / 133 0.00172 - 0.019 7.6 0.033 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.00179 J 5.57 J MG/KG SBRI03016000 85 / 133 0.00172 - 0.0766 5.57 0.22 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.00702 J 5.55 J MG/KG SBRI03016000 65 / 132 0.00172 - 0.211 5.55 0.066 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.00444 2.77 J MG/KG SBRI03016000 39 / 132 0.00172 - 0.288 2.77 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.00361 J 2.31 MG/KG SSRI09025000 32 / 132 0.000862 - 0.772 2.31 1.5 c Yes ASL



Table 2-1
Data Summary and Selection of Chemicals of Potential Concern - Surface Soil (0-1 ft bgs)

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix C\ SO-COPC-
revisedRSLs-d1rve.xlsx, Surface Soil Page 2 of 3

CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

218-01-9 Chrysene 0.00313 J 4.7 J MG/KG SBRI03016000 80 / 133 0.00172 - 0.0256 4.7 0.0586 15 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.0597 J 0.358 MG/KG SBRI03016000 2 / 133 0.0017 - 0.111 0.358 0.015 c No FOD
206-44-0 Fluoranthene 0.00221 14.9 J MG/KG SBRI03016000 111 / 133 0.00172 - 0.0148 14.9 0.0656 230 n No BSL
86-73-7 Fluorene 0.0109 J 2.83 J MG/KG SBRI03016000 15 / 133 0.0172 - 1.11 2.83 230 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0102 0.0692 MG/KG SSRI08002000 2 / 132 0.0017 - 0.142 0.0692 0.15 c No BSL
91-20-3 Naphthalene 2.85 J 2.85 J MG/KG SBRI03016000 1 / 133 0.017 - 1.11 2.85 3.6 c* No BSL
85-01-8 Phenanthrene 0.00216 J 16.2 J MG/KG SBRI03016000 99 / 133 0.0172 - 0.19 16.2 0.0832 170 n No BSL
129-00-0 Pyrene 0.00162 J 12.3 J MG/KG SBRI03016000 114 / 133 0.00172 - 0.0138 12.3 0.161 170 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.0012 J 23.5 MG/KG TPRI08002000 112 / 148 0.0034 - 3.92 23.5 0.11 n[a] Yes ASL
11096-82-5 Aroclor-1260 0.0021 J 38.1 MG/KG SSRI04028000 107 / 148 0.00341 - 0.701 38.1 0.11 n[a] Yes ASL

Inorganics
7429-90-5 Aluminum 2330 20700 J MG/KG SSRI14005000 258 / 259 4.1 - 4.1 20700 16500 7700 n Yes ASL
7440-36-0 Antimony 0.06 J 7.8 MG/KG SSRI09016000 22 / 259 0.0215 - 0.93 7.8 3.1 n Yes ASL
7440-38-2 Arsenic 0.53 46.8 MG/KG SSRI14008000 249 / 259 0.213 - 6.2 46.8 13.7 0.39 c* Yes ASL
7440-39-3 Barium 1.8 163 MG/KG SBRI03011000 232 / 259 0.021 - 37.3 163 26.3 1500 n No BSL
7440-41-7 Beryllium 0.079 16.9 MG/KG SBRI03008000 258 / 259 0.00426 - 0.00426 16.9 0.46 16 n Yes ASL
7440-43-9 Cadmium 0.039 2.9 MG/KG SSRI09011000 196 / 259 0.00213 - 0.19 2.9 0.13 7 n No BSL
7440-70-2 Calcium 35 13100 MG/KG SBRI11007000 251 / 259 7 - 975 13100 No E
7440-47-3 Chromium 2.6 120 MG/KG SSRI09016000 258 / 259 0.5 - 0.5 120 21.9 0.29 c Yes ASL
7440-48-4 Cobalt 0.39 16.2 MG/KG SBRI01017000 258 / 259 0.00213 - 0.00213 16.2 4.3 2.3 n Yes ASL
7440-50-8 Copper 3.4 1090 MG/KG SSRI04005000 124 / 258 0.019 - 77.3 1090 310 n Yes ASL
7439-89-6 Iron 176 69900 MG/KG SSRI14073000 258 / 259 9.2 - 9.2 69900 15485 5500 n Yes ASL
7439-92-1 Lead 2.5 612 MG/KG SSRI09016000 257 / 259 0.01 - 0.023 612 47.7 400 n Yes ASL
7439-95-4 Magnesium 36.6 9660 MG/KG SBRI01010000 258 / 259 1.7 - 1.7 9660 4220 No E
7439-96-5 Manganese 5.6 J 2170 J MG/KG SSRI14082000 258 / 259 0.056 - 0.056 2170 241 180 n Yes ASL
7439-97-6 Mercury 0.0021 1.2 MG/KG SBRI03006000 215 / 259 0.00179 - 0.15 1.2 0.071 2.3 n No BSL
7439-98-7 Molybdenum 0.2 J 20.3 MG/KG SBRI03013000 248 / 259 0.0426 - 0.53 20.3 1.22 39 n No BSL
7440-02-0 Nickel 1.8 41.5 MG/KG SBRI01010000 258 / 259 0.019 - 0.019 41.5 13.3 150 n No BSL
7440-09-7 Potassium 49.8 6650 MG/KG TPRI08005000 255 / 259 4.48 - 9200 6650 No E
7782-49-2 Selenium 0.25 2.6 MG/KG SBMWS05000 57 / 259 0.141 - 2.2 2.6 39 n No BSL
7440-22-4 Silver 0.014 0.45 MG/KG SBRI02005000 177 / 259 0.000853 - 0.73 0.45 0.09 39 n No BSL
7440-23-5 Sodium 30.7 342 MG/KG SBRI01017000 130 / 259 1.3 - 147 342 No E
7440-28-0 Thallium 0.05 0.43 MG/KG SBRI01010000 74 / 260 0.012 - 0.26 0.43 0.078 Yes ASL
7440-29-1 Thorium 0.1 12.2 MG/KG SSRI14047000 257 / 259 0.0213 - 0.0259 12.2 7.35 0.43 c Yes ASL
7440-32-6 Titanium 22.9 1390 MG/KG TPRI08005000 258 / 259 0.47 - 0.47 1390 661 Yes NSL
7440-33-7 Tungsten 0.14 J 17.9 MG/KG SBRI03013000 105 / 259 0.05 - 2.3 17.9 Yes NSL
7440-61-1 Uranium 0.42 5070 MG/KG SSRI15028000 268 / 269 0.00639 - 0.00639 5070 1.3 2.1 c Yes ASL
7440-62-2 Vanadium 3 52.9 J MG/KG SBRI01017000 256 / 259 0.56 - 15.4 52.9 26.1 39 n Yes ASL
7440-66-6 Zinc 3.9 1930 MG/KG SSRI15028000 135 / 259 0.18 - 352 1930 2300 n No BSL
7440-67-7 Zirconium 0.29 47.8 J MG/KG SBRI03008000 142 / 259 0.066 - 17.6 47.8 Yes NSL
14797-55-8 Nitrate as N 0.977 J 5.53 MG/KG SBRI01008000 7 / 14 0.336 - 1.06 5.53 13000 nm No BSL

EPH
HLA0108 C11-C22 Aromatics 4.06 J 175 MG/KG SSRI04010000 39 / 111 11.9 - 83.4 175 84 Yes ASL
HLA0109 C19-C36 Aliphatics 3.85 J 55.2 J MG/KG SSRI08001000 40 / 111 8.14 - 23.3 55.2 12221 No BSL
HLA0113 C9-C18 Aliphatics 2.24 J 7.7 MG/KG SSRI04012000 23 / 111 6.1 - 35 7.7 176 No BSL
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Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background value is the upper limit concentration for the Stowe Town Forest dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for Chromium (VI)  used for Chromium.
RSL for mercury, inorganic salts used for mercury.
RSL for thallium, soluble salts used for thallium.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for soil.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
FOD - Analyte detected in less than 5% of the samples.
E - Compound is an essential nutrient.

Abbreviations Used:
COPC - Chemical of potential concern.
MG/KG - milligrams per kilogram.

Data Qualifiers:
J - Value is estimated. 
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Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.00051 J 0.0038 MG/KG SBRI07009004 4 / 177 0.000633 - 0.00249 0.0038 870 ns No BSL
79-34-5 1,1,2,2-Tetrachloroethane 0.0012 J 0.0012 J MG/KG TSRI02S03002 1 / 177 0.000633 - 0.00249 0.0012 0.56 c No BSL
75-35-4 1,1-Dichloroethene 0.00054 J 0.0044 MG/KG SBRI11025008 10 / 177 0.000633 - 0.00249 0.0044 24 n No BSL
95-63-6 1,2,4-Trimethylbenzene 0.00071 J 0.00071 J MG/KG SBRI05004005 1 / 177 0.000633 - 0.00249 0.00071 6.2 n No BSL
95-50-1 1,2-Dichlorobenzene 0.00051 J 0.00051 J MG/KG TSRI02S03002 1 / 177 0.000633 - 0.00249 0.00051 190 n No BSL
108-67-8 1,3,5-Trimethylbenzene 0.00042 J 0.00042 J MG/KG SBRI05004005 1 / 177 0.000633 - 0.00249 0.00042 78 n No BSL
106-46-7 1,4-Dichlorobenzene 0.00043 J 0.0013 J MG/KG SBRI05004005 3 / 177 0.000633 - 0.00249 0.0013 2.4 c No BSL
78-93-3 2-Butanone 0.004 J 0.012 MG/KG SBRI03023008 9 / 177 0.00316 - 0.0165 0.012 2800 n No BSL
67-64-1 Acetone 0.004 J 0.338 MG/KG SSRI04012001 28 / 177 0.00316 - 0.0882 0.338 6100 n No BSL
71-43-2 Benzene 0.00058 J 0.00058 J MG/KG SBRI03010008R 1 / 177 0.000633 - 0.00249 0.00058 1.1 c* No BSL
75-15-0 Carbon disulfide 0.0019 J 0.0019 J MG/KG SBRI03010004 1 / 177 0.00316 - 0.0124 0.0019 82 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.0021 0.0141 MG/KG SBRI03010008R 2 / 177 0.000633 - 0.00249 0.0141 16 n No BSL
100-41-4 Ethyl benzene 0.00034 J 0.0031 MG/KG SBRI03023008 2 / 177 0.000633 - 0.00249 0.0031 5.4 c No BSL
75-09-2 Methylene chloride 0.0026 J 0.0174 J MG/KG SBRI03007004 2 / 177 0.00316 - 0.0124 0.0174 36 nc No BSL
127-18-4 Tetrachloroethene 0.00023 J 3.57 J MG/KG TSRI02S03002 30 / 177 0.000633 - 0.00249 3.57 8.6 nc No BSL
108-88-3 Toluene 0.00034 J 0.0032 MG/KG SBRI03010008R 7 / 177 0.000633 - 0.00249 0.0032 500 ns No BSL
156-60-5 trans-1,2-Dichloroethene 0.0024 0.0024 MG/KG SBRI03010008R 1 / 177 0.000633 - 0.00249 0.0024 15 n No BSL
79-01-6 Trichloroethene 0.0003 J 2.82 J MG/KG TSRI02S03002 16 / 177 0.000633 - 0.00249 2.82 0.91 c Yes ASL
75-69-4 Trichlorofluoromethane 0.001 J 0.001 J MG/KG SSRI07005001 1 / 177 0.000633 - 0.00249 0.001 79 n No BSL
75-01-4 Vinyl chloride 0.0024 0.0024 MG/KG SBRI03010008R 1 / 177 0.000633 - 0.00249 0.0024 0.06 c No BSL

Semivolatile Organics
120-82-1 1,2,4-Trichlorobenzene 0.0199 J 0.022 J MG/KG SBRI05004005 2 / 182 0.335 - 3.83 0.022 22 C No BSL
95-95-4 2,4,5-Trichlorophenol 0.0338 J 0.0338 J MG/KG SBRI05004005 1 / 182 0.335 - 3.83 0.0338 610 n No BSL
88-06-2 2,4,6-Trichlorophenol 0.034 J 0.034 J MG/KG SBRI05004005 1 / 182 0.335 - 3.83 0.034 6.1 n[a] No BSL
120-83-2 2,4-Dichlorophenol 0.0381 J 0.0381 J MG/KG SBRI05004005 1 / 182 0.335 - 3.83 0.0381 18 n No BSL
91-58-7 2-Chloronaphthalene 0.0188 J 0.0188 J MG/KG SBRI05004005 1 / 186 0.0335 - 0.383 0.0188 630 ns No BSL
91-57-6 2-Methylnaphthalene 0.0143 J 0.034 J MG/KG SBRI11027008 3 / 186 0.0335 - 0.383 0.034 31 n No BSL
83-32-9 Acenaphthene 0.0086 J 0.268 MG/KG SBRI11018002 23 / 216 0.0335 - 0.383 0.268 340 n No BSL

208-96-8 Acenaphthylene 0.0784 0.153 MG/KG
SSRI07008001
SSRI07011001 5 / 216 0.0335 - 0.383 0.153 170 n No BSL

120-12-7 Anthracene 0.0134 J 0.39 MG/KG SBRI11018002 23 / 216 0.0335 - 0.383 0.39 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.021 J 1.3 MG/KG SBRI11007004 20 / 216 0.0335 - 0.383 1.3 0.033 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.0185 J 1.7 MG/KG SBRI11007004 50 / 216 0.0335 - 0.383 1.7 0.22 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.0205 J 3.33 MG/KG SBRI11007004 50 / 216 0.0335 - 0.383 3.33 0.066 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0191 J 1.2 MG/KG SBRI11018002 31 / 205 0.0335 - 0.383 1.2 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.0135 J 0.819 MG/KG SBRI11018002 29 / 216 0.0335 - 0.383 0.819 1.5 c No BSL
65-85-0 Benzoic Acid 0.0395 J 1.02 MG/KG SBRI03013004 17 / 182 0.671 - 7.67 1.02 0.298 24000 nm No BSL
111-44-4 Bis(2-Chloroethyl)ether 0.384 J 0.73 MG/KG SSRI07005001 5 / 182 0.335 - 3.83 0.73 3.4 0.21 c No FOD
108-60-1 Bis(2-Chloroisopropyl)ether 0.0241 J 0.0241 J MG/KG SBRI05004005 1 / 182 0.335 - 3.83 0.0241 4.6 c No BSL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.0326 J 2.23 J MG/KG SSRI04015001 71 / 182 0.0487 - 1.92 2.23 35 c* No BSL
85-68-7 Butylbenzylphthalate 0.0404 J 0.209 J MG/KG SSRI09014001 3 / 182 0.335 - 3.83 0.209 260 c* No BSL
86-74-8 Carbazole 0.0176 J 0.26 J MG/KG SBRI11007004 13 / 174 0.0344 - 3.83 0.26 Yes NSL
218-01-9 Chrysene 0.0136 J 1.62 MG/KG SBRI11007004 57 / 216 0.0335 - 0.383 1.62 0.0586 15 c No BSL
132-64-9 Dibenzofuran 0.02 J 0.0947 J MG/KG SBRI11018002 4 / 182 0.335 - 3.83 0.0947 7.8 n No BSL
84-66-2 Diethylphthalate 0.0233 J 0.101 J MG/KG SBRI11023008 3 / 182 0.335 - 3.83 0.101 4900 n No BSL
131-11-3 Dimethylphthalate 0.0202 J 0.0458 J MG/KG SSRI07008001 2 / 182 0.335 - 3.83 0.0458 No FOD
84-74-2 Di-n-butylphthalate 0.0255 J 0.139 J MG/KG SSRI04015001 11 / 182 0.335 - 3.83 0.139 610 n No BSL
117-84-0 Di-n-octylphthalate 0.145 J 0.16 J MG/KG SBRI11025002 3 / 182 0.335 - 3.83 0.16 No FOD
206-44-0 Fluoranthene 0.0134 J 2.67 MG/KG SBRI11007004 74 / 216 0.0335 - 0.383 2.67 0.0656 230 n No BSL
86-73-7 Fluorene 0.0051 J 0.221 MG/KG SBRI11018002 30 / 216 0.0335 - 0.383 0.221 230 n No BSL
87-68-3 Hexachlorobutadiene 0.0166 J 0.0166 J MG/KG SBRI05004005 1 / 182 0.335 - 3.83 0.0166 6.1 n[a] No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0225 J 1.1 MG/KG SBRI11018002 38 / 216 0.0335 - 0.383 1.1 0.15 c Yes ASL
91-20-3 Naphthalene 0.0148 J 0.0425 MG/KG TPRI08007001 5 / 216 0.0335 - 0.383 0.0425 3.6 c* No BSL
621-64-7 N-Nitrosodi-n-propylamine 0.256 J 0.256 J MG/KG SSRI04001001 1 / 182 0.335 - 3.83 0.256 0.069 c No FOD
85-01-8 Phenanthrene 0.0202 J 1.78 MG/KG SBRI11007004 56 / 216 0.0335 - 0.383 1.78 0.0832 170 n No BSL
108-95-2 Phenol 0.137 J 0.137 J MG/KG SBRI03013004 1 / 182 0.335 - 3.83 0.137 1800 n No BSL
129-00-0 Pyrene 0.0121 J 2.83 MG/KG SBRI11007004 74 / 216 0.0335 - 0.383 2.83 0.161 170 n No BSL
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PAHs
83-32-9 Acenaphthene 0.0172 J 0.0172 J MG/KG SBRI07002004 1 / 153 0.0168 - 1.44 0.0172 340 n No BSL
208-96-8 Acenaphthylene 0.0307 J 0.0902 NJ MG/KG SBRI12002006 2 / 153 0.0168 - 1.44 0.0902 170 n No BSL
120-12-7 Anthracene 0.0057 J 0.66 J MG/KG SSRI09023001 27 / 153 0.0168 - 0.992 0.66 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.0106 J 3.61 MG/KG SSRI09023001 45 / 153 0.00168 - 0.0992 3.61 0.033 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.0117 3.08 MG/KG SSRI09023001 47 / 153 0.00168 - 0.0992 3.08 0.22 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.00152 J 4.67 MG/KG SSRI09023001 49 / 153 0.00168 - 0.108 4.67 0.066 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0027 J 1.04 J MG/KG SBRI11007004 27 / 153 0.0017 - 0.144 1.04 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.0106 J 1.74 MG/KG SSRI09023001 20 / 153 0.000839 - 0.428 1.74 1.5 c Yes ASL
218-01-9 Chrysene 0.00229 J 2.53 MG/KG SSRI09023001 51 / 153 0.0017 - 0.0992 2.53 0.0586 15 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.00796 J 0.00796 J MG/KG SSRI07011001 1 / 153 0.00168 - 0.144 0.00796 0.015 c No BSL
206-44-0 Fluoranthene 0.000586 J 6.52 MG/KG SSRI09023001 75 / 153 0.0017 - 0.0992 6.52 0.0656 230 n No BSL
86-73-7 Fluorene 0.0103 J 0.512 J MG/KG SBRI11007004 8 / 153 0.0168 - 1.44 0.512 230 n No BSL
85-01-8 Phenanthrene 0.00224 J 3.71 J MG/KG SSRI09023001 59 / 153 0.017 - 0.992 3.71 0.0832 170 n No BSL
129-00-0 Pyrene 0.000702 J 5.8 MG/KG SSRI09023001 83 / 153 0.00168 - 0.0108 5.8 0.161 170 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.00077 J 44.1 MG/KG SBRI11018002 86 / 140 0.0034 - 1.89 44.1 0.11 n[a] Yes ASL
11096-82-5 Aroclor-1260 0.0012 J 22.9 MG/KG SSRI04022001 54 / 139 0.0034 - 0.35 22.9 0.11 n[a] Yes ASL

Inorganics
7429-90-5 Aluminum 2380 18800 MG/KG SSRI08007001 268 / 268 18800 16500 7700 n Yes ASL
7440-36-0 Antimony 3.5 3.5 MG/KG SBRI05022008 1 / 264 0.02 - 0.5 3.5 3.1 n No FOD
7440-38-2 Arsenic 0.27 53.6 MG/KG SBRI01017001 268 / 268 53.6 13.7 0.39 c* Yes ASL
7440-39-3 Barium 8.3 416 MG/KG SBRI03011006 260 / 268 13 - 34.1 416 26.3 1500 n No BSL
7440-41-7 Beryllium 0.11 12.4 MG/KG SBRI03010004 268 / 268 12.4 0.46 16 n No BSL
7440-43-9 Cadmium 0.036 1.4 MG/KG SBRI03007004 231 / 268 0.027 - 0.15 1.4 0.13 7 n No BSL
7440-70-2 Calcium 210 20900 J MG/KG SBRI01017001 263 / 268 411 - 1100 20900 No E
7440-47-3 Chromium 4.9 47 MG/KG SBRI01010008 268 / 268 47 21.9 0.29 c Yes ASL
7440-48-4 Cobalt 0.23 12.8 MG/KG TPRI03019004 268 / 268 12.8 4.3 2.3 n Yes ASL
7440-50-8 Copper 5.2 545 MG/KG SSRI04005001 112 / 267 2.1 - 91.6 545 310 n Yes ASL
7439-89-6 Iron 770 28200 MG/KG SSRI04010001 268 / 268 28200 15485 5500 n Yes ASL
7439-92-1 Lead 1.3 156 J MG/KG SBRI05002005 266 / 268 2.4 - 2.7 156 47.7 400 n No BSL
7439-95-4 Magnesium 184 7890 MG/KG SBRI01010008 268 / 268 7890 4220 No E
7439-96-5 Manganese 13.6 1290 MG/KG SSRI07014001 268 / 268 1290 241 180 n Yes ASL
7439-97-6 Mercury 0.002 2.5 MG/KG SBRI07014004 171 / 268 0.00132 - 0.064 2.5 0.071 2.3 n Yes ASL
7439-98-7 Molybdenum 0.1 38.5 MG/KG SBRI11021008 249 / 268 0.17 - 0.66 38.5 1.22 39 n No BSL
7440-02-0 Nickel 1 29.8 J MG/KG SBRI01013008 268 / 268 29.8 13.3 150 n No BSL
7440-09-7 Potassium 374 5820 J MG/KG SBRI07010004 263 / 268 6310 - 7180 5820 No E
7782-49-2 Selenium 0.2 J 5.9 MG/KG SBRI03006004 72 / 268 0.18 - 1.7 5.9 39 n No BSL
7440-22-4 Silver 0.012 J 3.1 MG/KG SBRI03010004 103 / 268 0.0075 - 0.53 3.1 0.09 39 n No BSL
7440-23-5 Sodium 23.9 586 J MG/KG SBRI01015008DUP 190 / 268 17.7 - 154 586 No E
7440-28-0 Thallium 0.038 1.5 MG/KG TSRI02B01008 95 / 268 0.062 - 0.27 1.5 0.078 Yes ASL
7440-29-1 Thorium 2.3 34.5 J MG/KG SBRI11008004 268 / 268 34.5 7.35 0.43 c Yes ASL
7440-32-6 Titanium 99.4 1340 MG/KG SBRI07013004 268 / 268 1340 661 Yes NSL
7440-33-7 Tungsten 0.1 243 MG/KG SBRI01021008 67 / 268 0.052 - 1.2 243 Yes NSL
7440-61-1 Uranium 0.74 J 3360 MG/KG SBRI11007004 270 / 270 3360 1.3 2.1 c Yes ASL
7440-62-2 Vanadium 4.8 J 64.2 J MG/KG SBRI03010004 265 / 268 10.8 - 12.9 64.2 26.1 39 n Yes ASL
7440-66-6 Zinc 9.1 225 MG/KG SBRI03009004 189 / 266 3 - 235 225 2300 n No BSL
7440-67-7 Zirconium 0.94 12.8 MG/KG SBRI01010008 228 / 268 0.48 - 4.4 12.8 Yes NSL
14797-55-8 Nitrate as N 1.02 5.7 J MG/KG SBRI01011002 20 / 34 0.307 - 2.36 5.7 13000 nm No BSL

EPH
HLA0108 C11-C22 Aromatics 5.19 J 142 MG/KG TPRI08009002 26 / 102 3.8 - 37.7 142 84 Yes ASL
HLA0109 C19-C36 Aliphatics 3.88 J 3150 J MG/KG TSRI02S03002 26 / 102 3.62 - 13.4 3150 12221 No BSL
HLA0113 C9-C18 Aliphatics 2.9 J 14.8 J MG/KG TSRI02S03002DUP 14 / 102 2.94 - 64.7 14.8 176 No BSL
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background value is the upper limit concentration for the Stowe Town Forest dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for chromium (VI) used for chromium.
RSL for mercury, inorganic salts used for mercury.
RSL for thallium, soluble salts used for thallium.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for soil.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL = Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL = Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL = No screening level available; the anlayte was selected as a COPC.
FOD = Analyte detected in less than 5% of the samples.
E = Compound is an essential nutrient.

Abbreviations Used:
COPC - Chemical of potential concern.
MG/KG - milligrams per kilogram.

Data Qualifiers:
J - Value is estimated. 
NJ - Not detected result.  The reporting limit used is an estimate.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
78-93-3 2-Butanone 0.00079 J 0.048 J MG/L SWRI06003000DUP 6 / 20 0.001 - 0.001 0.048 0.49 n No BSL
108-10-1 4-Methyl-2-pentanone 0.00026 J 0.00026 J MG/L SWRI06003000DUP 1 / 20 0.001 - 0.001 0.00026 0.49 n No BSL
67-64-1 Acetone 0.0027 0.0071 MG/L SWRI06013000R 5 / 20 0.0012 - 0.013 0.0071 1.2 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.00011 J 0.0014 MG/L SWRI06002000 6 / 20 0.0005 - 0.0005 0.0014 0.0028 n No BSL
1634-04-4 Methyl Tertbutyl Ether 0.00034 J 0.00034 J MG/L SWRI06003000 1 / 20 0.0005 - 0.0005 0.00034 0.012 c No BSL
75-09-2 Methylene chloride 0.00052 0.00052 MG/L SWRI06018000DUP 1 / 20 0.0005 - 0.0005 0.00052 0.0084 nc No BSL
108-88-3 Toluene 0.00032 J 0.03 J MG/L SWRI06018000DUP 20 / 20 0.03 0.086 n No BSL
79-01-6 Trichloroethene 0.00025 J 0.00082 MG/L SWRI06008000 2 / 20 0.0005 - 0.0005 0.00082 0.00044 c Yes ASL

Semivolatile Organics
106-44-5 4-Methylphenol 0.0028 J 0.0028 J MG/L SWRI06001000 1 / 3 0.01 - 0.01 0.0028 0.0072 n No BSL
65-85-0 Benzoic Acid 0.0342 J 0.0342 J MG/L SWRI06018000 1 / 19 0.0189 - 0.0204 0.0342 5.8 n No BSL
206-44-0 Fluoranthene 0.00019 J 0.00049 J MG/L SWRI06018000 5 / 19 0.000943 - 0.00102 0.00049 0.063 n No BSL
65794-96-9 m+p-Methylphenol 0.0042 J 0.0155 J MG/L SWRI06013000 3 / 17 0.00952 - 0.0102 0.0155 0.0072 n Yes ASL
85-01-8 Phenanthrene 0.00026 J 0.00026 J MG/L SWRI06018000 1 / 19 0.000943 - 0.00102 0.00026 0.0087 n No BSL
108-95-2 Phenol 0.00033 J 0.001 J MG/L SWRI06014000 2 / 20 0.00943 - 0.0102 0.001 0.45 n No BSL
129-00-0 Pyrene 0.0004 J 0.00041 J MG/L SWRI06018000 2 / 19 0.000943 - 0.00102 0.00041 0.0087 n No BSL

Polyaromatic Hydrocarbons
208-96-8 Acenaphthylene 0.000392 J 0.000392 J MG/L SWRI06013000 1 / 20 0.000119 - 0.00143 0.000392 0.0087 n No BSL
218-01-9 Chrysene 0.000143 J 0.000203 MG/L SWRI06020000 2 / 20 1.19E-05 - 5.3E-05 0.000203 0.0029 c No BSL
206-44-0 Fluoranthene 0.0000571 J 0.000306 J MG/L SWRI06015000 4 / 20 1.19E-05 - 9.4E-05 0.000306 0.063 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.000104 J 0.000104 J MG/L SWRI06013000 1 / 20 1.19E-05 - 0.00032 0.000104 0.000029 c Yes ASL
129-00-0 Pyrene 0.0000558 J 0.000511 MG/L SWRI06020000 5 / 20 1.19E-05 - 5.3E-05 0.000511 0.0087 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.0001 J 0.0001 J MG/L SWRI06005000 1 / 20 8.85E-05 - 0.0001 0.0001 0.000034 c* Yes ASL

Metals, Total
7429-90-5 Aluminum 0.0799 J 2.29 J MG/L SWRI06001R 25 / 25 2.29 0.463 1.6 n Yes ASL
7440-38-2 Arsenic 0.0011 0.0023 MG/L SWRI06001R 7 / 25 0.001 - 0.0033 0.0023 0.000045 c Yes ASL
7440-39-3 Barium 0.0025 0.142 MG/L SWRI06020000 25 / 25 0.142 0.0188 0.29 n No BSL
7440-41-7 Beryllium 0.00008 0.0173 MG/L SWRI06003R 21 / 25 0.00002 - 0.00002 0.0173 0.000034 0.0016 n Yes ASL
7440-43-9 Cadmium 0.000046 0.0011 MG/L SWRI06001R 8 / 25 0.00002 - 9.4E-05 0.0011 0.00069 n Yes ASL
7440-70-2 Calcium 0.553 42.1 J MG/L SWRI06003000 25 / 25 42.1 3.21 No E
7440-48-4 Cobalt 0.000094 0.0018 MG/L SWRI06003R 22 / 25 0.000061 - 6.9E-05 0.0018 0.00047 n Yes ASL
7440-50-8 Copper 0.0182 0.738 MG/L SWRI06001R 8 / 25 0.0033 - 0.0898 0.738 0.0067 0.062 n Yes ASL
7439-89-6 Iron 0.119 2.22 MG/L SWRI06002000 25 / 25 2.22 2.09 1.1 n Yes ASL
7439-92-1 Lead 0.0013 0.0948 MG/L SWRI06001R 14 / 25 0.0008 - 0.0032 0.0948 0.0033 0.015 n Yes ASL
7439-95-4 Magnesium 0.115 1.31 MG/L SWRI06020000 25 / 25 1.31 0.938 No E
7439-96-5 Manganese 0.0189 0.488 J MG/L SWRI06020000 25 / 25 0.488 0.291 0.032 n Yes ASL
7439-97-6 Mercury 0.000025 0.0021 MG/L SWRI06001R 12 / 25 0.000022 - 0.00014 0.0021 0.00043 n Yes ASL
7439-98-7 Molybdenum 0.0022 0.16 MG/L SWRI06001R 16 / 25 0.000079 - 0.0011 0.16 0.0078 n Yes ASL
7440-02-0 Nickel 0.00057 J 0.0351 MG/L SWRI06001R 25 / 25 0.0351 0.0034 0.03 n Yes ASL
7440-09-7 Potassium 0.474 6.19 MG/L SWRI06003000 25 / 25 6.19 5.39 No E
7782-49-2 Selenium 0.0018 0.0018 MG/L SWRI06002000 1 / 25 0.001 - 0.0019 0.0018 0.0078 n No BSL
7440-22-4 Silver 0.00013 0.0055 MG/L SWRI06003R 9 / 25 0.000017 - 0.00021 0.0055 0.0071 n No BSL
7440-23-5 Sodium 0.738 2.82 MG/L SWRI06003000 25 / 25 2.82 0.84 No E
7440-28-0 Thallium 0.00013 0.0004 MG/L SWRI06001000 5 / 25 0.000013 - 0.00071 0.0004 0.000016 Yes ASL
7440-29-1 Thorium 0.0011 J 0.0011 J MG/L SWRI06001R 1 / 25 0.00002 - 0.00086 0.0011 0.0003 c No FOD
7440-32-6 Titanium 0.0054 0.0857 MG/L SWRI06001R 20 / 25 0.0019 - 0.007 0.0857 0.0124 Yes NSL
7440-33-7 Tungsten 0.00011 0.0092 J MG/L SWRI06001R 9 / 25 0.00013 - 0.0022 0.0092 Yes NSL
7440-61-1 Uranium 0.00067 J 0.078 MG/L SWRI06001R 25 / 25 0.078 0.000035 0.0014 c Yes ASL
7440-62-2 Vanadium 0.0196 0.0196 MG/L SWRI06001R 1 / 25 0.001 - 0.0113 0.0196 0.0078 n No FOD
7440-66-6 Zinc 0.0113 0.233 MG/L SWRI06004000 12 / 25 0.0098 - 0.0387 0.233 2.17 0.47 n No BSL
7440-67-7 Zirconium 0.0007 0.0037 J MG/L SWRI06003R 5 / 25 0.00018 - 0.0018 0.0037 Yes NSL
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Metals, Dissolved
7429-90-5 Aluminum 0.0431 J 2.51 J MG/L SWRI06001R 25 / 25 6.37 0.463 1.6 n Yes ASL
7440-36-0 Antimony 0.0133 0.0216 MG/L SWRI06012000 2 / 25 0.0001 - 0.0029 0.0089 0.0006 n Yes ASL
7440-38-2 Arsenic 0.0011 0.0169 MG/L SWRI06001R 5 / 25 0.001 - 0.00009 0.0066 0.000045 c Yes ASL
7440-39-3 Barium 0.0018 0.0887 MG/L SWRI06003000 25 / 25 2.63 0.0188 0.29 n Yes ASL
7440-41-7 Beryllium 0.00002 0.0255 MG/L SWRI06001R 20 / 25 0.00002 - 0.00042 0.0093 0.000034 0.0016 n Yes ASL
7440-43-9 Cadmium 0.000033 0.0179 MG/L SWRI06001R 6 / 25 0.00001 - 0.00087 0.0466 0.00069 n Yes ASL
7440-70-2 Calcium 0.327 42.6 MG/L SWRI06003000 25 / 25 0.007 0.0635 3.21 No E
7440-47-3 Chromium 0.0061 0.0222 J MG/L SWRI06001R 2 / 25 0.00014 - 0.0013 0.0074 0.000031 c Yes ASL
7440-48-4 Cobalt 0.000045 0.0183 MG/L SWRI06001R 21 / 25 0.000022 - 0.147 0.00047 n Yes ASL
7440-50-8 Copper 0.0024 0.567 J MG/L SWRI06001R 25 / 25 0.0042 0.0271 0.0067 0.062 n No BSL
7439-89-6 Iron 0.0437 2.32 MG/L SWRI06001R 24 / 25 0.0416 - 0.226 2.09 1.1 n No BSL
7439-92-1 Lead 0.00082 0.153 MG/L SWRI06001R 8 / 25 0.00064 - 0.0015 0.0091 0.0033 0.015 n No BSL
7439-95-4 Magnesium 0.0596 J 1.56 J MG/L SWRI06001R 25 / 25 0.938 No E
7439-96-5 Manganese 0.0115 J 0.199 MG/L SWRI06001000 25 / 25 0.17 1.01 0.291 0.032 n Yes ASL
7439-97-6 Mercury 0.000043 0.0015 MG/L SWRI06001R 3 / 25 0.000022 - 0.08 0.224 0.00043 n Yes ASL
7439-98-7 Molybdenum 0.001 0.135 MG/L SWRI06001R 15 / 25 0.00005 - 0.06 0.0591 0.0078 n Yes ASL
7440-02-0 Nickel 0.0008 0.0407 MG/L SWRI06001R 25 / 25 0.0407 0.0034 0.03 n Yes ASL
7440-09-7 Potassium 0.272 6.37 MG/L SWRI06003000 25 / 25 6.37 5.39 No E
7782-49-2 Selenium 0.0025 J 0.0089 MG/L SWRI06001R 2 / 25 0.001 - 0.0029 0.0089 0.0078 n Yes ASL
7440-22-4 Silver 0.000046 0.0066 MG/L SWRI06001R 13 / 25 0.000004 - 0.00009 0.0066 0.0071 n No BSL
7440-23-5 Sodium 0.702 2.63 MG/L SWRI06003000 25 / 25 2.63 0.84 No E
7440-28-0 Thallium 0.000014 0.0093 MG/L SWRI06001R 10 / 25 0.00001 - 0.00042 0.0093 0.000016 Yes ASL
7440-29-1 Thorium 0.0466 0.0466 MG/L SWRI06001R 1 / 25 0.00002 - 0.00087 0.0466 0.0003 c No FOD
7440-32-6 Titanium 0.001 0.0635 MG/L SWRI06001R 23 / 25 0.0034 - 0.007 0.0635 0.0124 Yes NSL
7440-33-7 Tungsten 0.0016 0.0074 MG/L SWRI06001R 8 / 25 0.00013 - 0.0013 0.0074 Yes NSL
7440-61-1 Uranium 0.00035 J 0.147 MG/L SWRI06001R 25 / 25 0.147 0.000035 0.0014 c Yes ASL
7440-62-2 Vanadium 0.0011 0.0271 MG/L SWRI06001R 7 / 25 0.001 - 0.0042 0.0271 0.0078 n Yes ASL
7440-66-6 Zinc 0.0076 0.226 J MG/L SWRI06004000 25 / 25 0.226 2.17 0.47 n No BSL
7440-67-7 Zirconium 0.00052 0.0091 MG/L SWRI06001R 6 / 25 0.00032 - 0.0015 0.0091 Yes NSL

EPH
HLA0108 C11-C22 Aromatics 0.0573 J 1.01 J MG/L SWRI06018000DUP 14 / 20 0.0672 - 0.17 1.01 0.11 Yes ASL
HLA0109 C19-C36 Aliphatics 0.025 J 0.224 MG/L SWRI06020000 12 / 20 0.0168 - 0.08 0.224 7.3 No BSL
HLA0113 C9-C18 Aliphatics 0.0155 J 0.0591 MG/L SWRI06020000 5 / 20 0.0371 - 0.06 0.0591 0.037 Yes ASL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the dissolved metal upper limit concentrations for the Westford Bog dataset.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX updated May 2012.

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for acenaphthylene and phenanthrene.  
RSL for p-cresol used for 3,4-Methylphenol. 
RSL for chromium (VI) used for chromium.
RSL for mercury, inorganic salts used for mercury.
RSL for thallium, soluble salts used for thallium.
Lead toxicity screening value is the MCL.
Thorium, uranium and EPH compound toxicity screening values for groundwater derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for this data set.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or AWQC or if no screening value is available.

ASL = Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL = Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL = No screening level available; the anlayte was selected as a COPC.
FOD = Analyte detected in less than 5% of the samples.
E = Compound is an essential nutrient.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Abbreviations:
COPC - Chemical of Potential Concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting Limits for 

Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics

127-18-4 Tetrachloroethene 0.0001 J 0.0001 J MG/L
SWRI04002000
SWRI04004000 2 / 7 0.0005 - 0.0005 0.0001 0.0035 nc No BSL

108-88-3 Toluene 0.000064 J 0.000064 J MG/L SWRI04004000 1 / 7 0.0005 - 0.0005 0.000064 0.086 n No BSL
Semivolatile Organics

206-44-0 Fluoranthene 0.00021 J 0.00021 J MG/L SWRI04003000 1 / 8 0.000943 - 0.000952 0.00021 0.063 n No BSL
Polyaromatic Hydrocarbons

56-55-3 Benzo(a)anthracene 0.000261 0.000261 MG/L SWRI04002000 1 / 8 0.0000515 - 0.0000526 0.000261 0.000029 c Yes ASL
50-32-8 Benzo(a)pyrene 0.000295 0.000295 MG/L SWRI04002000 1 / 8 0.0000515 - 0.0000526 0.000295 0.0000029 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.000348 0.000348 MG/L SWRI04002000 1 / 8 0.0000515 - 0.0000526 0.000348 0.000029 c Yes ASL
207-08-9 Benzo(k)fluoranthene 0.000191 0.000191 MG/L SWRI04002000 1 / 8 0.0000258 - 0.0000263 0.000191 0.00029 c No BSL
218-01-9 Chrysene 0.000288 0.000288 MG/L SWRI04002000 1 / 8 0.0000515 - 0.0000526 0.000288 0.0029 c No BSL
206-44-0 Fluoranthene 0.00067 0.00067 MG/L SWRI04002000 1 / 8 0.0000515 - 0.0000526 0.00067 0.063 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.000191 J 0.000191 J MG/L SWRI04002000 1 / 8 0.0000515 - 0.0000526 0.000191 0.000029 c Yes ASL
85-01-8 Phenanthrene 0.000401 J 0.000401 J MG/L SWRI04002000 1 / 8 0.000515 - 0.000526 0.000401 0.0087 n No BSL
129-00-0 Pyrene 0.0000228 J 0.000521 MG/L SWRI04002000 2 / 8 0.0000515 - 0.0000526 0.000521 0.0087 n No BSL

Metals, Total
7429-90-5 Aluminum 0.0763 J 0.615 J MG/L SWRI04003000 8 / 8 0.615 1.6 n No BSL
7440-38-2 Arsenic 0.0014 0.0027 MG/L SWRI04003000 7 / 8 0.001 - 0.001 0.0027 0.0015 0.000045 c Yes ASL

7440-39-3 Barium 0.0087 0.011 MG/L
SWRI04003000

SWRI04007000DUP 8 / 8 0.011 0.0034 0.29 n No BSL
7440-41-7 Beryllium 0.000031 0.00046 MG/L SWRI04003000 8 / 8 0.00046 0.0016 n No BSL

7440-70-2 Calcium 12.5 14 MG/L
SWRI04001000

SWRI04007000DUP 8 / 8 14 No E
7440-48-4 Cobalt 0.00014 0.00072 MG/L SWRI04003000 8 / 8 0.00072 0.00047 n Yes ASL
7440-50-8 Copper 0.202 0.252 MG/L SWRI04003000 2 / 8 0.047 - 0.132 0.252 0.062 n Yes ASL
7439-89-6 Iron 0.119 0.588 MG/L SWRI04003000 8 / 8 0.588 1.1 n No BSL
7439-92-1 Lead 0.0052 0.0099 MG/L SWRI04003000 3 / 8 0.0012 - 0.0037 0.0099 0.0023 0.015 n No BSL
7439-95-4 Magnesium 3.22 3.81 MG/L SWRI04007000DUP 8 / 8 3.81 0.178 No E
7439-96-5 Manganese 0.0043 0.0108 MG/L SWRI04005000 8 / 8 0.0108 0.018 0.032 n No BSL
7439-97-6 Mercury 0.000026 0.000084 MG/L SWRI04003000 2 / 7 0.000022 - 0.000022 0.000084 0.00043 n No BSL
7439-98-7 Molybdenum 0.0013 0.0022 MG/L SWRI04003000 7 / 7 0.0022 0.0078 n No BSL
7440-02-0 Nickel 0.00077 J 0.0028 J MG/L SWRI04003000 8 / 8 0.0028 0.03 n No BSL
7440-09-7 Potassium 1.62 1.86 MG/L SWRI04007000DUP 8 / 8 1.86 1.29 No E
7440-23-5 Sodium 10.7 12.5 MG/L SWRI04002000 8 / 8 12.5 3.076 No E
7440-32-6 Titanium 0.0053 0.0124 MG/L SWRI04006000 5 / 8 0.0041 - 0.0197 0.0124 Yes NSL
7440-61-1 Uranium 0.0049 J 0.0133 J MG/L SWRI04003000 8 / 8 0.0133 0.0014 c Yes ASL
7440-66-6 Zinc 0.0555 0.0872 MG/L SWRI04003000 3 / 8 0.0332 - 0.0411 0.0872 0.47 n No BSL

Metals, Dissolved
7429-90-5 Aluminum 0.0182 J 0.0283 J MG/L SWRI04007000DUP 3 / 8 0.0109 - 0.0151 0.0283 1.6 n No BSL

7440-36-0 Antimony 0.0014 0.0016 MG/L
SWRI04002000
SWRI04003000 5 / 7 0.0015 - 0.0017 0.0016 0.0006 n Yes ASL

7440-39-3 Barium 0.0083 0.0099 MG/L SWRI04001000 8 / 8 0.0099 0.0034 0.29 n No BSL
7440-43-9 Cadmium 0.000022 0.000022 MG/L SWRI04002000 1 / 8 0.000013 - 0.00009 0.000022 0.00069 n No BSL
7440-70-2 Calcium 11.7 14.3 MG/L SWRI04001000 8 / 8 14.3 No E
7440-48-4 Cobalt 0.000086 0.00011 MG/L SWRI04001000 8 / 8 0.00011 0.00047 n No BSL
7440-50-8 Copper 0.0263 0.0338 MG/L SWRI04007000 8 / 8 0.0338 0.062 n No BSL
7439-89-6 Iron 0.0446 0.0686 MG/L SWRI04004000 8 / 8 0.0686 1.1 n No BSL
7439-95-4 Magnesium 3.01 3.91 MG/L SWRI04001000 8 / 8 3.91 0.178 No E
7439-96-5 Manganese 0.0028 0.004 MG/L SWRI04005000 5 / 8 0.0029 - 0.0035 0.004 0.018 0.032 n No BSL

7439-98-7 Molybdenum 0.0016 0.0018 MG/L
SWRI04002000
SWRI04003000 5 / 7 0.0018 - 0.0019 0.0018 0.0078 n No BSL

7440-02-0 Nickel 0.00059 0.0013 MG/L SWRI04003000 6 / 8 0.00056 - 0.00085 0.0013 0.03 n No BSL
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting Limits for 

Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

7440-09-7 Potassium 1.48 1.74 J MG/L SWRI04001000 8 / 8 1.74 1.29 No E

7440-22-4 Silver 0.000008 0.000018 MG/L
SWRI04001000

SWRI04007000DUP 3 / 8 0.000002 - 0.000002 0.000018 0.0071 n No BSL
7440-23-5 Sodium 10.4 15 MG/L SWRI04007000DUP 8 / 8 15 No E
7440-33-7 Tungsten 0.00023 0.00032 MG/L SWRI04003000 4 / 8 0.00019 - 0.00039 0.00032 3.076 Yes NSL
7440-61-1 Uranium 0.0044 J 0.0055 MG/L SWRI04003000 8 / 8 0.0055 0.0014 c Yes ASL
7440-62-2 Vanadium 0.0018 0.0028 MG/L SWRI04006000 4 / 7 0.001 - 0.00142 0.0028 0.00086 0.0078 n No BSL
7440-66-6 Zinc 0.0286 J 0.042 MG/L SWRI04003000 8 / 8 0.042 0.47 n No BSL
7440-67-7 Zirconium 0.0485 J 0.0485 J MG/L SWRI04007000DUP 1 / 8 0.000019 - 0.00095 0.0485 Yes NSL

EPH
HLA0108 C11-C22 Aromatics 0.137 J 0.137 J MG/L SWRI04005000 1 / 7 0.0438 - 0.17 0.137 0.11 Yes ASL
HLA0109 C19-C36 Aliphatics 0.0876 0.132 MG/L SWRI04005000 2 / 7 0.0748 - 0.08 0.132 7.3 No BSL
HLA0113 C9-C18 Aliphatics 0.0232 J 0.0232 J MG/L SWRI04003000 1 / 7 0.0561 - 0.06 0.0232 0.037 No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the dissolved metal upper limit concentrations for the Maynard Pond dataset.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX updated May 2012.

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene.  
RSL for mercury, inorganic salts used for mercury.
RSL for vanadium, metallic used for vanadium.
Lead toxicity screening value is the MCL.
Uranium and EPH compound toxicity screening values for groundwater derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for this data set.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or AWQC or if no screening value is available.

ASL = Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL = Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL = No screening level available; the anlayte was selected as a COPC.
E = Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of Potential Concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening 
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Metals, Total
7429-90-5 Aluminum 0.121 J 0.237 J MG/L SWRI10003000 3 / 3 0.237 0.221 1.6 n No BSL
7440-39-3 Barium 0.0078 0.0102 MG/L SWRI10004000 3 / 3 0.0102 0.0293 0.29 n No BSL
7440-43-9 Cadmium 0.000036 0.000062 MG/L SWRI10004000 3 / 3 0.000062 0.000031 0.00069 n No BSL
7440-70-2 Calcium 2.97 6.86 MG/L SWRI10003000 3 / 3 6.86 No E
7440-48-4 Cobalt 0.00014 0.00061 MG/L SWRI10003000 3 / 3 0.00061 0.001 0.00047 n Yes ASL

7440-50-8 Copper 0.0024 J 0.0032 J MG/L
SWRI10002000
SWRI10004000 3 / 3 0.0032 0.00062 0.062 n No BSL

7439-89-6 Iron 0.326 1.84 MG/L SWRI10003000 3 / 3 1.84 0.815 1.1 n Yes ASL
7439-92-1 Lead 0.0013 0.0019 MG/L SWRI10003000 3 / 3 0.0019 0.001 0.015 n No BSL
7439-95-4 Magnesium 0.819 1.7 MG/L SWRI10003000 3 / 3 1.7 1.84 No E
7439-96-5 Manganese 0.0832 0.168 MG/L SWRI10004000 3 / 3 0.168 0.0729 0.032 n Yes ASL
7440-09-7 Potassium 1.62 2.12 MG/L SWRI10004000 3 / 3 2.12 No E
7440-22-4 Silver 0.000012 0.000016 MG/L SWRI10004000 2 / 3 0.00001 - 0.00001 0.000016 0.0071 n No BSL
7440-23-5 Sodium 2.22 9.11 MG/L SWRI10003000 3 / 3 9.11 No E
7440-32-6 Titanium 0.0249 0.0249 MG/L SWRI10001000DUP 1 / 1 0.0249 0.0018 Yes NSL
7440-61-1 Uranium 0.00094 0.00094 MG/L SWRI10001000DUP 1 / 1 0.00094 0.00018 0.0014 c No BSL
7440-66-6 Zinc 0.0109 0.0225 MG/L SWRI10004000 3 / 3 0.0225 0.0089 0.47 n No BSL

Metals, Dissolved
7429-90-5 Aluminum 0.101 0.176 MG/L SWRI10003000 3 / 3 0.176 0.221 1.6 n No BSL
7440-38-2 Arsenic 0.0028 0.0028 MG/L SWRI10003000 1 / 3 0.002 - 0.002 0.0028 0.000045 c Yes ASL
7440-39-3 Barium 0.0082 0.0092 MG/L SWRI10004000 3 / 3 0.0092 0.0293 0.29 n No BSL
7440-43-9 Cadmium 0.000043 0.000068 MG/L SWRI10002000 3 / 3 0.000068 0.000031 0.00069 n No BSL
7440-70-2 Calcium 2.81 6.76 MG/L SWRI10003000 3 / 3 6.76 No E
7440-48-4 Cobalt 0.00016 0.00061 MG/L SWRI10003000 3 / 3 0.00061 0.001 0.00047 n Yes ASL
7439-89-6 Iron 0.305 1.65 MG/L SWRI10003000 3 / 3 1.65 0.815 1.1 n Yes ASL
7439-92-1 Lead 0.0014 0.0017 MG/L SWRI10004000 3 / 3 0.0017 0.001 0.015 n No BSL
7439-95-4 Magnesium 0.76 J 1.64 J MG/L SWRI10003000 3 / 3 1.64 1.84 No E
7439-96-5 Manganese 0.0825 0.169 MG/L SWRI10004000 3 / 3 0.169 0.0729 0.032 n Yes ASL
7440-02-0 Nickel 0.0013 J 0.0021 J MG/L SWRI10004000 3 / 3 0.0021 0.0023 0.03 n No BSL
7440-09-7 Potassium 1.49 2.05 MG/L SWRI10004000 3 / 3 2.05 No E
7440-23-5 Sodium 1.9 8.51 MG/L SWRI10003000 3 / 3 8.51 No E
7440-28-0 Thallium 0.00039 0.00039 MG/L SWRI10002000 1 / 3 0.0002 - 0.0002 0.00039 0.000016 Yes ASL
7440-32-6 Titanium 0.0063 0.0063 MG/L SWRI10001000DUP 1 / 1 0.0063 0.0018 Yes NSL
7440-61-1 Uranium 0.00045 0.00045 MG/L SWRI10001000DUP 1 / 1 0.00045 0.00018 0.0014 c No BSL
7440-66-6 Zinc 0.016 0.0222 MG/L SWRI10004000 3 / 3 0.0222 0.0089 0.47 n No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the dissolved metal upper limit concentrations for the Conant Well Property dataset.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX updated May 2012

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
Lead toxicity screening value is the MCL.
Uranium toxicity screening value for groundwater derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for this data set.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or AWQC or if no screening value is available.

ASL = Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL = Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL = No screening level available; the anlayte was selected as a COPC.
E = Compound is an essential nutrient.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening 
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Abbreviations:
COPC - Chemical of Potential Concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening 
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
78-93-3 2-Butanone 0.0061 0.0068 MG/L SWRI18003000 2 / 2 0.0068 0.49 c No BSL
127-18-4 Tetrachloroethene 0.0004 J 0.00049 J MG/L SWRI18003000 2 / 2 0.00049 0.0035 nc 0.0033 AWQC No BSL

Metals, Total
7429-90-5 Aluminum 0.179 0.43 MG/L SWRI18003000 2 / 2 0.43 0.021 1.6 n No BSL
7440-39-3 Barium 0.0165 0.0178 MG/L SWRI18003000 2 / 2 0.0178 0.0187 0.29 n No BSL
7440-41-7 Beryllium 0.000025 0.000027 MG/L SWRI18002000 2 / 2 0.000027 0.0016 n No BSL
7440-70-2 Calcium 14.1 14.7 MG/L SWRI18003000 2 / 2 14.7 19.8 No E
7440-47-3 Chromium 0.0035 0.0044 MG/L SWRI18002000 2 / 2 0.0044 0.000031 c Yes ASL
7440-48-4 Cobalt 0.00035 0.00036 MG/L SWRI18003000 2 / 2 0.00036 0.00047 0.00047 n No BSL
7440-50-8 Copper 0.0034 0.0035 MG/L SWRI18003000 2 / 2 0.0035 0.062 n No BSL
7439-89-6 Iron 0.146 0.345 MG/L SWRI18002000 2 / 2 0.345 0.627 1.1 n No BSL
7439-92-1 Lead 0.0032 0.0052 MG/L SWRI18003000 2 / 2 0.0052 0.0008 0.015 n No BSL
7439-95-4 Magnesium 3.37 3.43 MG/L SWRI18003000 2 / 2 3.43 4.76 No E
7439-96-5 Manganese 0.0134 0.0147 MG/L SWRI18002000 2 / 2 0.0147 0.0937 0.032 n 0.1 AWQC No BSL

7439-98-7 Molybdenum 0.0012 0.0012 MG/L
SWRI18002000
SWRI18003000 2 / 2 0.0012 0.0017 0.0078 n No BSL

7440-02-0 Nickel 0.0015 0.0015 MG/L
SWRI18002000
SWRI18003000 2 / 2 0.0015 0.0033 0.03 n 4.6 AWQC No BSL

7440-09-7 Potassium 2.36 J 2.46 J MG/L SWRI18003000 2 / 2 2.46 7.396 No E
7440-23-5 Sodium 69.7 73.7 MG/L SWRI18002000 2 / 2 73.7 67.3 No E
7440-28-0 Thallium 0.00034 0.00034 MG/L SWRI18002000 1 / 2 0.00016 - 0.00016 0.00034 0.000195 0.000016 0.00047 AWQC Yes ASL
7440-32-6 Titanium 0.0076 0.0265 MG/L SWRI18003000 2 / 2 0.0265 Yes NSL
7440-66-6 Zinc 0.0088 0.0088 MG/L SWRI18003000 1 / 2 0.0061 - 0.0061 0.0088 0.47 n 26 AWQC No BSL
7440-67-7 Zirconium 0.00049 0.00079 MG/L SWRI18002000 2 / 2 0.00079 Yes NSL

Metals, Dissolved
7429-90-5 Aluminum 0.0245 0.0874 MG/L SWRI18002000 2 / 2 0.0874 0.021 1.6 n No BSL
7440-39-3 Barium 0.0133 0.014 MG/L SWRI18003000 2 / 2 0.014 0.0187 0.29 n No BSL
7440-70-2 Calcium 12.8 14.5 MG/L SWRI18003000 2 / 2 14.5 19.8 No E
7440-47-3 Chromium 0.0019 0.0048 MG/L SWRI18002000 2 / 2 0.0048 0.000031 c Yes ASL
7440-50-8 Copper 0.0012 0.0029 MG/L SWRI18002000 2 / 2 0.0029 0.062 n No BSL
7439-89-6 Iron 0.0693 0.224 MG/L SWRI18002000 2 / 2 0.224 0.627 1.1 n No BSL
7439-92-1 Lead 0.00046 0.0021 MG/L SWRI18002000 2 / 2 0.0021 0.0008 0.015 n No BSL
7439-95-4 Magnesium 2.89 3.6 MG/L SWRI18003000 2 / 2 3.6 4.76 No E
7439-96-5 Manganese 0.0045 0.0129 MG/L SWRI18002000 2 / 2 0.0129 0.0937 0.032 n 0.1 AWQC No BSL
7439-98-7 Molybdenum 0.001 0.0011 MG/L SWRI18003000 2 / 2 0.0011 0.0017 0.0078 n No BSL
7440-02-0 Nickel 0.00098 0.0013 MG/L SWRI18002000 2 / 2 0.0013 0.0033 0.03 n 4.6 AWQC No BSL
7440-09-7 Potassium 2.45 2.47 MG/L SWRI18003000 2 / 2 2.47 7.396 No E
7440-23-5 Sodium 71.2 76.9 MG/L SWRI18003000 2 / 2 76.9 67.3 No E
7440-61-1 Uranium 0.00011 0.00027 MG/L SWRI18002000 2 / 2 0.00027 0.000027 0.0014 c No BSL
7440-66-6 Zinc 0.0051 0.0082 MG/L SWRI18002000 2 / 2 0.0082 0.47 n 26 AWQC No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the dissolved metal upper limit concentrations for the Assabet River Upstream dataset.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX updated May 2012.

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for chromium (VI) used for chromium.
Lead toxicity screening value is the MCL.
Uranium toxicity screening value for groundwater derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 

(5) Ambient Water Quality Criteria (AWQC) for organisms only.  U.S. Environmental Protection Agency (USEPA), 2006. National Recommended Water Quality Criteria. Office of Water, Office of Science and Technology (4304T).
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening 
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or AWQC or if no screening value is available.
ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of Potential Concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting Limits 

for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
78-93-3 2-Butanone 0.00033 J 0.011 MG/L SWRI18022000 9 / 15 0.001 - 0.018 0.011 0.49 n No BSL

1634-04-4 Methyl Tertbutyl Ether 0.00025 J 0.0003 J MG/L
SWRI18013000

SWRI18015000DUP 10 / 15 0.0005 - 0.0005 0.0003 0.059 0.012 c No BSL
79-01-6 Trichloroethene 0.00026 J 0.00032 J MG/L SWRI18013000 5 / 15 0.0005 - 0.0005 0.00032 0.00044 c 0.03 AWQC No BSL

Metals, Total
7429-90-5 Aluminum 0.0385 0.18 MG/L SWRI18022000 15 / 15 0.18 0.021 1.6 n No BSL
7440-38-2 Arsenic 0.00097 0.0023 MG/L SWRI18022000 7 / 15 0.00096 - 0.0035 0.0023 0.0018 0.000045 c 0.00014 AWQC Yes ASL
7440-39-3 Barium 0.016 0.0207 MG/L SWRI18022000 15 / 15 0.0207 0.0187 0.29 n No BSL
7440-43-9 Cadmium 0.000017 0.000022 MG/L SWRI18022000 3 / 15 0.000013 - 0.000013 0.000022 0.00069 n No BSL
7440-70-2 Calcium 17.8 21 J MG/L SWRI18022000 15 / 15 21 19.8 No E
7440-48-4 Cobalt 0.00035 0.00081 MG/L SWRI18022000 15 / 15 0.00081 0.00047 0.00047 n Yes ASL
7440-50-8 Copper 0.0033 J 0.0093 J MG/L SWRI18010000 15 / 15 0.0093 0.062 n No BSL
7439-89-6 Iron 0.482 0.975 MG/L SWRI18022000 15 / 15 0.975 0.627 1.1 n No BSL
7439-92-1 Lead 0.0012 0.0048 MG/L SWRI18022000 12 / 15 0.0011 - 0.0012 0.0048 0.0008 0.015 n No BSL
7439-95-4 Magnesium 4.22 5.16 MG/L SWRI18020000 15 / 15 5.16 4.76 No E
7439-96-5 Manganese 0.0532 0.151 MG/L SWRI18022000 15 / 15 0.151 0.0937 0.032 n 0.1 AWQC Yes ASL

7439-98-7 Molybdenum 0.0016 0.002 MG/L

SWRI18015000DUP
SWRI18019000
SWRI18020000
SWRI18021000 15 / 15 0.002 0.0017 0.0078 n No BSL

7440-02-0 Nickel 0.0028 0.005 MG/L SWRI18011000 15 / 15 0.005 0.0033 0.03 n 4.6 AWQC No BSL
7440-09-7 Potassium 6.49 8.19 MG/L SWRI18017000 15 / 15 8.19 7.396 No E
7782-49-2 Selenium 0.0017 0.0017 MG/L SWRI18021000 1 / 15 0.0015 - 0.0031 0.0017 0.0078 n 4.2 AWQC No BSL
7440-23-5 Sodium 49.5 66.5 MG/L SWRI18022000 15 / 15 66.5 67.3 No E
7440-28-0 Thallium 0.00045 0.00045 MG/L SWRI18015000 1 / 15 0.000013 - 0.000032 0.00045 0.000195 0.000016 0.00047 AWQC Yes ASL
7440-32-6 Titanium 0.0082 0.0082 MG/L SWRI18022000 1 / 15 0.007 - 0.007 0.0082 Yes NSL
7440-61-1 Uranium 0.000067 0.000097 MG/L SWRI18011000 2 / 15 0.000004 - 0.000045 0.000097 0.000027 0.0014 c No BSL
7440-62-2 Vanadium 0.0017 0.0017 MG/L SWRI18015000DUP 1 / 15 0.00063 - 0.0055 0.0017 0.00095 0.0078 n No BSL
7440-66-6 Zinc 0.0073 0.0171 MG/L SWRI18011000 15 / 15 0.0171 0.47 n 26 AWQC No BSL
7440-67-7 Zirconium 0.00096 0.00096 MG/L SWRI18016000 1 / 15 0.000054 - 0.00037 0.00096 Yes NSL

Metals, Dissolved
7429-90-5 Aluminum 0.0047 0.0216 MG/L SWRI18014000 15 / 15 0.0216 0.021 1.6 n No BSL
7440-38-2 Arsenic 0.00096 0.0022 MG/L SWRI18020000 11 / 15 0.00096 - 0.00096 0.0022 0.0018 0.000045 c 0.00014 AWQC Yes ASL

7440-39-3 Barium 0.0162 0.0178 MG/L
SWRI18018000
SWRI18022000 15 / 15 0.0178 0.0187 0.29 n No BSL

7440-70-2 Calcium 18.1 21.4 MG/L SWRI18018000 15 / 15 21.4 19.8 No E
7440-48-4 Cobalt 0.00038 0.00049 MG/L SWRI18022000 5 / 15 0.00035 - 0.00035 0.00049 0.00047 0.00047 n Yes ASL
7440-50-8 Copper 0.0022 0.0029 MG/L SWRI18020000 15 / 15 0.0029 0.062 n No BSL
7439-89-6 Iron 0.171 0.392 MG/L SWRI18022000 15 / 15 0.392 0.627 1.1 n No BSL
7439-92-1 Lead 0.00021 0.00049 MG/L SWRI18014000 15 / 15 0.00049 0.0008 0.015 n No BSL
7439-95-4 Magnesium 3.95 4.66 MG/L SWRI18020000 15 / 15 4.66 4.76 No E
7439-96-5 Manganese 0.0461 0.106 MG/L SWRI18022000 15 / 15 0.106 0.0937 0.032 n 0.1 AWQC Yes ASL
7439-97-6 Mercury 0.00021 0.00021 MG/L SWRI18013000 1 / 15 0.000037 - 0.000037 0.00021 0.00006 0.00043 n No BSL

7439-98-7 Molybdenum 0.0016 0.0021 MG/L
SWRI18015000
SWRI18018000 15 / 15 0.0021 0.0017 0.0078 n No BSL

7440-02-0 Nickel 0.0029 0.0047 MG/L SWRI18015000 15 / 15 0.0047 0.0033 0.03 n 4.6 AWQC No BSL
7440-09-7 Potassium 6.4 8.34 MG/L SWRI18018000 15 / 15 8.34 7.396 No E
7782-49-2 Selenium 0.0015 J 0.0027 J MG/L SWRI18011000 8 / 15 0.0015 - 0.0033 0.0027 0.0078 n 4.2 AWQC No BSL
7440-23-5 Sodium 56.3 73.1 MG/L SWRI18021000 15 / 15 73.1 67.3 No E
7440-28-0 Thallium 0.00039 0.00039 MG/L SWRI18015000 1 / 15 0.000013 - 0.00004 0.00039 0.000195 0.000016 0.00047 AWQC Yes ASL
7440-66-6 Zinc 0.0104 0.014 MG/L SWRI18013000 6 / 15 0.006 - 0.0095 0.014 0.47 n 26 AWQC No BSL
7440-67-7 Zirconium 0.0011 J 0.0014 J MG/L SWRI18019000 2 / 15 0.000072 - 0.00077 0.0014 Yes NSL
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting Limits 

for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the dissolved metal upper limit concentrations for the Assabet River Upstream dataset.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX updated May 2012.

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for mercury, inorganic salts used for mercury.
RSL for vanadium, metallic used for vanadium.
Lead toxicity screening value is the MCL.
Uranium toxicity screening value for groundwater derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 

(5) Ambient Water Quality Criteria (AWQC) for organisms only.  U.S. Environmental Protection Agency (USEPA), 2006. National Recommended Water Quality Criteria. Office of Water, Office of Science and Technology (4304T).
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or AWQC or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of Potential Concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
108-67-8 1,3,5-Trimethylbenzene 0.00069 J 0.0101 J MG/KG SDRI06031000 5 / 10 0.00102 - 0.00311 0.0101 78 n No BSL
78-93-3 2-Butanone 0.0184 0.316 J MG/KG SDRI06035000 6 / 9 0.0094 - 0.0449 0.316 2800 n No BSL
591-78-6 2-Hexanone 0.0148 0.0932 MG/KG SDRI06001000 2 / 8 0.00509 - 0.0156 0.0932 21 n No BSL
67-64-1 Acetone 0.0889 0.79 J MG/KG SDRI06009000 5 / 10 0.0796 - 0.337 0.79 6100 n No BSL
75-15-0 Carbon disulfide 0.0034 J 0.0034 J MG/KG SDRI06017000 1 / 8 0.00509 - 0.0156 0.0034 82 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.00068 J 0.116 J MG/KG SDRI06036000 12 / 14 0.00102 - 0.00114 0.116 16 n No BSL
100-41-4 Ethyl benzene 0.0005 J 0.0247 J MG/KG SDRI06031000 7 / 12 0.00102 - 0.00311 0.0247 5.4 c No BSL
100-42-5 Styrene 0.00096 J 0.00096 J MG/KG SDRI06009000 1 / 8 0.00102 - 0.00311 0.00096 630 n No BSL
108-88-3 Toluene 0.0012 4.27 J MG/KG SDRI06038000 15 / 15 4.27 500 n No BSL
156-60-5 trans-1,2-Dichloroethene 0.00044 J 0.0039 J MG/KG SDRI06031000 2 / 9 0.00102 - 0.00311 0.0039 15 n No BSL
79-01-6 Trichloroethene 0.00042 J 0.0283 J MG/KG SDRI06038000 11 / 15 0.00102 - 0.0014 0.0283 0.91 c No BSL

Semivolatile Organics
51-28-5 2,4-Dinitrophenol 0.436 J 0.436 J MG/KG SDRI06039000 1 / 19 0.724 - 8.18 0.436 12 n No BSL
91-58-7 2-Chloronaphthalene 0.0185 J 0.0185 J MG/KG SDRI06039000 1 / 19 0.0362 - 0.409 0.0185 630 ns No BSL
91-57-6 2-Methylnaphthalene 0.024 J 0.024 J MG/KG SDRI06039000 1 / 19 0.0362 - 0.409 0.024 31 n No BSL
106-44-5 4-Methylphenol 0.163 J 0.163 J MG/KG SDRI06001000 1 / 3 0.937 - 1.71 0.163 31 n No BSL
208-96-8 Acenaphthylene 0.0212 J 0.0212 J MG/KG SDRI06039000 1 / 24 0.0362 - 0.405 0.0212 170 n No BSL
120-12-7 Anthracene 0.0233 J 0.176 MG/KG SDRI0602100R 5 / 23 0.0362 - 0.405 0.176 0.035 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.0238 J 0.111 J MG/KG SDRI06002000 4 / 23 0.0362 - 0.405 0.111 0.15 c No BSL
50-32-8 Benzo(a)pyrene 0.0439 0.0439 MG/KG SDRI06039000 1 / 23 0.0362 - 0.405 0.0439 0.015 c No FOD
205-99-2 Benzo(b)fluoranthene 0.0123 J 0.19 MG/KG SDRI0605100 3 / 23 0.0367 - 0.405 0.19 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0428 0.0428 MG/KG SDRI06039000 1 / 23 0.0362 - 0.405 0.0428 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.047 0.121 MG/KG SDRI0603800R 2 / 23 0.0362 - 0.405 0.121 1.5 c No BSL
65-85-0 Benzoic Acid 0.248 J 7.35 J MG/KG SDRI06032000 13 / 19 1.87 - 8.18 7.35 24000 nm No BSL
111-44-4 Bis(2-Chloroethyl)ether 0.478 1.53 J MG/KG SDRI06001000 2 / 19 0.342 - 4.09 1.53 0.21 c Yes ASL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.453 J 0.471 J MG/KG SDRI06038000 2 / 19 0.342 - 2.04 0.471 35 c* No BSL
86-74-8 Carbazole 0.0222 J 0.0222 J MG/KG SDRI06039000 1 / 19 0.362 - 4.09 0.0222 Yes NSL
218-01-9 Chrysene 0.0292 J 0.137 J MG/KG SDRI06022000 6 / 23 0.0362 - 0.405 0.137 0.102 15 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.0339 J 0.0339 J MG/KG SDRI06039000 1 / 23 0.0362 - 0.405 0.0339 0.015 c No FOD
84-66-2 Diethylphthalate 0.281 J 2.85 J MG/KG SDRI06002000 5 / 19 0.342 - 4.09 2.85 4900 n No BSL
84-74-2 Di-n-butylphthalate 0.0462 J 0.161 J MG/KG SDRI06009000 2 / 19 0.362 - 4.09 0.161 610 n No BSL
206-44-0 Fluoranthene 0.0449 J 0.282 J MG/KG SDRI06002000 9 / 23 0.0362 - 0.405 0.282 0.213 230 n No BSL
86-73-7 Fluorene 0.0198 J 0.0232 J MG/KG SDRI06039000 2 / 23 0.0362 - 0.405 0.0232 230 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0413 J 0.0413 J MG/KG SDRI06039000 1 / 23 0.0362 - 0.405 0.0413 0.15 c No BSL
65794-96-9 m+p-Methylphenol 0.494 J 1.1 J MG/KG SDRI06022000 3 / 16 0.342 - 4.09 1.1 31 n No BSL
91-20-3 Naphthalene 0.0191 J 0.0191 J MG/KG SDRI06039000 1 / 23 0.0362 - 0.405 0.0191 0.0497 3.6 c* No BSL
85-01-8 Phenanthrene 0.0228 J 0.187 J MG/KG SDRI06002000 10 / 23 0.0362 - 0.151 0.187 170 n No BSL
108-95-2 Phenol 0.093 J 0.116 J MG/KG SDRI06033000 3 / 19 0.362 - 4.09 0.116 1800 n No BSL
129-00-0 Pyrene 0.0329 J 0.301 J MG/KG SDRI06002000 18 / 23 0.0362 - 0.114 0.301 0.218 170 n No BSL

PAHs
208-96-8 Acenaphthylene 0.0732 J 0.0732 J MG/KG SDRI06001000 1 / 6 0.0234 - 0.205 0.0732 170 n No BSL
120-12-7 Anthracene 0.00598 J 0.00598 J MG/KG SDRI06005000 1 / 6 0.0261 - 0.205 0.00598 0.035 1700 n No BSL
50-32-8 Benzo(a)pyrene 0.057 J 0.057 J MG/KG SDRI06005000 1 / 6 0.00261 - 0.0232 0.057 0.015 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0434 J 0.0434 J MG/KG SDRI06005000 1 / 6 0.00261 - 0.0443 0.0434 170 n No BSL
206-44-0 Fluoranthene 0.0338 J 0.177 J MG/KG SDRI06009000 3 / 6 0.00261 - 0.0205 0.177 0.213 230 n No BSL
85-01-8 Phenanthrene 0.0326 J 0.0702 J MG/KG SDRI06005000 2 / 6 0.0261 - 0.205 0.0702 170 n No BSL
129-00-0 Pyrene 0.063 J 0.282 J MG/KG SDRI06009000 3 / 6 0.00261 - 0.0205 0.282 0.218 170 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.0125 J 27.8 J MG/KG SDRI0600900R 26 / 28 0.0482 - 0.0495 27.8 0.11 n[a] Yes ASL
11096-82-5 Aroclor-1260 0.0037 J 0.271 J MG/KG SDRI0600100R 9 / 29 0.0101 - 2.25 0.271 0.11 n[a] Yes ASL
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)
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Concentration 
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Inorganics
7429-90-5 Aluminum 1210 11600 MG/KG SDRI0602100R 29 / 29 11600 10300 7700 n Yes ASL
7440-36-0 Antimony 0.55 J 2.5 MG/KG SDRI0600900R 11 / 28 0.0385 - 0.36 2.5 3.1 n No BSL
7440-38-2 Arsenic 0.49 9.2 MG/KG SDRI0604500 23 / 28 0.208 - 1.1 9.2 7.1 0.39 c* Yes ASL
7440-39-3 Barium 10.1 J 98.1 MG/KG SDRI0600900R 28 / 28 98.1 47.7 1500 n No BSL
7440-41-7 Beryllium 1.3 140 MG/KG SDRI0600900R 28 / 28 140 0.4 16 n Yes ASL
7440-43-9 Cadmium 0.036 2.4 MG/KG SDRI0600900R 28 / 28 2.4 0.2 7 n No BSL
7440-70-2 Calcium 307 J 8520 MG/KG SDRI0600900R 28 / 28 8520 1310 No E
7440-47-3 Chromium 3.1 96.8 MG/KG SDRI0600900R 28 / 28 96.8 15.2 0.29 c Yes ASL
7440-48-4 Cobalt 0.3 4.3 MG/KG SDRI0600900R 28 / 28 4.3 2.1 2.3 n Yes ASL
7440-50-8 Copper 14.4 1590 MG/KG SDRI06030000 28 / 28 1590 9.1 310 n Yes ASL
7439-89-6 Iron 466 J 8700 J MG/KG SDRI0601700R 28 / 28 8700 6130 5500 n Yes ASL
7439-92-1 Lead 6.8 200 MG/KG SDRI0600900R 28 / 28 200 33.7 400 n No BSL
7439-95-4 Magnesium 128 2660 MG/KG SDRI0600500R 28 / 28 2660 1960 No E
7439-96-5 Manganese 13.7 J 170 MG/KG SDRI06002000 28 / 28 170 130 180 n No BSL
7439-97-6 Mercury 0.0094 5.8 J MG/KG SDRI0600900R 26 / 26 5.8 0.041 2.3 n Yes ASL
7439-98-7 Molybdenum 6.5 183 MG/KG SDRI06032000 23 / 23 183 0.49 39 n Yes ASL
7440-02-0 Nickel 6.9 65.9 MG/KG SDRI0604900 28 / 28 65.9 10.2 150 n No BSL
7440-09-7 Potassium 200 J 1400 J MG/KG SDRI0601700R 28 / 28 1400 596 No E
7782-49-2 Selenium 0.21 1.1 MG/KG SDRI0600900R 13 / 28 0.193 - 1.3 1.1 0.54 39 n No BSL
7440-22-4 Silver 0.28 32.4 MG/KG SDRI0600900R 20 / 28 0.15 - 0.58 32.4 39 n No BSL
7440-23-5 Sodium 38.1 340 MG/KG SDRI0604900 28 / 28 340 107 No E
7440-28-0 Thallium 0.13 1.3 MG/KG SDRI0600900R 9 / 28 0.063 - 0.36 1.3 0.078 Yes ASL
7440-29-1 Thorium 0.12 J 10.7 J MG/KG SDRI06030000 23 / 23 10.7 2.6 0.43 c Yes ASL
7440-32-6 Titanium 38.2 532 MG/KG SDRI06035000 23 / 23 532 326 Yes NSL
7440-33-7 Tungsten 0.58 J 34.7 J MG/KG SDRI0600900R 21 / 23 0.13 - 0.16 34.7 Yes NSL
7440-61-1 Uranium 2.8 J 327 J MG/KG SDRI0600900R 30 / 30 327 0.72 2.1 c Yes ASL
7440-62-2 Vanadium 3 J 22 J MG/KG SDRI06030000 28 / 28 22 14.1 39 n No BSL
7440-66-6 Zinc 7.8 J 466 MG/KG SDRI06022000 28 / 28 466 43.9 2300 n No BSL
7440-67-7 Zirconium 0.3 J 69 MG/KG SDRI0600900R 22 / 22 69 1.4 Yes NSL

EPH
HLA0108 C11-C22 Aromatics 59 801 MG/KG SDRI06030000 16 / 19 25.7 - 54.6 801 84 Yes ASL
HLA0109 C19-C36 Aliphatics 39.6 J 752 MG/KG SDRI06032000 14 / 19 12.1 - 18.9 752 12221 No BSL
HLA0113 C9-C18 Aliphatics 1.8 J 12.2 MG/KG SDRI06030000 13 / 19 6.16 - 10.3 12.2 176 No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the upper limit concentrations from the Westford Bog dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for p-Cresol used for m+p-Methylphenol.  
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for chromium (VI) used for chromium.
RSL for mercury inorganic salts used for mercury.
RSL for nickel soluble salts used for nickel.
RSL for thallium (soluble salts) used for thallium.
RSL for Aroclor 1254 non-cancer risks used for Aroclor 1260.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for sediment.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
FOD - Analyte detected in less than 5% of the samples.
E - Compound is an essential nutrient.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
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Concentration 
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Screening
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Retain as 
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Contaminant 
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Abbreviations:
COPC - Chemical of potential concern.
MG/KG - Milligrams per kilogram.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)
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Concentration
Frequency of 
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Concentration 
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Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.00062 J 0.0162 MG/KG SDRI04006000 4 / 12 0.000854 - 0.00162 0.0162 870 ns No BSL
78-93-3 2-Butanone 0.0239 0.0551 MG/KG SDRI04010000 5 / 12 0.0043 - 0.0239 0.0551 2800 n No BSL
75-15-0 Carbon disulfide 0.0011 J 0.0106 MG/KG SDRI04010000 8 / 12 0.00421 - 0.00795 0.0106 82 n No BSL
75-00-3 Chloroethane 0.0011 J 0.0011 J MG/KG SDRI04011000 1 / 12 0.000842 - 0.00162 0.0011 1500 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.00062 J 0.00062 J MG/KG SDRI04012000DUP 1 / 12 0.000842 - 0.00162 0.00062 16 n No BSL
127-18-4 Tetrachloroethene 0.0003 J 0.0011 J MG/KG SDRI04002000 4 / 12 0.000842 - 0.00162 0.0011 8.6 nc No BSL
108-88-3 Toluene 0.00048 J 0.0016 MG/KG SDRI04001000 4 / 12 0.000842 - 0.00162 0.0016 500 n No BSL
79-01-6 Trichloroethene 0.00032 J 0.00094 J MG/KG SDRI04012000DUP 3 / 12 0.000842 - 0.00162 0.00094 0.91 c No BSL

Semivolatile Organics
88-06-2 2,4,6-Trichlorophenol 0.0972 J 0.0972 J MG/KG SDRI04012000 1 / 12 0.439 - 0.711 0.0972 6.1 n[a] No BSL
91-57-6 2-Methylnaphthalene 0.0163 J 0.0744 MG/KG SDRI04012000 4 / 12 0.0439 - 0.0576 0.0744 31 n No BSL
83-32-9 Acenaphthene 0.0227 J 0.101 MG/KG SDRI04001000 6 / 13 0.0439 - 0.0531 0.101 0.242 340 n No BSL
208-96-8 Acenaphthylene 0.0212 J 0.148 MG/KG SDRI04001000 4 / 13 0.0439 - 0.0576 0.148 0.0947 170 n No BSL
120-12-7 Anthracene 0.014 J 0.317 MG/KG SDRI04001000 10 / 13 0.045 - 0.048 0.317 0.34 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.0299 J 1.79 MG/KG SDRI04001000 13 / 13 1.79 4.34 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.0165 J 1.71 MG/KG SDRI04001000 12 / 13 0.0463 - 0.0463 1.71 5.55 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.0678 J 3.58 MG/KG SDRI04001000 13 / 13 3.58 9 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0226 J 0.82 MG/KG SDRI04001000 10 / 13 0.0431 - 0.048 0.82 2.82 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.0306 J 0.439 MG/KG SDRI04002000 8 / 13 0.0449 - 0.0576 0.439 4.1 1.5 c No BSL
65-85-0 Benzoic Acid 0.461 J 0.805 J MG/KG SDRI04002000 8 / 12 0.885 - 1.06 0.805 0.638 24000 nm No BSL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.13 J 0.598 MG/KG SDRI04010000 6 / 12 0.442 - 0.531 0.598 0.627 35 c* No BSL
86-74-8 Carbazole 0.0199 J 0.26 J MG/KG SDRI04001000 6 / 12 0.442 - 0.531 0.26 Yes NSL
218-01-9 Chrysene 0.0231 J 2.3 MG/KG SDRI04001000 13 / 13 2.3 5.77 15 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.195 0.195 MG/KG SDRI04012000 1 / 13 0.0431 - 0.0711 0.195 0.163 0.015 c Yes ASL
132-64-9 Dibenzofuran 0.148 J 0.148 J MG/KG SDRI04001000 1 / 12 0.439 - 0.711 0.148 0.133 7.8 n No BSL
84-74-2 Di-n-butylphthalate 0.116 J 0.116 J MG/KG SDRI04004000 1 / 12 0.439 - 0.711 0.116 610 n No BSL
206-44-0 Fluoranthene 0.047 J 4.09 MG/KG SDRI04001000 13 / 13 4.09 3.66 230 n No BSL
86-73-7 Fluorene 0.0147 J 0.243 MG/KG SDRI04001000 7 / 13 0.0439 - 0.0531 0.243 0.365 230 n No BSL
77-47-4 Hexachlorocyclopentadiene 0.307 J 0.307 J MG/KG SDRI04012000DUP 1 / 12 0.439 - 0.711 0.307 37 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0187 J 0.872 MG/KG SDRI04001000 13 / 13 0.872 2.82 0.15 c Yes ASL
91-20-3 Naphthalene 0.0569 0.134 MG/KG SDRI04001000 4 / 13 0.0431 - 0.0576 0.134 3.6 c* No BSL
87-86-5 Pentachlorophenol 0.347 J 0.398 J MG/KG SDRI04012000DUP 2 / 12 0.439 - 0.711 0.398 0.89 c No BSL
85-01-8 Phenanthrene 0.0265 J 2.44 MG/KG SDRI04001000 13 / 13 2.44 1.72 170 n No BSL
129-00-0 Pyrene 0.0511 J 3.77 J MG/KG SDRI04001000 13 / 13 3.77 3.79 170 n No BSL

PAHs
208-96-8 Acenaphthylene 0.184 J 0.184 J MG/KG SDRI04002000 1 / 12 0.0451 - 0.72 0.184 0.0947 170 n No BSL
120-12-7 Anthracene 0.0558 J 1.57 MG/KG SDRI04002000 3 / 12 0.0898 - 0.72 1.57 0.34 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.0244 5.89 MG/KG SDRI04002000 11 / 12 0.045 - 0.045 5.89 4.34 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.0238 J 4.98 MG/KG SDRI04002000 9 / 12 0.0185 - 0.045 4.98 5.55 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.0364 5.9 MG/KG SDRI04002000 11 / 12 0.045 - 0.045 5.9 9 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0556 2.86 MG/KG SDRI04002000 7 / 12 0.0185 - 0.045 2.86 2.82 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.0161 3.53 MG/KG SDRI04002000 7 / 12 0.0248 - 0.382 3.53 4.1 1.5 c Yes ASL
218-01-9 Chrysene 0.0233 5.88 MG/KG SDRI04002000 9 / 12 0.0185 - 0.045 5.88 5.77 15 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.032 J 0.032 J MG/KG SDRI04012000 1 / 12 0.00898 - 0.072 0.032 0.163 0.015 c Yes ASL
206-44-0 Fluoranthene 0.0358 13.2 MG/KG SDRI04002000 12 / 12 13.2 3.66 230 n No BSL
86-73-7 Fluorene 0.0324 J 1.77 J MG/KG SDRI04002000 2 / 12 0.0898 - 0.72 1.77 0.365 230 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0244 3.13 MG/KG SDRI04002000 5 / 12 0.00898 - 0.072 3.13 2.82 0.15 c Yes ASL
85-01-8 Phenanthrene 0.0256 J 9.91 MG/KG SDRI04002000 11 / 12 0.45 - 0.45 9.91 1.72 170 n No BSL
129-00-0 Pyrene 0.0198 10.1 MG/KG SDRI04002000 12 / 12 10.1 3.79 170 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.436 366 MG/KG SDRI04002000 6 / 6 366 0.11 n[a] Yes ASL
11096-82-5 Aroclor-1260 0.0697 0.0697 MG/KG SCRI04005000DUP 1 / 6 0.451 - 71.1 0.0697 0.11 n[a] Yes ASL (b)
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)
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Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 
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Background 

Value (3)

Screening
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Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Inorganics
7429-90-5 Aluminum 5080 11500 MG/KG SDRI04004000 13 / 13 11500 21010 7700 n Yes ASL
7440-36-0 Antimony 2.7 J 2.7 J MG/KG SDRI04010000 1 / 13 0.33 - 0.94 2.7 0.28 3.1 n No BSL
7440-38-2 Arsenic 6.6 J 19.5 J MG/KG SDRI04012000 13 / 13 19.5 11.8 0.39 c* Yes ASL
7440-39-3 Barium 19.5 158 MG/KG SDRI04010000 13 / 13 158 54.7 1500 n No BSL
7440-41-7 Beryllium 0.71 2.9 MG/KG SDRI04006000 13 / 13 2.9 0.63 16 n No BSL
7440-43-9 Cadmium 0.086 0.48 MG/KG SDRI04012000 12 / 13 0.095 - 0.095 0.48 2.9 7 n No BSL
7440-70-2 Calcium 586 1920 MG/KG SDRI04010000 13 / 13 1920 1400 No E
7440-47-3 Chromium 11.7 J 23.7 J MG/KG SDRI04004000 13 / 13 23.7 37.5 0.29 c Yes ASL
7440-48-4 Cobalt 3.6 7.5 MG/KG SDRI04010000 13 / 13 7.5 5.7 2.3 n Yes ASL
7440-50-8 Copper 256 1040 MG/KG SDRI04006000 13 / 13 1040 30.8 310 n Yes ASL
7439-89-6 Iron 5890 12000 MG/KG SDRI04004000 13 / 13 12000 18200 5500 n Yes ASL
7439-92-1 Lead 22.2 139 MG/KG SDRI04006000 13 / 13 139 242 400 n No BSL
7439-95-4 Magnesium 1810 3450 MG/KG SDRI04011000 13 / 13 3450 3890 No E
7439-96-5 Manganese 58.3 199 MG/KG SDRI04003000 13 / 13 199 121 180 n Yes ASL
7439-97-6 Mercury 0.023 0.22 MG/KG SDRI04010000 13 / 13 0.22 0.35 2.3 n No BSL
7439-98-7 Molybdenum 0.51 4.4 MG/KG SDRI04010000 13 / 13 4.4 1.3 39 n No BSL
7440-02-0 Nickel 9.9 J 20 J MG/KG SDRI04004000 13 / 13 20 21.1 150 n No BSL
7440-09-7 Potassium 795 1680 MG/KG SDRI04008000 13 / 13 1680 2330 No E
7782-49-2 Selenium 0.27 0.91 MG/KG SDRI04004000 10 / 13 0.236 - 0.275 0.91 39 n No BSL
7440-22-4 Silver 0.18 0.92 MG/KG SDRI04002000 13 / 13 0.92 0.17 39 n No BSL
7440-23-5 Sodium 73.8 138 MG/KG SDRI04002000 13 / 13 138 393 No E
7440-28-0 Thallium 0.07 0.15 MG/KG SDRI04002000 12 / 13 0.089 - 0.089 0.15 0.23 0.078 Yes ASL
7440-29-1 Thorium 2.1 5.9 MG/KG SDRI04011000 13 / 13 5.9 5.7 0.43 c Yes ASL
7440-32-6 Titanium 131 532 MG/KG SDRI04012000DUP 13 / 13 532 647 Yes NSL
7440-33-7 Tungsten 0.45 1.3 MG/KG SDRI04010000 10 / 13 0.17 - 0.3 1.3 0.92 Yes NSL
7440-61-1 Uranium 6.9 J 129 J MG/KG SDRI04010000 13 / 13 129 2.5 2.1 c Yes ASL
7440-62-2 Vanadium 9 J 32.2 J MG/KG SDRI04001000 13 / 13 32.2 35.2 39 n No BSL
7440-66-6 Zinc 51.9 153 MG/KG SDRI04010000 13 / 13 153 244 2300 n No BSL

7440-67-7 Zirconium 1.3 J 4.6 J MG/KG
SDRI04006000
SDRI04012000 13 / 13 4.6 2 Yes NSL

EPH
HLA0108 C11-C22 Aromatics 65.8 288 MG/KG SDRI04007000 3 / 12 22 - 468 288 84 Yes ASL
HLA0109 C19-C36 Aliphatics 14.7 610 MG/KG SDRI04007000 12 / 12 610 12221 No BSL
HLA0113 C9-C18 Aliphatics 3.92 J 13 MG/KG SDRI04007000 3 / 12 7.7 - 112 13 176 No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the upper limit concentrations from the Maynard Pond dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for chromium (VI) used for chromium.
RSL for mercury inorganic salts used for mercury.
RSL for nickel soluble salts used for nickel.
RSL for thallium (soluble salts) used for thallium.
RSL for Aroclor 1254 non-cancer risks used for Aroclor 1260.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for sediment.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
ASL (b) - Total PCB concentration (sum of concentrations in all Arochlors) exceeds the RSL.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 
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Concentration 
Used for 
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Background 
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Screening
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Retain as 

COPC? (6)

Rationale for 
Contaminant 
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BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of potential concern.
MG/KG - Milligrams per kilogram.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 
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Concentration 

(Qualifier)
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Concentration
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Volatile Organics
78-93-3 2-Butanone 0.0118 0.0811 J MG/KG SDRI10005000 4 / 6 0.00745 - 0.011 0.0811 2800 n No BSL
67-64-1 Acetone 0.0301 0.387 J MG/KG SDRI10005000 12 / 12 0.387 6100 n No BSL

Semivolatile Organics
123-91-1 1,4-Dioxane 0.311 J 0.311 J MG/KG SDRI10009000R 1 / 12 0.447 - 7.79 0.311 4.9 c No BSL
91-57-6 2-Methylnaphthalene 0.205 J 0.205 J MG/KG SDRI10006000R 1 / 12 0.0447 - 0.779 0.205 31 n No BSL
208-96-8 Acenaphthylene 0.044 J 3.13 MG/KG SDRI10002000 3 / 12 0.0447 - 0.161 3.13 170 n No BSL
56-55-3 Benzo(a)anthracene 0.076 J 0.182 J MG/KG SDRI10005000R 7 / 12 0.101 - 0.779 0.182 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.128 4.58 MG/KG SDRI10002000 5 / 12 0.109 - 0.161 4.58 0.516 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.189 1.11 MG/KG SDRI10002000 6 / 12 0.109 - 0.161 1.11 0.417 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0847 0.534 MG/KG SDRI10009000R 2 / 12 0.101 - 0.779 0.534 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.0906 0.577 J MG/KG SDRI10002000 2 / 12 0.101 - 0.161 0.577 1.5 c No BSL
65-85-0 Benzoic Acid 0.0515 J 4.05 J MG/KG SDRI10007000R 3 / 12 2.18 - 15.6 4.05 3.97 24000 nm No BSL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.429 J 0.629 J MG/KG SDRI10007000R 7 / 12 0.223 - 7.79 0.629 0.531 35 c* No BSL
218-01-9 Chrysene 0.053 J 0.902 MG/KG SDRI10002000 12 / 12 0.902 0.119 15 c No BSL
84-66-2 Diethylphthalate 0.245 J 0.416 J MG/KG SDRI10006000R 3 / 12 0.447 - 7.79 0.416 4900 n No BSL
206-44-0 Fluoranthene 0.069 J 1.3 MG/KG SDRI10002000 12 / 12 1.3 0.176 230 n No BSL
86-73-7 Fluorene 0.0094 J 0.0206 J MG/KG SDRI10003000 2 / 12 0.101 - 0.779 0.0206 230 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0694 0.0694 MG/KG SDRI10001000 1 / 12 0.101 - 0.779 0.0694 0.185 0.15 c No BSL
91-20-3 Naphthalene 0.085 J 0.085 J MG/KG SDRI10006000R 1 / 12 0.0447 - 0.779 0.085 3.6 c* No BSL
85-01-8 Phenanthrene 0.051 J 0.885 MG/KG SDRI10002000 12 / 12 0.885 0.087 170 n No BSL
129-00-0 Pyrene 0.065 J 1.58 MG/KG SDRI10002000 11 / 12 0.133 - 0.133 1.58 0.192 170 n No BSL

PAHs
120-12-7 Anthracene 0.0145 J 0.0145 J MG/KG SDRI10003000 1 / 4 0.0894 - 0.39 0.0145 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.113 0.47 MG/KG SDRI10002000 3 / 4 0.036 - 0.036 0.47 0.15 c Yes ASL
50-32-8 Benzo(a)pyrene 0.0786 0.353 MG/KG SDRI10002000 3 / 4 0.0274 - 0.0274 0.353 0.516 0.015 c Yes ASL
205-99-2 Benzo(b)fluoranthene 0.14 0.534 MG/KG SDRI10002000 3 / 4 0.0166 - 0.0166 0.534 0.417 0.15 c Yes ASL
191-24-2 Benzo(ghi)perylene 0.0574 J 0.0574 J MG/KG SDRI10009000R 1 / 4 0.00354 - 0.039 0.0574 170 n No BSL
207-08-9 Benzo(k)fluoranthene 0.232 0.232 MG/KG SDRI10002000 1 / 4 0.00177 - 0.0083 0.232 1.5 c No BSL
218-01-9 Chrysene 0.0489 0.381 MG/KG SDRI10002000 4 / 4 0.381 0.119 15 c No BSL
206-44-0 Fluoranthene 0.0669 0.735 MG/KG SDRI10002000 4 / 4 0.735 0.176 230 n No BSL
85-01-8 Phenanthrene 0.127 0.546 MG/KG SDRI10002000 3 / 4 0.166 - 0.166 0.546 0.087 170 n No BSL
129-00-0 Pyrene 0.117 J 0.844 MG/KG SDRI10002000 4 / 4 0.844 0.192 170 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.0076 J 0.0921 MG/KG SDRI10012000R 6 / 9 0.0112 - 0.0161 0.0921 0.11 n[a] Yes ASL (b)
11096-82-5 Aroclor-1260 0.02 0.0977 J MG/KG SDRI10012000R 5 / 9 0.0101 - 0.0161 0.0977 0.11 n[a] Yes ASL (b)

Inorganics
7429-90-5 Aluminum 1830 J 7760 MG/KG SDRI10002000 12 / 12 7760 27400 7700 n Yes ASL
7440-36-0 Antimony 0.23 J 1.2 J MG/KG SDRI10006000R 7 / 12 0.1 - 0.38 1.2 3.1 n No BSL
7440-38-2 Arsenic 0.29 3.3 MG/KG SDRI10001000 12 / 12 3.3 9.8 0.39 c* Yes ASL
7440-39-3 Barium 27 143 J MG/KG SDRI10007000R 12 / 12 143 54.2 1500 n No BSL
7440-41-7 Beryllium 0.18 J 0.6 MG/KG SDRI10002000 12 / 12 0.6 3.9 16 n No BSL
7440-43-9 Cadmium 0.15 0.72 MG/KG SDRI10012000R 12 / 12 0.72 0.97 7 n No BSL
7440-70-2 Calcium 886 15900 J MG/KG SDRI10010000R 12 / 12 15900 3156 No E
7440-47-3 Chromium 4.9 J 13.3 MG/KG SDRI10002000 12 / 12 13.3 29.7 0.29 c Yes ASL
7440-48-4 Cobalt 0.37 2.1 MG/KG SDRI10012000R 12 / 12 2.1 4.82 2.3 n No BSL
7440-50-8 Copper 9.9 25.5 MG/KG SDRI10012000R 12 / 12 25.5 23.5 310 n No BSL
7439-89-6 Iron 933 5260 MG/KG SDRI10001000 12 / 12 5260 9520 5500 n No BSL
7439-92-1 Lead 12.3 132 J MG/KG SDRI10002000 12 / 12 132 300 400 n No BSL
7439-95-4 Magnesium 305 J 1460 MG/KG SDRI10001000 12 / 12 1460 2710 No E
7439-96-5 Manganese 28.1 J 109 J MG/KG SDRI10012000R 12 / 12 109 84 180 n No BSL
7439-97-6 Mercury 0.021 0.2 J MG/KG SDRI10002000 11 / 12 0.00213 - 0.00213 0.2 0.161 2.3 n No BSL
7439-98-7 Molybdenum 0.35 3.4 MG/KG SDRI10008000R 12 / 12 3.4 2.6 39 n No BSL
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)
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Concentration 

(Qualifier) Units

Sample ID of 
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Concentration
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Deletion or 
Selection

7440-02-0 Nickel 2.3 8.8 MG/KG SDRI10012000R 12 / 12 8.8 17 150 n No BSL
7440-09-7 Potassium 179 J 679 MG/KG SDRI10001000 12 / 12 679 751 No E
7782-49-2 Selenium 0.76 2.1 J MG/KG SDRI10002000 11 / 12 0.48 - 0.48 2.1 4.2 39 n No BSL
7440-22-4 Silver 0.045 0.14 MG/KG SDRI10006000R 12 / 12 0.14 0.159 39 n No BSL
7440-23-5 Sodium 83.4 283 J MG/KG SDRI10007000R 12 / 12 283 1170 No E

7440-28-0 Thallium 0.054 J 0.17 MG/KG
SDRI10002000

SDRI10012000R 10 / 12 0.038 - 0.045 0.17 0.32 0.78 No BSL
7440-29-1 Thorium 0.085 J 3.33 MG/KG SDRI10001000 12 / 12 3.33 2.34 0.43 c Yes ASL
7440-32-6 Titanium 75.2 315 MG/KG SDRI10001000 12 / 12 315 727 Yes NSL
7440-33-7 Tungsten 0.12 1.16 J MG/KG SDRI10002000 11 / 12 0.666 - 0.666 1.16 0.37 Yes NSL
7440-61-1 Uranium 1.3 J 5 J MG/KG SDRI10006000R 10 / 10 5 22.6 2.1 c Yes ASL
7440-62-2 Vanadium 4.3 J 21.9 J MG/KG SDRI10006000R 12 / 12 21.9 28.8 39 n No BSL
7440-66-6 Zinc 14.4 101 J MG/KG SDRI10002000 12 / 12 101 78.6 2300 n No BSL
7440-67-7 Zirconium 0.26 J 0.56 J MG/KG SDRI10004000R 8 / 12 0.3 - 0.95 0.56 1.9 Yes NSL

EPH
HLA0108 C11-C22 Aromatics 38.2 J 197 MG/KG SDRI10006000R 10 / 12 16.6 - 25 197 84 Yes ASL
HLA0109 C19-C36 Aliphatics 10.5 J 48 MG/KG SDRI10006000R 12 / 12 48 12221 No BSL
HLA0113 C9-C18 Aliphatics 2.45 J 2.45 J MG/KG SDRI10006000R 1 / 12 6.08 - 14 2.45 176 No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the upper limit concentrations from the Conant Well dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for chromium (VI) used for chromium.
RSL for mercury inorganic salts used for mercury.
RSL for nickel soluble salts used for nickel.
RSL for thallium (soluble salts) used for thallium.
RSL for Aroclor 1254 non-cancer risks used for Aroclor 1260.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for sediment.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of potential concern.
MG/KG - Milligrams per kilogram.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
127-18-4 Tetrachloroethene 0.0012 J 0.0065 J MG/KG SDRI18006000 5 / 6 0.00603 - 0.00603 0.0065 8.6 nc No BSL

79-01-6 Trichloroethene 0.0044 J 0.0044 J MG/KG
SDRI18004000DUP

SDRI18007000 2 / 4 0.000938 - 0.00167 0.0044 0.91 c No BSL
Inorganics

7429-90-5 Aluminum 4810 21800 J MG/KG SDRI18023000 22 / 22 21800 16200 7700 n Yes ASL
7440-38-2 Arsenic 2 18.4 J MG/KG SDRI18005000 22 / 22 18.4 51.6 0.39 c* Yes ASL
7440-39-3 Barium 19.7 88.5 J MG/KG SDRI18027000 22 / 22 88.5 115 1500 n No BSL
7440-41-7 Beryllium 0.27 1.4 MG/KG SDRI18028000A 22 / 22 1.4 1.3 16 n No BSL

7440-43-9 Cadmium 0.1 2 J MG/KG
SDRI18001000
SDRI18034000 22 / 22 2 2 7 n No BSL

7440-70-2 Calcium 1690 10100 J MG/KG SDRI18029000 22 / 22 10100 5580 No E
7440-47-3 Chromium 17.8 1400 J MG/KG SDRI18005000 22 / 22 1400 882 0.29 c Yes ASL
7440-48-4 Cobalt 2.5 19.7 J MG/KG SDRI18001000 22 / 22 19.7 11.2 2.3 n Yes ASL
7440-50-8 Copper 2.3 J 253 J MG/KG SDRI18005000 22 / 22 253 283 310 n No BSL
7439-89-6 Iron 3830 J 20600 MG/KG SDRI18027000 22 / 22 20600 20100 5500 n Yes ASL
7439-92-1 Lead 10.2 J 389 J MG/KG SDRI18005000 22 / 22 389 352 400 n No BSL
7439-95-4 Magnesium 1450 J 6110 J MG/KG SDRI18027000 22 / 22 6110 3670 No E
7439-96-5 Manganese 54.1 492 J MG/KG SDRI18001000 22 / 22 492 344 180 n Yes ASL
7439-97-6 Mercury 0.035 5.2 J MG/KG SDRI18005000 21 / 22 0.019 - 0.019 5.2 4.5 2.3 n Yes ASL
7439-98-7 Molybdenum 0.3 5.8 J MG/KG SDRI18023000 22 / 22 5.8 39 n No BSL
7440-02-0 Nickel 8.2 31.1 MG/KG SDRI18027000 22 / 22 31.1 25.4 150 n No BSL
7440-09-7 Potassium 434 1950 MG/KG SDRI18027000 22 / 22 1950 1110 No E
7782-49-2 Selenium 0.62 J 6.1 J MG/KG SDRI18032000 15 / 18 1.1 - 4.2 6.1 2.4 39 n No BSL
7440-22-4 Silver 0.053 1.5 J MG/KG SDRI18005000 22 / 22 1.5 1.3 39 n No BSL
7440-23-5 Sodium 169 589 MG/KG SDRI18027000 22 / 22 589 217 No E
7440-28-0 Thallium 0.068 0.36 MG/KG SDRI18004000 7 / 14 0.1 - 0.25 0.36 0.29 0.078 Yes ASL
7440-29-1 Thorium 1.1 J 8.2 J MG/KG SDRI18027000 22 / 22 8.2 0.43 c Yes ASL
7440-32-6 Titanium 194 1290 J MG/KG SDRI18023000 22 / 22 1290 Yes NSL
7440-33-7 Tungsten 1.9 4.2 J MG/KG SDRI18023000 5 / 13 0.33 - 1.4 4.2 Yes NSL
7440-61-1 Uranium 2.6 J 27.9 J MG/KG SDRI18027000 22 / 22 27.9 2.1 c Yes ASL
7440-62-2 Vanadium 9.6 147 J MG/KG SDRI18005000 22 / 22 147 267 39 n Yes ASL
7440-66-6 Zinc 19.4 252 J MG/KG SDRI18030000 22 / 22 252 207 2300 n No BSL
7440-67-7 Zirconium 0.91 2.5 J MG/KG SDRI18023000 8 / 14 0.31 - 1.1 2.5 Yes NSL

Footnotes: Abbreviations:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix. MG/KG - Milligrams per kilogram.
(2) The concentration used for screening is the maximum detected concentration. COPC - Chemical of potential concern.
(3) Background values are the maximum detected concentrations in the Assabet River Upstream Embayment dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1. Data Qualifiers:
RSL for chromium (VI) used for chromium. J - Value is estimated. 
RSL for mercury inorganic salts used for mercury.
RSL for nickel soluble salts used for nickel.
RSL for thallium (soluble salts) used for thallium.
Thorium and uranium toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for sediment.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
Maximum 

Concentration
Frequency of 

Detection
Range of Reporting 

Limits for Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
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Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
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Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.0014 0.0084 MG/KG SDRI18011000 4 / 15 0.000799 - 0.00217 0.0084 0.0288 870 ns No BSL
75-34-3 1,1-Dichloroethane 0.00047 J 0.00047 J MG/KG SDRI18008000 1 / 15 0.000799 - 0.00217 0.00047 0.0021 3.3 c No BSL
75-35-4 1,1-Dichloroethene 0.0008 J 0.002 MG/KG SDRI18011000 2 / 15 0.000799 - 0.00217 0.002 0.0075 24 n No BSL
78-93-3 2-Butanone 0.0143 0.0458 J MG/KG SDRI18021000 3 / 15 0.00399 - 0.00655 0.0458 2800 n No BSL
67-64-1 Acetone 0.0059 J 0.214 J MG/KG SDRI18021000 5 / 15 0.00399 - 0.0063 0.214 6100 n No BSL
75-15-0 Carbon disulfide 0.0036 J 0.0078 J MG/KG SDRI18021000 3 / 15 0.00399 - 0.0108 0.0078 0.0032 82 n No BSL
127-18-4 Tetrachloroethene 0.00044 J 0.0095 MG/KG SDRI18013000 7 / 15 0.000923 - 0.00217 0.0095 0.0052 8.6 nc No BSL
108-88-3 Toluene 0.00077 J 0.00077 J MG/KG SDRI18021000 1 / 15 0.000799 - 0.00217 0.00077 500 n No BSL
79-01-6 Trichloroethene 0.0023 0.0207 MG/KG SDRI18011000 6 / 15 0.000799 - 0.00217 0.0207 0.0464 0.91 c No BSL

Inorganics
7429-90-5 Aluminum 3130 10000 MG/KG SDRI18008000 15 / 15 10000 16700 7700 n Yes ASL
7440-36-0 Antimony 0.17 J 0.22 J MG/KG SDRI18021000 3 / 15 0.028 - 0.13 0.22 3.1 n No BSL
7440-38-2 Arsenic 2.5 J 121 J MG/KG SDRI18019000 15 / 15 121 109 0.39 c* Yes ASL
7440-39-3 Barium 12.6 J 73.9 J MG/KG SDRI18020000 15 / 15 73.9 81.1 1500 n No BSL
7440-41-7 Beryllium 0.14 0.6 MG/KG SDRI18019000 15 / 15 0.6 50.8 16 n No BSL
7440-43-9 Cadmium 0.054 J 1.1 J MG/KG SDRI18020000 15 / 15 1.1 2.5 7 n No BSL
7440-70-2 Calcium 534 3420 MG/KG SDRI18013000 15 / 15 3420 6380 No E
7440-47-3 Chromium 13.4 J 469 J MG/KG SDRI18020000 15 / 15 469 40.6 0.29 c Yes ASL
7440-48-4 Cobalt 2.2 16.4 MG/KG SDRI18019000 15 / 15 16.4 30.6 2.3 n Yes ASL
7440-50-8 Copper 4.7 J 73.8 J MG/KG SDRI18021000 15 / 15 73.8 46.7 310 n No BSL
7439-89-6 Iron 4690 J 114000 J MG/KG SDRI18019000 15 / 15 114000 64200 5500 n Yes ASL
7439-92-1 Lead 5 J 327 J MG/KG SDRI18020000 15 / 15 327 88.1 400 n No BSL
7439-95-4 Magnesium 1060 3780 MG/KG SDRI18008000 15 / 15 3780 7610 No E
7439-96-5 Manganese 83.4 564 MG/KG SDRI18019000 15 / 15 564 1635 180 n Yes ASL
7439-97-6 Mercury 0.0071 J 0.66 J MG/KG SDRI18011000 15 / 15 0.66 0.13 2.3 n No BSL
7439-98-7 Molybdenum 0.15 8.4 MG/KG SDRI18019000 15 / 15 8.4 6.1 39 n No BSL
7440-02-0 Nickel 6.1 26.7 MG/KG SDRI18021000 15 / 15 26.7 29.8 150 n No BSL
7440-09-7 Potassium 256 J 1290 J MG/KG SDRI18008000 15 / 15 1290 4960 No E
7782-49-2 Selenium 0.59 1.5 MG/KG SDRI18021000 6 / 15 0.355 - 1.3 1.5 39 n No BSL
7440-22-4 Silver 0.022 J 0.57 J MG/KG SDRI18021000 15 / 15 0.57 0.3 39 n No BSL
7440-23-5 Sodium 68.6 251 MG/KG SDRI18021000 15 / 15 251 892 No E
7440-28-0 Thallium 0.05 0.18 MG/KG SDRI18019000 15 / 15 0.18 0.43 0.078 Yes ASL
7440-29-1 Thorium 1.4 J 6.1 J MG/KG SDRI18012000 15 / 15 6.1 13.8 0.43 c Yes ASL
7440-32-6 Titanium 188 J 545 J MG/KG SDRI18011000 15 / 15 545 648 Yes NSL
7440-33-7 Tungsten 0.24 J 2.5 J MG/KG SDRI18020000DUP 14 / 15 0.2 - 0.2 2.5 1.29 Yes NSL
7440-61-1 Uranium 0.48 2.5 MG/KG SDRI18014000 15 / 15 2.5 4.5 2.1 c Yes ASL
7440-62-2 Vanadium 7.6 J 50 J MG/KG SDRI18020000 15 / 15 50 53.9 39 n Yes ASL
7440-66-6 Zinc 14.3 J 260 J MG/KG SDRI18020000 15 / 15 260 55.6 2300 n No BSL
7440-67-7 Zirconium 0.72 J 4 J MG/KG SDRI18020000 15 / 15 4 3.4 Yes NSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are the upper limit concentrations from the Assabet River Upstream dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for chromium (VI) used for chromium.
RSL for mercury inorganic salts used for mercury.
RSL for nickel soluble salts used for nickel.
RSL for thallium (soluble salts) used for thallium.
Thorium and uranium toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for sediment.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)
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Concentration
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(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.
ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.

Abbreviations:
MG/KG - Milligrams per kilogram.
COPC - Chemical of potential concern.

Data Qualifiers:
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)
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Concentration 

(Qualifier) Units
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Concentration
Frequency of 
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Semivolatile Organics
95-95-4 2,4,5-Trichlorophenol 0.238 J 0.238 J MG/KG SDRI06028000 1 / 21 0.352 - 8.3 0.238 610 n No BSL
91-58-7 2-Chloronaphthalene 0.087 J 0.087 J MG/KG SDRI06028000 1 / 21 0.0352 - 0.83 0.087 630 ns No BSL
91-57-6 2-Methylnaphthalene 0.092 J 0.092 J MG/KG SDRI06028000 1 / 21 0.0352 - 0.83 0.092 31 n No BSL
208-96-8 Acenaphthylene 0.09 J 0.09 J MG/KG SDRI06028000 1 / 21 0.0352 - 0.83 0.09 170 n No BSL
120-12-7 Anthracene 0.03 J 0.097 J MG/KG SDRI06028000 3 / 21 0.0352 - 0.83 0.097 1700 n No BSL
56-55-3 Benzo(a)anthracene 0.0352 J 0.11 J MG/KG SDRI06023000 8 / 21 0.0472 - 0.83 0.11 0.15 c No BSL
50-32-8 Benzo(a)pyrene 0.0363 J 0.051 J MG/KG SDRI06043000 5 / 21 0.0472 - 0.83 0.051 0.015 c No ASL [a]
205-99-2 Benzo(b)fluoranthene 0.0787 0.558 J MG/KG SDRI06011000 8 / 21 0.0472 - 0.692 0.558 0.15 c No ASL [a]
207-08-9 Benzo(k)fluoranthene 0.0412 J 0.371 J MG/KG SDRI06008000 3 / 21 0.0352 - 0.83 0.371 1.5 c No BSL
65-85-0 Benzoic Acid 0.49 J 9.2 J MG/KG SDRI06010000 13 / 21 0.82 - 16.6 9.2 24000 nm No BSL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.411 J 2.15 J MG/KG SDRI06027000 6 / 21 0.352 - 4.15 2.15 35 c* No BSL
85-68-7 Butylbenzylphthalate 0.287 J 0.287 J MG/KG SDRI06028000 1 / 21 0.352 - 8.3 0.287 260 c* No BSL
218-01-9 Chrysene 0.0448 0.317 J MG/KG SDRI06011000 13 / 21 0.0472 - 0.692 0.317 15 c No BSL
132-64-9 Dibenzofuran 0.107 J 0.436 J MG/KG SDRI06027000 3 / 21 0.352 - 8.3 0.436 7.8 n No BSL
84-66-2 Diethylphthalate 0.177 J 1.29 J MG/KG SDRI06013000 11 / 21 0.352 - 8.3 1.29 4900 n No BSL
84-74-2 Di-n-butylphthalate 0.0584 J 0.139 J MG/KG SDRI06028000 3 / 21 0.352 - 8.3 0.139 610 n No BSL
206-44-0 Fluoranthene 0.0266 J 0.593 J MG/KG SDRI06011000 18 / 21 0.141 - 0.601 0.593 230 n No BSL
86-73-7 Fluorene 0.036 J 0.105 J MG/KG SDRI06028000 2 / 21 0.0352 - 0.83 0.105 230 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.154 J 0.48 J MG/KG SDRI06028000 2 / 21 0.041 - 0.83 0.48 0.15 c No ASL [a]
91-20-3 Naphthalene 0.079 J 0.079 J MG/KG SDRI06028000 1 / 21 0.0352 - 0.83 0.079 3.6 c* No BSL
87-86-5 Pentachlorophenol 0.839 J 1.17 J MG/KG SDRI06028000 2 / 21 0.352 - 8.3 1.17 0.89 c No ASL [a]
85-01-8 Phenanthrene 0.0343 J 0.384 J MG/KG SDRI06011000 18 / 21 0.0472 - 0.692 0.384 170 n No BSL
108-95-2 Phenol 0.28 J 0.554 J MG/KG SDRI06018000 3 / 21 0.352 - 8.3 0.554 1800 n No BSL
129-00-0 Pyrene 0.0737 0.503 J MG/KG SDRI06011000 18 / 21 0.0472 - 0.692 0.503 170 n No BSL

PAHs
208-96-8 Acenaphthylene 0.738 NJ 0.738 NJ MG/KG SDRI06041000 1 / 2 0.803 - 0.803 0.738 170 n No BSL
50-32-8 Benzo(a)pyrene 0.234 NJ 0.234 NJ MG/KG SDRI06041000 1 / 2 0.0803 - 0.0803 0.234 0.015 c No ASL [a]
191-24-2 Benzo(ghi)perylene 0.146 NJ 0.146 NJ MG/KG SDRI06041000 1 / 2 0.0928 - 0.0928 0.146 170 n No BSL
218-01-9 Chrysene 0.225 J 0.225 J MG/KG SDRI06041000 1 / 2 0.0803 - 0.0803 0.225 15 c No BSL
206-44-0 Fluoranthene 0.597 J 0.597 J MG/KG SDRI06041000 1 / 2 0.0803 - 0.0803 0.597 230 n No BSL
129-00-0 Pyrene 0.303 0.303 MG/KG SDRI06041000 1 / 2 0.0803 - 0.0803 0.303 170 n No BSL

PCBs
11097-69-1 Aroclor-1254 0.0058 J 4.82 MG/KG SDRI06010000 11 / 18 0.00776 - 0.415 4.82 0.11 n[a] No ASL [a]
11096-82-5 Aroclor-1260 0.006 J 0.636 MG/KG SDRI06010000 5 / 18 0.00776 - 0.415 0.636 0.11 n[a] No ASL [a]

Inorganics
7429-90-5 Aluminum 492 5450 MG/KG SDRI06019000 22 / 22 5450 7700 n No BSL
7440-36-0 Antimony 0.39 J 2.5 J MG/KG SDRI06010000 19 / 22 0.21 - 0.3 2.5 3.1 n No BSL
7440-38-2 Arsenic 2.2 14 MG/KG SDRI06019000 10 / 22 0.33 - 2.6 14 0.39 c* No ASL [a]
7440-39-3 Barium 6.4 105 MG/KG SDRI06010000 22 / 22 105 1500 n No BSL
7440-41-7 Beryllium 0.047 J 143 MG/KG SDRI06010000 22 / 22 143 16 n No ASL [a]
7440-43-9 Cadmium 0.14 2.1 MG/KG SDRI06019000 22 / 22 2.1 7 n No BSL
7440-70-2 Calcium 740 J 12100 J MG/KG SDRI06010000 22 / 22 12100 No E
7440-47-3 Chromium 2.6 J 104 J MG/KG SDRI06010000 21 / 22 3.9 - 3.9 104 0.29 c No ASL [a]
7440-48-4 Cobalt 0.39 5.8 MG/KG SDRI06019000 22 / 22 5.8 2.3 n No ASL [a]
7440-50-8 Copper 8.2 837 MG/KG SDRI06010000 18 / 22 15.7 - 39.7 837 310 n No ASL [a]
7439-89-6 Iron 663 27200 MG/KG SDRI06015000 22 / 22 27200 5500 n No ASL [a]
7439-92-1 Lead 4.2 211 MG/KG SDRI06010000 22 / 22 211 400 n No BSL
7439-95-4 Magnesium 342 1040 MG/KG SDRI06010000 22 / 22 1040 No E
7439-96-5 Manganese 21.6 J 261 MG/KG SDRI06010000 22 / 22 261 180 n No ASL [a]
7439-97-6 Mercury 0.021 1.4 MG/KG SDRI06010000 21 / 22 0.31 - 0.31 1.4 2.3 n No BSL
7439-98-7 Molybdenum 0.7 213 MG/KG SDRI06010000 22 / 22 213 39 n No ASL [a]
7440-02-0 Nickel 3.9 32.5 MG/KG SDRI06019000 22 / 22 32.5 150 n No BSL
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7440-09-7 Potassium 225 J 1540 J MG/KG SDRI06043000 22 / 22 1540 No E
7440-22-4 Silver 0.75 36 MG/KG SDRI06010000 8 / 22 0.068 - 0.83 36 39 n No BSL
7440-23-5 Sodium 147 1960 MG/KG SDRI06043000 20 / 22 118 - 160 1960 No E
7440-28-0 Thallium 0.083 J 0.67 MG/KG SDRI06010000 10 / 22 0.018 - 0.09 0.67 0.078 No ASL [a]
7440-29-1 Thorium 0.069 J 3.2 J MG/KG SDRI06019000 15 / 22 0.043 - 0.43 3.2 0.43 c Yes ASL
7440-32-6 Titanium 17.5 180 MG/KG SDRI06037000 22 / 22 180 No ASL [a]
7440-33-7 Tungsten 0.59 34.4 J MG/KG SDRI06010000 21 / 22 0.29 - 0.29 34.4 No ASL [a]
7440-61-1 Uranium 1.9 268 J MG/KG SDRI06010000 22 / 22 268 2.1 c Yes ASL
7440-62-2 Vanadium 3.2 J 30.7 MG/KG SDRI06019000 22 / 22 30.7 39 n No BSL
7440-66-6 Zinc 21.6 648 MG/KG SDRI06013000 22 / 22 648 2300 n No BSL
7440-67-7 Zirconium 0.22 J 24.2 J MG/KG SDRI06010000 17 / 17 24.2 No ASL [a]

EPH
HLA0108 C11-C22 Aromatics 102 J 778 J MG/KG SDRI06015000 17 / 17 778 84 No ASL [a]
HLA0109 C19-C36 Aliphatics 25.4 J 1140 MG/KG SDRI06010000 16 / 17 26.3 - 26.3 1140 12221 No BSL
HLA0113 C9-C18 Aliphatics 2.15 J 20.9 MG/KG SDRI06010000 11 / 17 6.12 - 12.5 20.9 176 No BSL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) There are no background values available for peat.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for chromium (VI) used for chromium.
RSL for mercury inorganic salts used for mercury.
RSL for nickel soluble salts used for nickel.
RSL for thallium (soluble salts) used for thallium.
RSL for Aroclor 1254 non-cancer risks used for Aroclor 1260.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for peat.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
E - Compound is an essential nutrient.

[a] - Although the analyte was detected at a maximum concentration greater than the screening toxicity value, there are no complete exposure pathways to this analyte and, therefore, the analyte is not selected as a COPC.

Abbreviations:
MG/KG - Milligrams per kilogram.
COPC - Chemical of potential concern.

Data Qualifiers:
J - Value is estimated. 
NJ - presumptively present.
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CAS Number Chemical 

Minimum (1) 
Concentration 

(Qualifier)

Maximum (1) 
Concentration 

(Qualifier) Units

Sample ID of 
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Concentration
Frequency of 

Detection
Range of Reporting Limits for 

Non Detects

Concentration 
Used for 

Screening (2)
Background 

Value (3)

Screening
Toxicity

Value (4)

Potential 
ARAR/TBC 
Value (5)

Potential 
ARAR/TBC 

Source
Retain as 

COPC? (6)

Rationale for 
Contaminant 
Deletion or 
Selection

Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.000102 J 0.0329 MG/L MWRIMW1 40 / 158 0.0005 - 0.0005 0.0329 0.75 n 0.2 MCL No BSL
79-00-5 1,1,2-Trichloroethane 0.00028 J 0.00037 J MG/L GWRI16MW1 4 / 158 0.0005 - 0.0005 0.00037 0.00024 c 0.005 MCL No FOD
75-34-3 1,1-Dichloroethane 0.00018 J 0.0092 MG/L MWRIMWS03 29 / 158 0.0005 - 0.0005 0.0092 0.0024 c Yes ASL
75-35-4 1,1-Dichloroethene 0.00013 J 0.0141 MG/L GWRI16MW1 23 / 158 0.0005 - 0.0029 0.0141 0.026 n 0.007 MCL Yes ASL
106-46-7 1,4-Dichlorobenzene 0.00029 J 0.0011 MG/L MWRIMWS03 6 / 158 0.0005 - 0.0005 0.0011 0.00042 c 0.075 MCL No FOD
591-78-6 2-Hexanone 0.00069 J 0.0033 MG/L MWRIMWSM13 3 / 158 0.001 - 0.001 0.0033 0.0034 n No BSL
67-64-1 Acetone 0.017 0.017 MG/L MWRIMWS14 1 / 158 0.0005 - 0.014 0.017 1.2 n No BSL
75-27-4 Bromodichloromethane 0.00013 J 0.00041 J MG/L MWRIMWS28 2 / 158 0.0005 - 0.0005 0.00041 0.00012 c 0.08 MCL No FOD
74-83-9 Bromomethane 0.0003 J 0.00032 J MG/L MWRIP1A 2 / 158 0.0005 - 0.0005 0.00032 0.0007 n No BSL
75-15-0 Carbon disulfide 0.00053 J 0.033 MG/L MWRIMWSD10 2 / 158 0.001 - 0.0047 0.033 0.072 n No BSL
124-48-1 Chlorodibromomethane 0.00052 0.00075 MG/L MW-S28 2 / 158 0.0005 - 0.0005 0.00075 0.00015 c 0.08 MCL No FOD
67-66-3 Chloroform 0.000159 J 0.00087 MG/L MWRIOW2 32 / 158 0.00022 - 0.00081 0.00087 0.0002 0.00019 c 0.08 MCL Yes ASL
74-87-3 Chloromethane 0.000261 J 0.000279 J MG/L GWRI16PT11P 2 / 158 0.0005 - 0.0005 0.000279 0.019 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.00012 J 0.0044 MG/L MWRIMWS20 35 / 158 0.0005 - 0.0005 0.0044 0.0028 n 0.07 MCL Yes ASL
1634-04-4 Methyl Tertbutyl Ether 0.00017 J 0.0239 J MG/L MWRIHB620DUP 32 / 158 0.0005 - 0.0005 0.0239 0.012 c Yes ASL
127-18-4 Tetrachloroethene 0.00011 J 0.06 MG/L MWRIHB10S 75 / 158 0.0005 - 0.0005 0.06 0.0035 nc 0.005 MCL Yes ASL
108-88-3 Toluene 0.00025 J 0.053 MG/L MWRITW4 7 / 158 0.00006 - 0.0005 0.053 0.000076 0.086 n 1 MCL No BSL
156-60-5 trans-1,2-Dichloroethene 0.0042 0.0042 MG/L MWRIMWSM13 1 / 158 0.0005 - 0.0005 0.0042 0.0086 n 0.1 MCL No BSL
79-01-6 Trichloroethene 0.000258 J 0.0527 MG/L MWRIMW1 93 / 158 0.0005 - 0.0005 0.0527 0.00046 0.00044 c 0.005 MCL Yes ASL
75-69-4 Trichlorofluoromethane 0.000689 0.00281 MG/L GWRI16PT11P 2 / 158 0.0005 - 0.0005 0.00281 0.000441 0.11 n No BSL
75-01-4 Vinyl chloride 0.00033 J 0.00046 J MG/L MWRIMWS18 2 / 158 0.0005 - 0.0005 0.00046 0.000015 c 0.002 MCL Yes ASL (b)

Semivolatile Organics
123-91-1 1,4-Dioxane 0.000992 J 0.0258 MG/L GWRI16PT11B1 14 / 147 0.00472 - 0.0204 0.0258 0.00067 c Yes ASL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.002 J 0.0239 MG/L MWRIP2A 18 / 140 0.00429 - 0.0108 0.0239 0.0032 0.000071 c 0.006 MCL Yes ASL
84-74-2 Di-n-butylphthalate 0.00017 J 0.00019 J MG/L MWRIMWS20 2 / 140 0.0088 - 0.0108 0.00019 0.067 n No BSL
117-84-0 Di-n-octylphthalate 0.0031 J 0.0031 J MG/L MWRIMWS22 1 / 140 0.0088 - 0.0108 0.0031 No FOD
65794-96-9 m+p-Methylphenol 0.0052 J 0.0052 J MG/L MWRITW4 1 / 141 0.00096 - 0.0108 0.0052 0.072 n No BSL
108-95-2 Phenol 0.0034 J 0.0046 J MG/L MWRIMWS20 2 / 140 0.0088 - 0.0108 0.0046 0.45 n No BSL

Polyaromatic Hydrocarbons
56-55-3 Benzo(a)anthracene 0.0000334 J 0.000106 MG/L MWRIMWT10 2 / 141 0.0000467 - 0.0000521 0.000106 0.000029 c No FOD
205-99-2 Benzo(b)fluoranthene 0.000031 J 0.0000673 MG/L MWRIMWT10 2 / 141 0.0000467 - 0.0000521 0.0000673 0.000029 c No FOD
207-08-9 Benzo(k)fluoranthene 0.0000266 0.00011 MG/L MWRIMWT10 2 / 141 0.00002 - 0.0000592 0.00011 0.00029 c No BSL
218-01-9 Chrysene 0.0000475 J 0.000148 MG/L MWRIMWT10 2 / 141 0.0000467 - 0.0000521 0.000148 0.0029 c No BSL
53-70-3 Dibenz(a,h)anthracene 0.0000337 J 0.0000759 MG/L MWRIMWT10 4 / 141 0.0000467 - 0.0000521 0.0000759 0.0000029 c No FOD
206-44-0 Fluoranthene 0.000019 J 0.000113 J MG/L MWRIMWT10 3 / 141 0.0000467 - 0.0000576 0.000113 0.063 n No BSL
193-39-5 Indeno(1,2,3-cd)pyrene 0.0000267 J 0.0000622 J MG/L MWRIMWT10 4 / 141 0.0000467 - 0.0000521 0.0000622 0.000029 c No FOD
129-00-0 Pyrene 0.0000233 J 0.0000566 MG/L MWRIMW11 4 / 141 0.0000467 - 0.000051 0.0000566 0.0087 n No BSL

Metals, Total
7429-90-5 Aluminum 0.0024 B 34.1 MG/L MWRIMWT10 99 / 159 0.001 - 0.237 34.1 0.503 1.6 n 0.05 SMCL Yes ASL
7440-36-0 Antimony 0.0006 J 0.0045 MG/L MWRIML21 12 / 141 0.00007 - 0.0021 0.0045 0.0006 n 0.006 MCL Yes ASL
7440-38-2 Arsenic 0.00084 0.0321 MG/L MWRIMWT10 17 / 141 0.0008 - 0.0163 0.0321 0.0012 0.000045 c 0.01 MCL Yes ASL
7440-39-3 Barium 0.0025 0.365 MG/L MWRIMWSD02 141 / 141 0.365 0.0195 0.29 n 2 MCL Yes ASL
7440-41-7 Beryllium 0.00002 0.0029 MG/L MWRITW4 30 / 141 0.00002 - 0.000042 0.0029 0.0016 n 0.004 MCL Yes ASL
7440-43-9 Cadmium 0.000013 0.00086 MG/L MWRIGZW61 46 / 141 0.000013 - 0.0011 0.00086 0.000022 0.00069 n 0.005 MCL Yes ASL
7440-70-2 Calcium 0.627 183 MG/L MWRIMWSD02 177 / 177 183 9.04 No E
7440-47-3 Chromium 0.00052 0.089 MG/L MWRIMWT10 53 / 141 0.00027 - 0.0129 0.089 0.0017 0.000031 n 0.1 MCL Yes ASL
7440-48-4 Cobalt 0.000046 0.0398 MG/L MWRIMWSM13 128 / 141 0.000045 - 0.00047 0.0398 0.00064 0.00047 n Yes ASL
7440-50-8 Copper 0.00045 1.59 MG/L MWRIMWS02 22 / 141 0.00029 - 0.0236 1.59 0.00078 0.062 n 1.3 MCL Yes ASL
7439-89-6 Iron 0.0433 40.4 MG/L MWRIMWT10 116 / 177 0.0324 - 0.279 40.4 0.596 1.1 n 0.3 SMCL Yes ASL
7439-92-1 Lead 0.00015 J 0.0222 MG/L MWRIPW5 27 / 141 0.000004 - 0.0029 0.0222 0.00021 0.015 MCL Yes ASL
7439-95-4 Magnesium 0.0496 51.5 E MG/L GZW-10-06092004 165 / 165 51.5 1.96 No E
7439-96-5 Manganese 0.00051 1.27 MG/L MWRIMWS08 153 / 171 0.0002 - 0.0048 1.27 0.0256 0.032 n 0.05 SMCL Yes ASL
7439-97-6 Mercury 0.000022 0.000038 MG/L MWRITW4 3 / 141 0.000022 - 0.00006 0.000038 0.00043 n 0.002 MCL No BSL
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CAS Number Chemical 
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Concentration 
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7439-98-7 Molybdenum 0.0002 0.925 MG/L MWRIMWS24 66 / 141 0.000022 - 0.0014 0.925 0.0078 n Yes ASL
7440-02-0 Nickel 0.00092 0.065 MG/L MWRIMWT10 44 / 141 0.00031 - 0.0146 0.065 0.03 n Yes ASL
7440-09-7 Potassium 0.271 J 30.2 MG/L MWRIGZW61 147 / 147 30.2 7.69 No E
7631-86-9 Silica 13.5 J 54 MG/L MWRIMWT24 34 / 34 54 12.9 Yes NSL
7440-22-4 Silver 0.00001 0.00041 MG/L MWRITW4 9 / 141 0.000002 - 0.00053 0.00041 0.0071 n 0.1 SMCL No BSL
7440-23-5 Sodium 0.297 266 J MG/L MWRIOW3 165 / 165 266 6.96 No E
7440-28-0 Thallium 0.000079 J 0.00069 MG/L MWRIMWT10 14 / 141 0.000006 - 0.00071 0.00069 0.00018 0.000016 0.002 MCL Yes ASL
7440-29-1 Thorium 0.000094 0.0117 MG/L MWRIMWT10 30 / 141 0.00005 - 0.00038 0.0117 0.00015 0.0003 c Yes ASL
7440-32-6 Titanium 0.0014 1.78 MG/L MWRIMWT10 56 / 141 0.00088 - 0.0079 1.78 0.0248 Yes NSL
7440-33-7 Tungsten 0.00024 0.0113 MG/L MWRIMWT10 11 / 141 0.00006 - 0.0016 0.0113 Yes NSL
7440-61-1 Uranium 0.00001 J 5.36 MG/L GWRI16MWS24 132 / 188 0.000006 - 0.00064 5.36 0.00047 0.0014 c 0.03 MCL Yes ASL
7440-62-2 Vanadium 0.0015 0.072 MG/L MWRIMWT10 8 / 141 0.001 - 0.0087 0.072 0.0025 0.0078 n Yes ASL
7440-66-6 Zinc 0.004 0.982 MG/L MWRITW2 27 / 141 0.0012 - 0.0244 0.982 0.0043 0.47 n 5 SMCL Yes ASL
7440-67-7 Zirconium 0.0006 0.0094 MG/L MWRIMWT10 12 / 141 0.000019 - 0.0016 0.0094 Yes NSL

Metals, Dissolved
7440-38-2 Arsenic 0.00098 0.00098 MG/L MWRIMWT24 1 / 2 0.0008 - 0.0008 0.00098 0.000045 c 0.01 MCL Yes ASL
7440-39-3 Barium 0.0036 0.0307 MG/L MWRIMWT24 2 / 2 0.0307 0.29 n 2 MCL No BSL
7440-43-9 Cadmium 0.000084 0.000084 MG/L MWRIMWT24 1 / 2 0.00002 - 0.00002 0.000084 0.00069 n 0.005 MCL No BSL
7440-70-2 Calcium 11.5 61.3 MG/L MWRIMWT24 14 / 14 61.3 No E
7440-47-3 Chromium 0.0016 0.0016 MG/L MWRIMWS16 1 / 2 0.0004 - 0.0004 0.0016 0.000031 n 0.1 MCL Yes ASL
7440-48-4 Cobalt 0.00044 0.00085 MG/L MWRIMWS16 2 / 2 0.00085 0.00047 n Yes ASL
7440-50-8 Copper 0.00088 0.0092 MG/L MWRIMWS16 2 / 2 0.0092 0.062 n 1.3 MCL No BSL
7439-89-6 Iron 0.0464 J 1.52 J MG/L GWRI16MWS01 13 / 14 0.035 - 0.035 1.52 1.1 n 0.3 SMCL Yes ASL
7439-95-4 Magnesium 3.09 12.6 MG/L MWRIMWT24 2 / 2 12.6 No E
7439-96-5 Manganese 0.0011 0.321 MG/L MWRIMWT24 12 / 14 0.00062 - 0.00094 0.321 0.032 n 0.05 SMCL Yes ASL
7439-98-7 Molybdenum 0.0083 0.0414 MG/L MWRIMWT24 2 / 2 0.0414 0.0078 n Yes ASL
7440-02-0 Nickel 0.0019 0.0028 J MG/L MWRIMWT24 2 / 2 0.0028 0.03 n No BSL
7440-09-7 Potassium 2.53 10.2 MG/L MWRIMWT24 2 / 2 10.2 No E
7440-23-5 Sodium 9.46 48.8 MG/L MWRIMWT24 2 / 2 48.8 No E
7440-61-1 Uranium 0.00031 4.16 J MG/L GWRI16MWS24 11 / 13 0.000038 - 0.000048 4.16 0.0014 c 0.03 MCL Yes ASL
7440-62-2 Vanadium 0.0011 0.0011 MG/L MWRIMWS16 1 / 2 0.0017 - 0.0017 0.0011 0.0078 n No BSL

Inorganics
16887-00-6 Chloride 17.7 50.7 MG/L GWRI16MWS01 17 / 19 19.9 - 22.2 50.7 250 SMCL No BSL
16984-48-8 Fluoride 0.04 J 0.264 MG/L MWRIMWT24 36 / 58 0.03 - 0.151 0.264 0.047 0.062 n 4 MCL Yes ASL
14797-55-8 Nitrate as N 0.09 J 55.1 J MG/L MWRIMWT24 143 / 158 0.02 - 3.13 55.1 0.522 2.5 n 10 MCL Yes ASL
14797-65-0 Nitrite as N 0.061 J 2.13 MG/L MWRIMWT24 7 / 67 0.03 - 0.1 2.13 0.16 n 1 MCL Yes ASL

14808-79-8 Sulfate 4.9 540 MG/L
GZW-10-02252004 

DUP 76 / 78 16.7 - 22.1 540 10.4 250 SMCL Yes ASL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are identified in Appendix.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX, Updated May 2012.

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for p-cresol used for 3,4-Methylphenol. 
RSL for chromium (VI) used for chromium.
RSL for mercury, inorganic salts used for mercury.
RSL for nickel, soluble salts used for nickel.
RSL for vanadium, metallic used for vanadium.
Lead and sulfate were screeened against the MCL because no RSL is available.
Thorium and uranium toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 

(5) U.S. Environmental Protection Agency (USEPA).  2003.  National Primary Drinking Water Standards.  Maximum Contaminant Levels (MCLs).  Office of Water (4606M).  EPA 816-F-03-016.  June.
U.S. Environmental Protection Agency (USEPA).  2003.  National Secondary Drinking Water Standards.  Secondary Maximum Contaminant Levels (SMCLs).  Office of Water (4606M).  EPA 816-F-03-016.  June.
Note:  Total trihalomethanes value was used for bromodichloromethane, bromoform, chlorodibromomethane, and chloroform.
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CAS Number Chemical 
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(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.
ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
ASL (b) - Although the FOD is less than 5%, the analyte is considered to be potentially site-related and therefore is retained as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
FOD - Analyte detected in less than 5% of the samples.
E - Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of potential concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
B - Compound detected in the method blank as well as the sample.
E - Exceeds the upper level of the calibration range.
J - Value is estimated. 
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CAS Number Chemical 

Minimum (1) 
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Volatile Organics
71-55-6 1,1,1-Trichloroethane 0.000334 J 0.0072 MG/L GWRI16MWBS15 16 / 54 0.0005 - 0.0005 0.0072 0.75 n 0.2 MCL No BSL
75-34-3 1,1-Dichloroethane 0.000184 J 0.0157 MG/L MWRIMWBS01 39 / 54 0.0005 - 0.0005 0.0157 0.0024 c Yes ASL
75-35-4 1,1-Dichloroethene 0.000335 J 0.0119 MG/L GWRI16MWBS15 29 / 54 0.0005 - 0.0029 0.0119 0.026 n 0.007 MCL Yes ASL
95-63-6 1,2,4-Trimethylbenzene 0.00073 0.00073 MG/L MWRIML33 1 / 54 0.0005 - 0.0005 0.00073 0.00007 0.0015 n No BSL
107-06-2 1,2-Dichloroethane 0.00011 J 0.000301 J MG/L GWRI16MWBS15 5 / 54 0.0005 - 0.0005 0.000301 0.00015 c 0.005 MCL Yes ASL
106-46-7 1,4-Dichlorobenzene 0.000143 J 0.000143 J MG/L GWRI16MWBS03 1 / 54 0.0005 - 0.0005 0.000143 0.00042 c 0.075 MCL No BSL
78-93-3 2-Butanone 0.00113 0.00113 MG/L GWRIMWBM03 1 / 54 0.0005 - 0.0036 0.00113 0.49 n No BSL
591-78-6 2-Hexanone 0.00188 0.0043 MG/L MWRIMWBS03 2 / 54 0.0005 - 0.001 0.0043 0.0034 n No FOD
108-10-1 4-Methyl-2-pentanone 0.00062 J 0.00062 J MG/L MWRIMWBS10 1 / 54 0.0005 - 0.001 0.00062 0.1 n No BSL
67-64-1 Acetone 0.000592 J 0.064 MG/L MWRIMWBS03 3 / 54 0.001 - 0.023 0.064 1.2 n No BSL
71-43-2 Benzene 0.000159 J 0.000284 J MG/L GWRI16MWBS15A 6 / 54 0.0005 - 0.0005 0.000284 0.00032 0.00039 c 0.005 MCL No BSL
75-27-4 Bromodichloromethane 0.00058 0.00075 MG/L MWRIMWBS01 2 / 54 0.0005 - 0.0005 0.00075 0.00045 0.00012 c 0.08 MCL No FOD
75-25-2 Bromoform 0.00049 J 0.00049 J MG/L MWRIMWBS01 1 / 54 0.0005 - 0.0005 0.00049 0.0079 c* 0.08 MCL No BSL
75-15-0 Carbon disulfide 0.000605 J 0.00248 MG/L GWRI16MWBS26 3 / 54 0.00083 - 0.0014 0.00248 0.072 n No BSL
124-48-1 Chlorodibromomethane 0.00068 0.00088 MG/L MWRIMWBS01 3 / 54 0.0005 - 0.0005 0.00088 0.00048 0.00015 c 0.08 MCL Yes ASL
67-66-3 Chloroform 0.000162 J 0.0016 MG/L MWRIMWBS01 4 / 54 0.0005 - 0.0032 0.0016 0.0011 0.00019 c 0.08 MCL Yes ASL
74-87-3 Chloromethane 0.000353 J 0.000559 MG/L GWRI16MWBS26 3 / 54 0.0005 - 0.0005 0.000559 0.0005 0.019 n No BSL
156-59-2 Cis-1,2-Dichloroethene 0.000126 J 0.00161 MG/L GWRIMWBS14 38 / 54 0.0005 - 0.0005 0.00161 0.0028 n 0.07 MCL No BSL
75-71-8 Dichlorodifluoromethane 0.00328 0.0042 MG/L MWRIML13 2 / 54 0.0005 - 0.0005 0.0042 0.019 n No BSL
75-09-2 Methylene chloride 0.000301 J 0.0007 MG/L GWRI16MWBS15 3 / 54 0.0005 - 0.0013 0.0007 0.0084 nc 0.005 MCL No BSL
127-18-4 Tetrachloroethene 0.000139 J 0.00373 MG/L GWRI16MWBS15 32 / 54 0.0005 - 0.0005 0.00373 0.0035 nc 0.005 MCL Yes ASL
108-88-3 Toluene 0.0000901 J 0.0054 MG/L MWRIMWBS10 11 / 54 0.0005 - 0.00121 0.0054 0.0027 0.086 n 1 MCL No BSL
79-01-6 Trichloroethene 0.000277 J 0.0196 MG/L GWRI16MWBS15 41 / 54 0.0005 - 0.0005 0.0196 0.00044 c 0.005 MCL Yes ASL
75-01-4 Vinyl chloride 0.000375 J 0.000375 J MG/L GWRI16MWBS15 1 / 54 0.0005 - 0.0005 0.000375 0.000015 c 0.002 MCL Yes ASL (b)
HLA0010 Xylene, m/p 0.00029 J 0.0003 J MG/L MWRIML33 2 / 54 0.0005 - 0.001 0.0003 0.019 n 10 MCL No BSL
1330-20-7 Xylenes, Total 0.00029 J 0.0003 J MG/L MWRIML33 2 / 54 0.0005 - 0.0005 0.0003 0.019 n 10 MCL No BSL

Semivolatile Organics
123-91-1 1,4-Dioxane 0.000506 J 0.0818 MG/L GWRIMWBS15 22 / 49 0.00472 - 0.0533 0.0818 0.00067 c Yes ASL
95-95-4 2,4,5-Trichlorophenol 0.0013 J 0.0013 J MG/L MWRIMWBS03 1 / 43 0.00635 - 0.0112 0.0013 0.089 n No BSL
606-20-2 2,6-Dinitrotoluene 0.0019 J 0.0019 J MG/L MWRIMWBS25 1 / 45 0.00893 - 0.0112 0.0019 0.0015 n No FOD
65-85-0 Benzoic Acid 0.0184 J 0.0184 J MG/L GWRIMWBM03 1 / 41 0.0179 - 0.0225 0.0184 5.8 n No BSL
117-81-7 Bis(2-Ethylhexyl)phthalate 0.00249 J 0.0133 J MG/L MWRIMWBS01 11 / 45 0.00434 - 0.0112 0.0133 0.0046 0.000071 c 0.006 MCL Yes ASL
84-74-2 Di-n-butylphthalate 0.00015 J 0.00207 J MG/L GWRI16MWBM15 2 / 45 0.00635 - 0.0112 0.00207 0.067 n No BSL
108-95-2 Phenol 0.00093 J 0.00203 J MG/L GWRIMWBM03 2 / 43 0.00893 - 0.0112 0.00203 0.45 n No BSL

Polyaromatic Hydrocarbons
207-08-9 Benzo(k)fluoranthene 0.000026 0.000026 MG/L MWRIGZW72 1 / 45 0.00002 - 0.0000266 0.000026 0.00029 c No BSL
206-44-0 Fluoranthene 0.0000762 0.0000908 J MG/L MWRIMWBS25 2 / 45 0.0000467 - 0.00014 0.0000908 0.0000352 0.063 n No BSL
129-00-0 Pyrene 0.0000187 J 0.000251 J MG/L GWRI16MWBM15 6 / 45 0.0000467 - 0.0000917 0.000251 0.0000282 0.0087 n No BSL

Metals, Total
7429-90-5 Aluminum 0.0215 J 25.1 MG/L MWRIMWBS10 44 / 47 0.0037 - 0.0124 25.1 6.64 1.6 n 0.05 SMCL Yes ASL
7440-36-0 Antimony 0.0017 0.0173 MG/L GWRIMWBM03 5 / 45 0.00007 - 0.0019 0.0173 0.0006 n 0.006 MCL Yes ASL
7440-38-2 Arsenic 0.00096 0.253 MG/L GWRIMWBM03 17 / 45 0.0008 - 0.0179 0.253 0.0268 0.000045 c 0.01 MCL Yes ASL
7440-39-3 Barium 0.0056 4.65 MG/L MWRIMWBS25 45 / 45 4.65 0.277 0.29 n 2 MCL Yes ASL
7440-41-7 Beryllium 0.000026 0.0012 MG/L GWRI16MWBS15 17 / 45 0.00002 - 0.000063 0.0012 0.0003 0.0016 n 0.004 MCL No BSL
7440-43-9 Cadmium 0.000022 0.00046 MG/L MWRIGZW72 18 / 45 0.00001 - 0.00089 0.00046 0.000065 0.00069 n 0.005 MCL No BSL
7440-70-2 Calcium 10.7 569 MG/L MWRIMWBS25 55 / 55 569 55.3 No E
7440-47-3 Chromium 0.00053 J 0.0764 MG/L MWRIMWBS13 23 / 45 0.0001 - 0.003 0.0764 0.0096 0.000031 n 0.1 MCL Yes ASL
7440-48-4 Cobalt 0.00015 0.0804 MG/L GWRI16MWBS15 44 / 45 0.00026 - 0.00026 0.0804 0.0011 0.00047 n Yes ASL
7440-50-8 Copper 0.0017 J 0.0667 MG/L MWRIGZW72 15 / 45 0.00038 - 0.0367 0.0667 0.0068 0.062 n 1.3 MCL Yes ASL
7439-89-6 Iron 0.093 40.5 MG/L GWRI16GZW7-2 54 / 57 0.158 - 0.341 40.5 4 1.1 n 0.3 SMCL Yes ASL
7439-92-1 Lead 0.000062 0.0263 MG/L MWRIML13 18 / 45 0.00002 - 0.0037 0.0263 0.0062 0.015 MCL Yes ASL
7439-95-4 Magnesium 0.128 121 MG/L GWRI16MWBS15 46 / 47 0.114 - 0.114 121 13.6 No E
7439-96-5 Manganese 0.0016 4.13 MG/L GWRI16MWBS15A 52 / 55 0.00034 - 0.0029 4.13 0.2 0.032 n 0.05 SMCL Yes ASL
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7439-97-6 Mercury 0.00004 0.0019 MG/L MWRIGZW72 3 / 45 0.000022 - 0.00006 0.0019 0.011 n 0.002 MCL No BSL
7439-98-7 Molybdenum 0.00085 0.116 MG/L GWRIMWBM03 42 / 45 0.00067 - 0.002 0.116 0.0087 0.0078 n Yes ASL
7440-02-0 Nickel 0.0022 J 0.0587 MG/L MWRIMWBS03 25 / 45 0.001 - 0.0171 0.0587 0.006 0.03 n Yes ASL
7440-09-7 Potassium 2.64 151 MG/L MWRIMWBS25 45 / 45 151 16 No E
7631-86-9 Silica 2.13 J 129 J MG/L GWRI16MWBS15 29 / 29 129 13.1 Yes NSL
7440-22-4 Silver 0.00006 0.00012 MG/L GWRI16MWBS15 2 / 45 0.000002 - 0.00014 0.00012 0.0071 n 0.1 SMCL No BSL
7440-23-5 Sodium 5.92 147 MG/L GWRI16MWBS15 47 / 47 147 20.6 No E
7440-28-0 Thallium 0.00041 0.00041 MG/L GWRI16MWBS14 1 / 45 0.000006 - 0.00052 0.00041 0.000016 0.002 MCL No FOD
7440-29-1 Thorium 0.00019 0.0234 MG/L MWRIML33 17 / 45 0.00005 - 0.00051 0.0234 0.0064 0.0003 c Yes ASL
7440-32-6 Titanium 0.0021 0.854 MG/L MWRIMWBS10 36 / 45 0.0011 - 0.01 0.854 0.0925 Yes NSL
7440-33-7 Tungsten 0.00025 0.152 MG/L MWRIMWBS02 34 / 45 0.000231 - 0.002 0.152 0.0491 Yes NSL
7440-61-1 Uranium 0.000001 0.217 J MG/L MWRIMWBS03 71 / 76 0.00003 - 0.00017 0.217 0.0141 0.0014 c 0.03 MCL Yes ASL
7440-62-2 Vanadium 0.0017 0.0429 MG/L MWRIMWBS10 7 / 45 0.001 - 0.0136 0.0429 0.0811 0.0078 n Yes ASL
7440-66-6 Zinc 0.0074 0.409 MG/L MWRIMWBS26 24 / 45 0.0016 - 0.026 0.409 0.0955 0.47 n 5 SMCL No BSL
7440-67-7 Zirconium 0.00059 0.0086 MG/L GWRI16MWBS03 12 / 45 0.000019 - 0.001 0.0086 0.0015 Yes NSL

Metals, Dissolved
7429-90-5 Aluminum 20.7 J 20.7 J MG/L GWRI16MWBS15A 1 / 4 0.0016 - 0.0112 20.7 1.6 n 0.05 SMCL Yes ASL
7440-38-2 Arsenic 0.0026 0.0026 MG/L GWRI16MWBM03 1 / 4 0.001 - 0.003 0.0026 0.002 0.000045 c 0.01 MCL Yes ASL
7440-39-3 Barium 0.0099 0.193 J MG/L GWRI16MWBS15A 4 / 4 0.193 0.0444 0.29 n 2 MCL No BSL
7440-41-7 Beryllium 0.00089 0.00089 MG/L GWRI16MWBS15A 1 / 4 0.00002 - 0.00002 0.00089 0.0016 n 0.004 MCL No BSL
7440-43-9 Cadmium 0.000045 0.00032 MG/L GWRI16MWBS15A 3 / 4 0.00002 - 0.00002 0.00032 0.00069 n 0.005 MCL No BSL
7440-70-2 Calcium 4.4 390 MG/L GWRI16MWBS15 12 / 12 390 47.6 No E
7440-47-3 Chromium 0.002 0.0062 MG/L GWRI16MWBS15A 2 / 4 0.0004 - 0.00087 0.0062 0.000031 n 0.1 MCL Yes ASL
7440-48-4 Cobalt 0.00065 J 0.0863 MG/L GWRI16MWBS15A 3 / 4 0.00004 - 0.00004 0.0863 0.00018 0.00047 n Yes ASL
7440-50-8 Copper 0.0012 J 0.0107 J MG/L GWRI16MWBS15A 4 / 4 0.0107 0.00092 0.062 n 1.3 MCL No BSL
7439-89-6 Iron 0.0865 J 17.8 J MG/L GWRI16MWBS31 12 / 12 17.8 0.328 1.1 n 0.3 SMCL Yes ASL
7439-92-1 Lead 0.00027 0.0173 J MG/L GWRI16MWBS15A 4 / 4 0.0173 0.00012 0.015 MCL Yes ASL
7439-95-4 Magnesium 0.993 J 120 MG/L GWRI16MWBS15A 4 / 4 120 13.1 No E
7439-96-5 Manganese 0.0117 4.13 MG/L GWRI16MWBS15 11 / 12 0.00053 - 0.00053 4.13 0.196 0.032 n 0.05 SMCL Yes ASL
7439-98-7 Molybdenum 0.0035 0.0383 MG/L MWRIGZW72 4 / 4 0.0383 0.0028 0.0078 n Yes ASL
7440-02-0 Nickel 0.001 0.0481 MG/L GWRI16MWBS15A 4 / 4 0.0481 0.0019 0.03 n Yes ASL
7440-09-7 Potassium 2.67 32.9 MG/L GWRI16MWBS15 4 / 4 32.9 4.95 No E
7440-22-4 Silver 0.000092 J 0.000092 J MG/L GWRI16MWBS15A 1 / 4 0.000004 - 0.00001 0.000092 0.0071 n 0.1 SMCL No BSL
7440-23-5 Sodium 30.2 149 MG/L GWRI16MWBS15 4 / 4 149 15.6 No E
7440-29-1 Thorium 0.00065 J 0.0152 J MG/L GWRI16MWBS15A 2 / 4 0.00009 - 0.00009 0.0152 0.0003 c Yes ASL
7440-32-6 Titanium 0.0927 J 0.0927 J MG/L GWRI16MWBS15A 1 / 4 0.0013 - 0.0016 0.0927 Yes NSL
7440-33-7 Tungsten 0.0167 0.044 J MG/L GWRI16MWBS15A 3 / 4 0.0044 - 0.0044 0.044 Yes NSL
7440-61-1 Uranium 0.00036 0.0614 MG/L GWRI16GZW7-2 5 / 5 0.0614 0.0065 0.0014 c 0.03 MCL Yes ASL
7440-62-2 Vanadium 0.0058 0.0058 MG/L GWRI16MWBS15A 1 / 4 0.001 - 0.001 0.0058 0.0078 n No BSL
7440-66-6 Zinc 0.016 J 0.0855 J MG/L GWRI16MWBS15A 2 / 4 0.0079 - 0.0083 0.0855 0.47 n 5 SMCL No BSL
7440-67-7 Zirconium 0.0031 0.0031 MG/L GWRI16MWBS15A 1 / 4 0.0001 - 0.0004 0.0031 0.0012 Yes NSL

Inorganics
16984-48-8 Fluoride 0.102 0.254 MG/L ML-1-3-06092004 2 / 2 0.254 0.393 0.062 n 4 MCL Yes ASL
14797-55-8 Nitrate as N 0.062 J 277 J MG/L GWRI16MWBS15 43 / 60 0.02 - 0.1 277 0.253 2.5 n 10 MCL Yes ASL
14797-65-0 Nitrite as N 0.066 J 10.6 J MG/L MWRIMWBS01 15 / 32 0.033 - 0.1 10.6 0.07 0.16 n 1 MCL Yes ASL
14808-79-8 Sulfate 4.44 929 J MG/L MWRIMWBS28 32 / 32 929 31.8 250 SMCL Yes ASL

Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background values are identified in Appendix.
(4) Values are the Regional Screening Levels (RSL) obtained from USEPA Region IX, Updated May 2012.

Values used for screening are the tapwater RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for chromium (VI) used for chromium.
RSL for mercury, inorganic salts used for mercury.
RSL for nickel, soluble salts used for nickel.
Lead and sulfate were screeened against the MCL because no RSL is available.
Thorium and uranium toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
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c* - where n RSL < 100X c RSL. 
(5) U.S. Environmental Protection Agency (USEPA).  2003.  National Primary Drinking Water Standards.  Maximum Contaminant Levels (MCLs).  Office of Water (4606M).  EPA 816-F-03-016.  June.

U.S. Environmental Protection Agency (USEPA).  2003.  National Secondary Drinking Water Standards.  Secondary Maximum Contaminant Levels (SMCLs).  Office of Water (4606M).  EPA 816-F-03-016.  June.
Note:  Total trihalomethanes value was used for bromodichloromethane, bromoform, chlorodibromomethane, and chloroform.

(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.
ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
ASL (b) - Although the FOD is less than 5%, the analyte is considered to be potentially site-related and therefore is retained as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
FOD - Analyte detected in less than 5% of the samples.
E - Compound is an essential nutrient.

Abbreviations:
COPC - Chemical of potential concern.
MG/L - milligrams per liter.
ARAR/TBC - Applicable or Relevant and Appropriate Requirements / To Be Considered.

Data Qualifiers:
J - Value is estimated. 
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Volatile Organic Compounds
Future B5 95-50-1 1,2-Dichlorobenzene 0.001 J 0.001 J mg/kg MEB-10A-09252001-0ft 1 / 58 0.0018 - 0.0043 0.001 190 n No BSL

Holding Basin 78-93-3 2-Butanone (MEK) 0.0011 J 0.1 mg/kg MEB-26B-10042001-1ft 14 / 58 0.0018 - 0.0025 0.1 2800 n No BSL
67-64-1 Acetone 0.06 EBJ 2 EBJ mg/kg MEB-25A-09212001-0ft 15 / 59 0.0024 - 0.047 2 6100 n No BSL
71-43-2 Benzene 0.0021 J 0.0021 J mg/kg MEB-18B-10012001-8ft 1 / 59 0.0018 - 0.0043 0.0021 1.1 c No BSL
75-15-0 Carbon disulfide 0.0043 0.0043 mg/kg MEB-26B-10042001-1ft 1 / 58 0.0018 - 0.0029 0.0043 82 n No BSL
156-59-2 cis-1,2-Dichloroethene 0.0032 J 0.0032 J mg/kg MEB-26B-10042001-1ft 1 / 58 0.0018 - 0.0029 0.0032 16 n No BSL
75-09-2 Dichloromethane (Methylene chloride) 0.0011 J 0.0011 J mg/kg MEB-08A-09272001-0ft 1 / 58 0.0018 - 0.0043 0.0011 36 nc No BSL
100-41-4 Ethyl benzene 0.014 J 0.014 J mg/kg MEB-26B-10042001-1ft 1 / 58 0.0018 - 0.0029 0.014 5.4 c No BSL
75-69-4 Freon-11 0.0012 J 0.0033 mg/kg MEB-01B-09262001 DUP-4ft 13 / 59 0.0018 - 0.0043 0.0033 79 n No BSL
75-71-8 Freon-12 0.0011 J 0.15 mg/kg MEB-12B-10052001-8ft 21 / 58 0.0018 - 0.0025 0.15 9.4 n No BSL
74-83-9 Methyl Bromide 0.0028 0.0028 mg/kg MEB-16A-10012001-0ft 1 / 58 0.0018 - 0.0043 0.0028 0.73 n No BSL
127-18-4 Tetrachloroethene 0.0012 J 0.0048 mg/kg MEB-07A-09272001-0ft 4 / 58 0.0018 - 0.0043 0.0048 8.6 c No BSL
108-88-3 Toluene 0.0011 J 0.021 J mg/kg MEB-26B-10042001-1ft 4 / 58 0.0018 - 0.0025 0.021 500 n No BSL
79-01-6 Trichloroethene 0.0015 J 0.0033 mg/kg MEB-03A-09272001-0ft 2 / 59 0.0018 - 0.0043 0.0033 0.91 c No BSL

Metals
7429-90-5 Aluminum 2710 13100 mg/kg MEB-02A-10012001-0ft 59 / 59 13100 16500 7700 n Yes ASL
7440-36-0 Antimony 0.08 0.44 mg/kg MEB-26B-10042001-1ft 3 / 3 0.44 3.1 n No BSL
7440-38-2 Arsenic 2.3 18.7 mg/kg MEB-15B-10012001-4ft 59 / 59 18.7 13.7 0.39 c Yes ASL
7440-39-3 Barium 15.1 162 EBJ mg/kg MEB-21A-10022001-0ft 59 / 59 162 26.3 1500 n No BSL
7440-41-7 Beryllium 0.13 7.2 mg/kg MEB-06A-09272001-0ft 59 / 59 7.2 0.46 16 n No BSL
7440-43-9 Cadmium 0.01 0.61 mg/kg MEB-26B-10042001-1ft 56 / 59 0.01 - 0.01 0.61 0.13 7 n No BSL
7440-70-2 Calcium 303 EB 4740 EB mg/kg MEB-04A-10012001-0ft 59 / 59 4740 No E
7440-47-3 Chromium 6.5 50.6 mg/kg MEB-15B-10012001-4ft 59 / 59 50.6 21.9 0.29 c Yes ASL
7440-48-4 Cobalt 1.4 8.5 mg/kg MEB-21B-10022001-8ft 59 / 59 8.5 4.3 2.3 n Yes ASL
7440-50-8 Copper 7.7 926 mg/kg MEB-26B-10042001-1ft 59 / 59 926 310 n Yes ASL

7439-89-6 Iron 6010 18300 mg/kg
MEB-02A-10012001-0ft
MEB-15B-10012001-4ft 59 / 59 18300 15485 5500 n Yes ASL

7439-92-1 Lead 2.6 47 mg/kg MEB-26B-10042001-1ft 59 / 59 47 47.7 400 c No BSL
7439-95-4 Magnesium 992 7020 mg/kg MEB-15B-10012001-4ft 59 / 59 7020 4220 No E
7439-96-5 Manganese 48.2 1180 mg/kg MEB-25B-09212001-4ft 59 / 59 1180 241 180 n Yes ASL
7439-97-6 Mercury 0.01 0.2 mg/kg MEB-26B-10042001-1ft 23 / 59 0.01 - 0.01 0.2 0.071 2.3 n No BSL
7439-98-7 Molybdenum 0.51 J 335 mg/kg MEB-26B-10042001-1ft 51 / 59 0.37 - 0.43 335 1.22 39 n Yes ASL
7440-02-0 Nickel 3.8 35.2 mg/kg MEB-26B-10042001-1ft 59 / 59 35.2 13.3 150 n No BSL
7440-09-7 Potassium 819 4600 mg/kg MEB-10A-09252001-0ft 59 / 59 4600 No E
7782-49-2 Selenium 0.09 0.24 J mg/kg MEB-26B-10042001-1ft 5 / 59 0.08 - 0.33 0.24 39 n No BSL
7440-22-4 Silver 0.02 1 mg/kg MEB-07A-09272001-0ft 59 / 59 1 0.09 39 n No BSL
7440-23-5 Sodium 30.8 199 mg/kg MEB-21B-10022001-8ft 59 / 59 199 No E
7440-28-0 Thallium 0.05 0.22 mg/kg MEB-10A-09252001-0ft 59 / 59 0.22 Yes NSL
7440-29-1 Thorium 0.84 24.7 mg/kg MEB-06A-09272001-0ft 53 / 59 0.77 - 0.86 24.7 7.35 0.43 c Yes ASL
7440-32-6 Titanium 334 1140 mg/kg MEB-10A-09252001-0ft 59 / 59 1140 661 Yes NSL
7440-61-1 Uranium 0.82 3400 mg/kg HB-101-S4-08181998-6ft 250 / 250 3400 1.3 2.1 c Yes ASL
7440-62-2 Vanadium 8.4 30.6 J mg/kg MEB-02A-10012001-0ft 59 / 59 30.6 26.1 39 n No BSL
7440-66-6 Zinc 9.9 48.8 mg/kg MEB-06A-09272001-0ft 59 / 59 48.8 2300 n No BSL
7440-67-7 Zirconium 0.68 J 78.6 mg/kg MEB-26B-10042001-1ft 55 / 59 0.4 - 0.43 78.6 Yes NSL

Minimum (1)
Concentration 

(Qualifier)

Maximum (1)
Concentration 

(Qualifier)
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Footnotes:
(1) Minimum or maximum concentration detected in data set. Samples included in data set are identified in Appendix.
(2) The concentration used for screening is the maximum detected concentration.
(3) Background value is the upper limit concentration for the Stowe Town Forest dataset.
(4) Values are the Regional Screening Levels (RSLs) obtained from USEPA Region IX updated May 2012.

Values used for screening are the residential soil RSLs for the lesser of cancer risks equal to 1E-06 or non-cancer risks equal to a hazard index of 0.1.
RSL for pyrene used for phenanthrene, acenaphthylene, benzo(ghi)perylene.  
RSL for Chromium (VI)  used for Chromium.
RSL for mercury, inorganic salts used for mercury.
RSL for thallium, soluble salts used for thallium.
Thorium, uranium, and EPH compound toxicity screening values derived in the Risk Assessment Plan (deMaximis, 2005).
n - RSL is based on a non-cancer hazard quotient of 0.1.
c - RSL is based on an excess lifetime cancer risk of 1 in 1 million. 
c* - where n RSL < 100X c RSL. 
n[a] - Value is based on a non-cancer endpoint because RSL at a hazard index of 0.1 is lower than RSL at cancer risk equal to 1E-06.  Non-cancer value is used for Aroclor-1254 and Aroclor-1260.
ns - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed Csat.
nm - RSL is based on a non-cancer hazard quotient of 0.1; concentration may exceed ceiling limit.

(5) There are no Applicable or Relevant and Appropriate Requirements / To Be Considered (ARAR/TBC) for soil.
(6) Analyte is selected as a COPC if the concentration used for screening exceeds the RSL or if no screening value is available.

ASL - Concentration used for screening is greater than the screening toxicity value; the analyte was selected as a COPC.
BSL - Concentration used for screening is less than the screening toxicity value; the analyte was not selected as a COPC.
NSL - No screening level available; the anlayte was selected as a COPC.
FOD - Analyte detected in less than 5% of the samples.
E - Compound is an essential nutrient.

Abbreviations Used:
COPC - Chemical of potential concern.
MG/KG - milligrams per kilogram.

Data Qualifiers:
J - Value is estimated. 
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale

Current 1 Semivolatile Organics
Open Space Area Benzo(a)anthracene mg/Kg 0.022 --- NC [a] 0.0465 J 0.047 mg/Kg Maximum (4)

Benzo(a)pyrene mg/Kg 0.045 0.063 NP [e] 0.102 0.063 mg/Kg UCL - NP [e] (5)
Benzo(b)fluoranthene mg/Kg 0.061 0.085 NP [e] 0.181 J 0.085 mg/Kg UCL - NP [e] (5)
Benzo(k)fluoranthene mg/Kg 0.029 0.044 NP [e] 0.0798 J 0.044 mg/Kg UCL - NP [e] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.025 --- NC [a] 0.089 J 0.089 mg/Kg Maximum (4)
PCBs 
Aroclor-1254 mg/Kg 0.014 0.016 NP [e] 0.0228 0.016 mg/Kg UCL - NP [e] (5)
Aroclor-1260 mg/Kg 0.010 0.0094 NP [e] 0.0156 0.0094 mg/Kg UCL - NP [e] (5)
Inorganics 
Aluminum mg/Kg 10,672 11,370 G [n] 20,700 J 11,370 mg/Kg UCL - G [n] (5)
Antimony mg/Kg 0.064 0.075 NP [e] 0.28 J 0.075 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 7.1 8.4 NP [f] 46.8 8.4 mg/Kg UCL - NP [f] (5)
Beryllium mg/Kg 0.41 0.45 N [m] 1.2 0.45 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 13.9 14.7 N [m] 33.4 14.7 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 2.3 2.5 N [m] 4.4 2.5 mg/Kg UCL - N [m] (5)
Copper mg/Kg 6.3 7.5 NP [e] 52.7 J 7.5 mg/Kg UCL - NP [e] (5)
Iron mg/Kg 10,588 11,138 N [m] 18,100 11,138 mg/Kg UCL - N [m] (5)
Lead mg/Kg 28 31 NP [f] 78.3 J 28 mg/Kg Mean (6)
Manganese mg/Kg 184 361 NP [k] 2,170 J 361 mg/Kg UCL - NP [k] (5)
Thallium mg/Kg 0.072 0.080 NP [e] 0.1 0.080 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 4.7 5.1 NP [f] 12.2 5.1 mg/Kg UCL - NP [f] (5)

Th-232 pCi/g --- --- --- 0.56 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.56 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.56 pCi/g --- (7)

Titanium mg/Kg 453 480 N [m] 868 480 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.37 0.43 NP [e] 1.6 J 0.43 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 4.1 6.6 NP [k] 26.4 6.6 mg/Kg UCL - NP [k] (5)

U-238+D pCi/g --- --- --- 2.2 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.029 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.37 pCi/g --- (8)

Vanadium mg/Kg 20 22 N [m] 36.8 22 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 0.97 0.91 NP [e] 4.18 0.91 mg/Kg UCL - NP [e] (5)
EPH 
C11-C22 Aromatics mg/Kg 15.1 21 N [m] 36.1 J 21 mg/Kg UCL - N [m] (5)

(qualifier)

Maximum
Detected

Concentration
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Current 2 Semivolatile Organics 
Open Space Area Benzo(a)anthracene mg/Kg 0.12 0.14 NP [e] 0.315 0.14 mg/Kg UCL - NP [e] (5)
North Benzo(a)pyrene mg/Kg 0.12 0.15 NP [e] 0.349 0.15 mg/Kg UCL - NP [e] (5)

Benzo(b)fluoranthene mg/Kg 0.16 0.22 NP [e] 0.573 0.22 mg/Kg UCL - NP [e] (5)
Benzo(k)fluoranthene mg/Kg 0.089 0.078 NP [e] 0.125 J 0.078 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.89 --- NC [a] 0.0236 J 0.024 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.090 --- NC [a] 0.214 0.21 mg/Kg Maximum (4)
PCBs 
Aroclor-1254 mg/Kg 0.85 3.5 NP [g] 4.91 3.5 mg/Kg UCL - NP [g] (5)
Aroclor-1260 mg/Kg 0.41 0.85 NP [e] 1.67 0.85 mg/Kg UCL - NP [e] (5)
Inorganics 
Aluminum mg/Kg 9,659 10,673 N [m] 13,700 10,673 mg/Kg UCL - N [m] (5)
Antimony mg/Kg 0.16 0.32 NP [e] 0.44 J 0.32 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 9.2 12 NP [f] 25.4 12 mg/Kg UCL - NP [f] (5)
Beryllium mg/Kg 0.72 1.4 NP [k] 2.7 1.4 mg/Kg UCL - NP [k] (5)
Chromium mg/Kg 14.0 16 N [m] 23.1 J 16 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 3.0 3.7 N [m] 6.4 3.7 mg/Kg UCL - N [m] (5)
Copper mg/Kg 62 174 NP [g] 374 174 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 10,166 11,325 N [m] 16,300 11,325 mg/Kg UCL - N [m] (5)
Lead mg/Kg 32 45 G [n] 112 32 mg/Kg Mean (6)
Manganese mg/Kg 165 204 N [m] 398 204 mg/Kg UCL - N [m] (5)
Thallium mg/Kg 0.11 0.14 NP [e] 0.21 0.14 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 4.3 4.8 N [m] 6.5 4.8 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.53 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.53 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.53 pCi/g --- (7)

Titanium mg/Kg 430 472 N [m] 591 472 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.45 1.1 NP [e] 1.6 1.1 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 10.9 17 G [n] 50.6 J 17 mg/Kg UCL - G [n] (5)

U-238+D pCi/g --- --- --- 5.7 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.074 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.96 pCi/g --- (8)

Vanadium mg/Kg 19.5 22 N [m] 34.5 J 22 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 1.1 1.5 NP [f] 3.27 J 1.5 mg/Kg UCL - NP [f] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Current 4 Semivolatile Organics 
Future B4 Benzo(a)anthracene mg/Kg 0.94 2.1 NP [e] 4.12 2.1 mg/Kg UCL - NP [e] (5)

Rt. 62 Outfall and Benzo(a)pyrene mg/Kg 1.2 2.2 G [n] 4.41 J 2.2 mg/Kg UCL - G [n] (5)
Embayment Area Benzo(b)fluoranthene mg/Kg 1.6 3.5 G [n] 6.82 3.5 mg/Kg UCL - G [n] (5)

Benzo(k)fluoranthene mg/Kg 0.21 0.47 NP [e] 1.15 0.47 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.62 --- NC [c] 0.26 J 0.26 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.60 1.0 NP [f] 2.19 J 1.0 mg/Kg UCL - NP [f] (5)
PCBs mg/Kg
Aroclor-1254 mg/Kg 0.064 0.13 NP [e] 0.167 0.13 mg/Kg UCL - NP [e] (5)
Aroclor-1260 mg/Kg 0.045 0.078 NP [e] 0.0801 0.078 mg/Kg UCL - NP [e] (5)
Inorganics mg/Kg
Aluminum mg/Kg 5,900 6,748 N [m] 7,660 J 6,748 mg/Kg UCL - N [m] (5)
Arsenic mg/Kg 6.1 7.5 N [m] 10.2 J 7.5 mg/Kg UCL - N [m] (5)
Beryllium mg/Kg 0.25 0.29 N [m] 0.35 0.29 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 15.1 18 N [m] 21.7 J 18 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 4.0 4.5 N [m] 5.3 4.5 mg/Kg UCL - N [m] (5)
Copper mg/Kg 13.9 17 N [m] 25.3 J 17 mg/Kg UCL - N [m] (5)
Iron mg/Kg 10,100 11,211 N [m] 13,000 J 11,211 mg/Kg UCL - N [m] (5)
Lead mg/Kg 25 35 N [m] 53.1 25 mg/Kg Mean (6)
Manganese mg/Kg 142 162 N [m] 174 J 162 mg/Kg UCL - N [m] (5)
Thallium mg/Kg 0.097 0.12 N [m] 0.13 0.12 mg/Kg UCL - N [m] (5)
Thorium mg/Kg 4.4 5.3 G [n] 7.8 5.3 mg/Kg UCL - G [n] (5)

Th-232 pCi/g --- --- --- 0.58 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)

Titanium mg/Kg 309 379 N [m] 451 J 379 mg/Kg UCL - N [m] (5)
Uranium mg/Kg 2.3 3.1 N [m] 5.1 3.1 mg/Kg UCL - N [m] (5)

U-238+D pCi/g --- --- --- 1.0 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.013 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.17 pCi/g --- (8)

Vanadium mg/Kg 15.1 17.2 N [m] 19.3 J 17.2 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 2.3 2.7 N [m] 3.2 2.7 mg/Kg UCL - N [m] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Current 6 Semivolatile Organics 
Fenced Area Benzo(a)anthracene mg/Kg 0.10 0.17 NP [e] 1.01 0.17 mg/Kg UCL - NP [e] (5)

Benzo(a)pyrene mg/Kg 0.15 0.29 NP [g] 0.85 0.29 mg/Kg UCL - NP [g] (5)
Benzo(b)fluoranthene mg/Kg 0.18 0.27 NP [f] 1.11 0.27 mg/Kg UCL - NP [f] (5)
Benzo(k)fluoranthene mg/Kg 0.047 0.056 NP [e] 0.213 0.056 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.33 0.16 NP [e] 0.258 0.16 mg/Kg UCL - NP [e] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.078 0.10 NP [e] 0.313 0.10 mg/Kg UCL - NP [e] (5)
PCBs 
Aroclor-1254 mg/Kg 2.1 6.6 NP [j] 12.2 6.6 mg/Kg UCL - NP [j] (5)
Aroclor-1260 mg/Kg 2.8 13.6 NP [j] 38.1 13.6 mg/Kg UCL - NP [j] (5)
Inorganics 
Aluminum mg/Kg 9,067 9,561 G [n] 15,500 9,561 mg/Kg UCL - G [n] (5)
Antimony mg/Kg 0.13 0.24 NP [e] 1.7 J 0.24 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 8.2 9.0 N [m] 31.8 9.0 mg/Kg UCL - N [m] (5)
Beryllium mg/Kg 0.81 1.3 NP [k] 7.4 1.3 mg/Kg UCL - NP [k] (5)
Chromium mg/Kg 18.4 21 N [m] 84.5 21 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 4.6 5.2 N [m] 16.2 5.2 mg/Kg UCL - N [m] (5)
Copper mg/Kg 96 136 NP [f] 1,090 136 mg/Kg UCL - NP [f] (5)
Iron mg/Kg 12,597 14,260 N [m] 69,900 14,260 mg/Kg UCL - N [m] (5)
Lead mg/Kg 27 34 LN [o] 175 27 mg/Kg Mean (6)
Manganese mg/Kg 163 182 LN [o] 827 182 mg/Kg UCL - LN [o] (5)
Thallium mg/Kg 0.087 0.12 NP [e] 0.43 0.12 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 5.0 5.2 N [m] 9.3 5.2 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.57 pCi/g (7)
Ra-228+D pCi/g --- --- --- 0.57 pCi/g (7)
Th-228+D pCi/g --- --- --- 0.57 pCi/g (7)

Titanium mg/Kg 466 502 N [m] 1,130 J 502 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.53 0.64 NP [e] 4 J 0.64 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 30 63 LN [o] 5,070 63 mg/Kg UCL - LN [o] (5)

U-238+D pCi/g --- --- --- 21 pCi/g (8)
U-235+D pCi/g --- --- --- 0.27 pCi/g (8)
U-234 pCi/g --- --- --- 3.5 pCi/g (8)

Vanadium mg/Kg 20 22 N [m] 52.9 J 22 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 2.5 3.0 NP [e] 12.7 3.0 mg/Kg UCL - NP [e] (5)
EPH 
C11-C22 Aromatics mg/Kg 12.3 15 NP [e] 67.2 15 mg/Kg UCL - NP [e] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A1 Semivolatile Organics 
AOI 14 West Benzo(a)pyrene mg/Kg 0.0743 --- NC [a] 0.0743 0.0743 mg/Kg Maximum (4)

Benzo(b)fluoranthene mg/Kg 0.0797 --- NC [a] 0.0797 0.0797 mg/Kg Maximum (4)
Benzo(k)fluoranthene mg/Kg 0.0314 --- NC [a] 0.0314 J 0.0314 mg/Kg Maximum (4)
Inorganics 
Aluminum mg/Kg 10,597 12,320 N [m] 16,600 12,320 mg/Kg UCL - N [m] (5)
Arsenic mg/Kg 6.8 8.1 NP [f] 10.5 8.1 mg/Kg UCL - NP [f] (5)
Beryllium mg/Kg 0.36 0.43 N [m] 0.54 J 0.43 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 14.6 16.8 N [m] 21.8 16.8 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 2.3 2.7 N [m] 3.6 2.7 mg/Kg UCL - N [m] (5)
Copper mg/Kg 5.1 --- NC [a] 16.6 J 16.6 mg/Kg Maximum (4)
Iron mg/Kg 10,293 11,460 N [m] 14,200 11,460 mg/Kg UCL - N [m] (5)
Lead mg/Kg 34 45 G [n] 72.5 J 34 mg/Kg Mean (6)
Manganese mg/Kg 82 100 N [m] 139 J 100 mg/Kg UCL - N [m] (5)
Thorium mg/Kg 4.9 5.8 N [m] 8.1 J 5.8 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.64 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.64 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.64 pCi/g --- (7)

Titanium mg/Kg 452 501 N [m] 620 501 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.39 --- NC [a] 1.45 1.45 mg/Kg Maximum (4)
Uranium mg/Kg 1.8 2.0 N [m] 2.38 J 2.0 mg/Kg UCL - N [m] (5)

U-238+D pCi/g --- --- --- 0.67 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.0087 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.11 pCi/g --- (8)

Vanadium mg/Kg 19.3 21.2 N [m] 24.3 J 21 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 1.2 2.5 NP [e] 4.18 2.5 mg/Kg UCL - NP [e] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A2 Semivolatile Organics 
AOI 14 South Benzo(a)anthracene mg/Kg 0.034 --- NC [c] 0.299 0.30 mg/Kg Maximum (4)

Benzo(a)pyrene mg/Kg 0.066 0.104 NP [e] 0.318 0.10 mg/Kg UCL - NP [e] (5)
Benzo(b)fluoranthene mg/Kg 0.064 0.102 NP [e] 0.413 0.10 mg/Kg UCL - NP [e] (5)
Benzo(k)fluoranthene mg/Kg 0.039 0.065 NP [e] 0.165 0.065 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.18 --- NC [a] 0.054 J 0.054 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.039 0.089 NP [e] 0.185 0.089 mg/Kg UCL - NP [e] (5)
PCBs 
Aroclor-1254 mg/Kg 0.036 0.23 NP [h] 0.454 0.23 mg/Kg UCL - NP [h] (5)
Aroclor-1260 mg/Kg 0.013 0.030 NP [e] 0.142 J 0.030 mg/Kg UCL - NP [e] (5)
Inorganics 
Aluminum mg/Kg 10,321 11,059 N [m] 15,500 11,059 mg/Kg UCL - N [m] (5)
Antimony mg/Kg 0.047 0.081 NP [e] 0.28 J 0.081 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 7.3 8.10 NP [f] 16.9 8.1 mg/Kg UCL - NP [f] (5)
Beryllium mg/Kg 0.42 0.46 N [m] 0.79 0.46 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 14.4 15.3 N [m] 22.9 15.3 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 2.7 3.0 G [n] 4.6 3.0 mg/Kg UCL - G [n] (5)
Copper mg/Kg 7.3 9.0 NP [e] 21.3 J 9.0 mg/Kg UCL - NP [e] (5)
Iron mg/Kg 11,175 11,831 N [m] 15,600 11,831 mg/Kg UCL - N [m] (5)
Lead mg/Kg 26 32 G [n] 78.3 J 26 mg/Kg Mean (6)
Manganese mg/Kg 126 249 NP [k] 1,060 249 mg/Kg UCL - NP [k] (5)
Thallium mg/Kg 0.083 0.10 NP [e] 0.16 0.10 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 5.3 5.8 G [n] 12.2 5.8 mg/Kg UCL - G [n] (5)

Th-232 pCi/g --- --- --- 0.64 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.64 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.64 pCi/g --- (7)

Titanium mg/Kg 474 509 N [m] 704 509 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.39 0.49 NP [e] 1.6 J 0.49 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 6.4 11.8 NP [k] 32 J 11.8 mg/Kg UCL - NP [k] (5)

U-238+D pCi/g --- --- --- 3.9 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.051 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.66 pCi/g --- (8)

Vanadium mg/Kg 21 23 N [m] 36.8 23 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 1.3 1.71 NP [e] 3.5 1.7 mg/Kg UCL - NP [e] (5)
EPH 
C11-C22 Aromatics mg/Kg 15.1 21 N [m] 36.1 J 21 mg/Kg UCL - N [m] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A3 Inorganics 
AOI 14 East Aluminum mg/Kg 11,320 12,533 G [n] 20,700 J 12,533 mg/Kg UCL - G [n] (5)

Antimony mg/Kg 0.083 0.11 NP [e] 0.2 J 0.11 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 8.2 15.6 NP [g] 46.8 15.6 mg/Kg UCL - NP [g] (5)
Beryllium mg/Kg 0.39 0.43 N [m] 0.72 0.43 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 15.0 16.7 G [n] 33.4 16.7 mg/Kg UCL - G [n] (5)
Cobalt mg/Kg 2.3 2.5 N [m] 3.7 2.5 mg/Kg UCL - N [m] (5)
Copper mg/Kg 3.4 --- NC [a] 5.2 5.2 mg/Kg Maximum (4)
Iron mg/Kg 10,752 11,639 G [n] 18,100 11,639 mg/Kg UCL - G [n] (5)
Lead mg/Kg 29 33 N [m] 60.1 J 29 mg/Kg Mean (6)
Manganese mg/Kg 105 129 G [n] 404 129 mg/Kg UCL - G [n] (5)
Thallium mg/Kg 0.072 --- NC [a] 0.069 0.069 mg/Kg Maximum (4)
Thorium mg/Kg 5.0 5.5 G [n] 9.03 5.5 mg/Kg UCL - G [n] (5)

Th-232 pCi/g --- --- --- 0.61 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.61 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.61 pCi/g --- (7)

Titanium mg/Kg 453 495 G [n] 868 495 mg/Kg UCL - G [n] (5)
Tungsten mg/Kg 0.38 0.56 NP [e] 0.989 J 0.56 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 2.4 2.6 N [m] 3.6 2.6 mg/Kg UCL - N [m] (5)

U-238+D pCi/g --- --- --- 0.87 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.011 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.15 pCi/g --- (8)

Vanadium mg/Kg 22 23 N [m] 32.4 23 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 1.0 1.55 NP [e] 3.84 J 1.55 mg/Kg UCL - NP [e] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A4 Semivolatile Organics 
AOI 14 North Benzo(a)anthracene mg/Kg 0.12 0.14 NP [e] 0.315 0.14 mg/Kg UCL - NP [e] (5)

Benzo(a)pyrene mg/Kg 0.12 0.15 NP [e] 0.349 0.15 mg/Kg UCL - NP [e] (5)
Benzo(b)fluoranthene mg/Kg 0.16 0.22 NP [e] 0.573 0.22 mg/Kg UCL - NP [e] (5)
Benzo(k)fluoranthene mg/Kg 0.089 0.078 NP [e] 0.125 J 0.078 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.89 --- NC [a] 0.024 J 0.024 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.090 --- NC [a] 0.21 0.21 mg/Kg Maximum (4)
PCBs 
Aroclor-1254 mg/Kg 0.85 3.5 NP [g] 4.91 3.5 mg/Kg UCL - NP [g] (5)
Aroclor-1260 mg/Kg 0.41 0.85 NP [e] 1.67 0.85 mg/Kg UCL - NP [e] (5)
Inorganics 
Aluminum mg/Kg 9,659 10,673 N [m] 13,700 10,673 mg/Kg UCL - N [m] (5)
Antimony mg/Kg 0.16 0.32 NP [e] 0.44 J 0.32 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 9.2 13 NP [f] 25.4 13 mg/Kg UCL - NP [f] (5)
Beryllium mg/Kg 0.72 1.4 NP [k] 2.7 1.4 mg/Kg UCL - NP [k] (5)
Chromium mg/Kg 14.0 16 N [m] 23 J 16 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 3.0 3.7 N [m] 6.4 3.7 mg/Kg UCL - N [m] (5)
Copper mg/Kg 62 174 NP [g] 374 174 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 10,166 11,325 N [m] 16,300 11,325 mg/Kg UCL - N [m] (5)
Lead mg/Kg 32 45 G [n] 112 32 mg/Kg Mean (6)
Manganese mg/Kg 165 204 N [m] 398 204 mg/Kg UCL - N [m] (5)
Thallium mg/Kg 0.11 0.14 NP [e] 0.21 0.14 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 4.3 4.8 N [m] 6.5 4.8 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.53 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.53 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.53 pCi/g --- (7)

Titanium mg/Kg 430 472 N [m] 591 472 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.45 1.1 NP [e] 1.6 1.1 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 10.9 17.4 G [n] 50.6 J 17.4 mg/Kg UCL - G [n] (5)

U-238+D pCi/g --- --- --- 5.8 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.076 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.98 pCi/g --- (8)

Vanadium mg/Kg 19.5 22 N [m] 34.5 J 22 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 1.1 1.5 NP [f] 3.27 J 1.5 mg/Kg UCL - NP [f] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A5 Semivolatile Organics 
AOI 8 Sweepings Area Benzo(a)anthracene mg/Kg 0.045 --- NC [a] 0.020 J 0.020 mg/Kg Maximum (4)

Benzo(a)pyrene mg/Kg 0.099 0.12 NP [e] 0.307 0.12 mg/Kg UCL - NP [e] (5)
Benzo(b)fluoranthene mg/Kg 0.091 0.11 NP [e] 0.282 0.112 mg/Kg UCL - NP [e] (5)
Benzo(k)fluoranthene mg/Kg 0.051 0.043 NP [e] 0.103 J 0.043 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.51 --- NC [c] 0.041 J 0.041 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.060 0.063 NP [e] 0.149 J 0.063 mg/Kg UCL - NP [e] (5)
PCBs 
Aroclor-1254 mg/Kg 3.2 16 NP [p] 23.5 16.2 mg/Kg UCL - NP [p] (5)
Aroclor-1260 mg/Kg 0.50 2.37 NP [j] 3 2.37 mg/Kg UCL - NP [j] (5)
Inorganics 
Aluminum mg/Kg 9,089 10,009 N [m] 15,700 10,009 mg/Kg UCL - N [m] (5)
Antimony mg/Kg 0.32 0.901 NP [e] 7.8 0.901 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 7.7 8.7 NP [f] 14.1 8.7 mg/Kg UCL - NP [f] (5)
Beryllium mg/Kg 1.3 3.48 NP [k] 14.5 3.48 mg/Kg UCL - NP [k] (5)
Chromium mg/Kg 18.7 24.9 N [m] 120 25 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 3.6 3.98 N [m] 7.8 4.0 mg/Kg UCL - N [m] (5)
Copper mg/Kg 73 221 NP [h] 444 J 221 mg/Kg UCL - NP [h] (5)
Iron mg/Kg 12,893 15,813 N [m] 58,000 15,813 mg/Kg UCL - N [m] (5)
Lead mg/Kg 45 135 NP [k] 612 46 mg/Kg Mean (6)
Manganese mg/Kg 144 170 G [n] 420 170 mg/Kg UCL - G [n] (5)
Thallium mg/Kg 0.088 0.112 NP [e] 0.37 0.11 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 4.7 5.1 N [m] 7.85 J 5.1 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.56 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.56 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.56 pCi/g --- (7)

Titanium mg/Kg 434 509 N [m] 1,390 509 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.79 2.47 NP [h] 6.7 2.5 mg/Kg UCL - NP [h] (5)
Uranium mg/Kg 32 82 NP [k] 311 82 mg/Kg UCL - NP [k] (5)

U-238+D pCi/g --- --- --- 27 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.36 pCi/g --- (8)
U-234 pCi/g --- --- --- 4.6 pCi/g --- (8)

Vanadium mg/Kg 18.0 20 N [m] 35.6 J 20 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 2.5 3.08 NP [f] 6.4 3.1 mg/Kg UCL - NP [f] (5)
EPH 
C11-C22 Aromatics mg/Kg 23 33.7 NP [d] 70 J 34 mg/Kg UCL - NP [d] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A6 Semivolatile Organics 
AOI 7 & 11 Benzo(a)anthracene mg/Kg 0.076 0.203 NP [e] 1.2 0.203 mg/Kg UCL - NP [e] (5)
Industrial Area East Benzo(a)pyrene mg/Kg 0.14 0.368 NP [f] 1.85 0.368 mg/Kg UCL - NP [f] (5)

Benzo(b)fluoranthene mg/Kg 0.12 0.925 NP [h] 3.04 0.925 mg/Kg UCL - NP [h] (5)
Benzo(k)fluoranthene mg/Kg 0.042 0.162 NP [f] 1.02 0.162 mg/Kg UCL - NP [f] (5)
Carbazole mg/Kg 0.29 0.155 NP [e] 0.3 0.155 mg/Kg UCL - NP [e] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.066 0.169 NP [e] 0.964 0.169 mg/Kg UCL - NP [e] (5)
Volatile Organics 
Tetrachloroethylene mg/Kg 0.00093 NP [e] 0.0037 0.00093 mg/Kg UCL - NP [e] (5)
Trichloroethylene mg/Kg --- NC [a] 0.0034 0.0034 mg/Kg Maximum (4)
PCBs 
Aroclor-1254 mg/Kg 2.6 NP [g] 9.07 2.6 mg/Kg UCL - NP [g] (5)
Aroclor-1260 mg/Kg 0.65 NP [h] 1.78 0.65 mg/Kg UCL - NP [h] (5)
Inorganics 
Aluminum mg/Kg 9,591 9,859 N [m] 14,500 9,859 mg/Kg UCL - N [m] (5)
Antimony mg/Kg 0.087 --- NC [a] 0.94 0.94 mg/Kg Maximum (4)
Arsenic mg/Kg 6.6 7.13 N [m] 18 7.13 mg/Kg UCL - N [m] (5)
Beryllium mg/Kg 0.43 0.49 G [n] 0.940 0.49 mg/Kg UCL - G [n] (5)
Chromium mg/Kg 21 23 N [m] 84.5 23 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 4.5 4.8 G [n] 13.2 J 4.8 mg/Kg UCL - G [n] (5)
Copper mg/Kg 23 31 NP [f] 114 31 mg/Kg UCL - NP [f] (5)
Iron mg/Kg 12,662 13,366 G [n] 22,000 13,366 mg/Kg UCL - G [n] (5)
Lead mg/Kg 16.3 24.8 NP [k] 84.3 16.3 mg/Kg Mean (6)
Manganese mg/Kg 155 167 N [m] 429 167 mg/Kg UCL - N [m] (5)
Mercury mg/Kg 0.019 NP [f] 0.067 0.019 mg/Kg UCL - NP [f] (5)
Thallium mg/Kg 0.11 0.14 NP [e] 0.43 0.14 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 5.5 5.5 G [n] 9.3 5.5 mg/Kg UCL - G [n] (5)

Th-232 pCi/g --- --- --- 0.61 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.61 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.61 pCi/g --- (7)

Titanium mg/Kg 519 570 G [n] 1,130 J 570 mg/Kg UCL - G [n] (4)
Tungsten mg/Kg 0.45 0.57 NP [e] 4 J 0.57 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 43 793 NP [k] 5,070 J 793 mg/Kg UCL - NP [k] (5)

U-238+D pCi/g --- --- --- 265 pCi/g --- (8)
U-235+D pCi/g --- --- --- 3.4 pCi/g --- (8)
U-234 pCi/g --- --- --- 45 pCi/g --- (8)

Vanadium mg/Kg 22 22 G [n] 41.1 J 22 mg/Kg UCL - G [n] (5)
Zirconium mg/Kg 2.6 3.3 NP [e] 12.7 3.3 mg/Kg UCL - NP [e] (5)
EPH 
C11-C22 Aromatics mg/Kg 14.8 NP [e] 67.2 14.8 mg/Kg UCL - NP [e] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A7 Semivolatile Organics 
Benzo(a)anthracene mg/Kg --- NC [a] 0.299 0.299 mg/Kg Maximum (4)

AOI 5 Benzo(a)pyrene mg/Kg 0.17 0.258 NP [e] 0.515 0.258 mg/Kg UCL - NP [e] (5)
Industrial Area West Benzo(b)fluoranthene mg/Kg 0.19 0.271 NP [e] 0.675 0.271 mg/Kg UCL - NP [e] (5)

Benzo(k)fluoranthene mg/Kg 0.072 0.088 NP [e] 0.213 0.088 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg --- NC [a] 0.044 0.044 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.093 0.138 NP [e] 0.267 0.138 mg/Kg UCL - NP [e] (5)
Volatile Organics 
Trichloroethylene mg/Kg --- NC [a] 0.0053 0.005 mg/Kg Maximum (4)
PCBs 
Aroclor-1254 mg/Kg 0.12 0.161 NP [g] 0.157 0.157 mg/Kg Maximum (4)
Aroclor-1260 mg/Kg 0.44 0.175 NP [k] 0.436 0.175 mg/Kg UCL - NP [k] (5)
Inorganics 
Aluminum mg/Kg 9,798 9,736 N [m] 15,500 9,736 mg/Kg UCL - N [m] (5)
Arsenic mg/Kg 8.3 8.0 N [m] 11.6 8.0 mg/Kg UCL - N [m] (5)
Beryllium mg/Kg 0.49 0.58 G [n] 1 0.58 mg/Kg UCL - G [n] (5)
Chromium mg/Kg 21 20 G [n] 36 20 mg/Kg UCL - G [n] (5)
Cobalt mg/Kg 6.7 5.6 N [m] 12.8 5.6 mg/Kg UCL - N [m] (5)
Copper mg/Kg 33 27 NP [e] 96.6 27 mg/Kg UCL - NP [e] (5)
Iron mg/Kg 14,138 13,602 G [n] 23,000 13,602 mg/Kg UCL - G [n] (5)
Lead mg/Kg 28 32 N [m] 64.7 28 mg/Kg Mean (6)
Manganese mg/Kg 295 245 G [n] 827 245 mg/Kg UCL - G [n] (5)
Mercury mg/Kg 0.043 NP [e] 0.09 0.043 mg/Kg UCL - NP [e] (5)
Thallium mg/Kg 0.098 0.115 NP [e] 0.19 0.115 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 5.4 5.4 N [m] 8.4 J 5.4 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.59 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.59 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.59 pCi/g --- (7)

Titanium mg/Kg 457 497 N [m] 665 497 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.93 0.989 NP [e] 2.5 0.989 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 29 24 G [n] 60.1 24 mg/Kg UCL - G [n] (5)

U-238+D pCi/g --- --- --- 8.0 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.10 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.3 pCi/g --- (8)

Vanadium mg/Kg 23 23 G [n] 40.7 23 mg/Kg UCL - G [n] (5)
Zirconium mg/Kg 2.7 2.7 NP [e] 5.1 2.7 mg/Kg UCL - NP [e] (5)
EPH 
C11-C22 Aromatics mg/Kg --- NC [a] 46 46 mg/Kg Maximum (4)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A8 Inorganics 
AOI 14 Off-Property Aluminum mg/Kg 10,125 12,768 N [m] 19,500 12,768 mg/Kg UCL - N [m] (5)

Arsenic mg/Kg 4.3 5.9 N [m] 10 5.9 mg/Kg UCL - N [m] (5)
Beryllium mg/Kg 0.43 0.55 N [m] 0.81 0.55 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 10.4 12.7 N [m] 16.9 12.7 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 2.1 2.7 N [m] 3.9 2.7 mg/Kg UCL - N [m] (5)
Copper mg/Kg 13.8 23 G [n] 52.7 J 23 mg/Kg UCL - G [n] (5)
Iron mg/Kg 8,526 11,013 N [m] 16,100 11,013 mg/Kg UCL - N [m] (5)
Lead mg/Kg 15.5 21 N [m] 33.5 J 15.5 mg/Kg Mean (6)
Manganese mg/Kg 631 1,669 G [n] 2,170 J 1,669 mg/Kg UCL - G [n] (5)
Thorium mg/Kg 3.5 4.6 NP [e] 6.3 4.6 mg/Kg UCL - NP [e] (5)

Th-232 pCi/g --- --- --- 0.51 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.51 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.51 pCi/g --- (7)

Titanium mg/Kg 374 489 N [m] 655 488.7 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.13 0.219 NP [e] 0.34 0.219 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 1.8 2.3 N [m] 3.4 2.3 mg/Kg UCL - N [m] (5)

U-238+D pCi/g --- --- --- 0.77 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.010 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.13 pCi/g --- (8)

Vanadium mg/Kg 15.5 19.6 N [m] 23.3 19.6 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 0.65 1.1 NP [e] 2.2 1.1 mg/Kg UCL - NP [e] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B1 Semivolatile Organics 
Area around Benzo(a)anthracene mg/Kg 0.22 0.72 NP [h] 2.11 J 0.72 mg/Kg UCL - NP [h] (5)
Cooling Pond Benzo(a)pyrene mg/Kg 0.20 0.91 NP [j] 1.94 J 0.91 mg/Kg UCL - NP [j] (5)

Benzo(b)fluoranthene mg/Kg 0.29 1.3 NP [j] 2.57 J 1.3 mg/Kg UCL - NP [j] (5)
Benzo(k)fluoranthene mg/Kg 0.073 0.13 NP [e] 1.06 J 0.13 mg/Kg UCL - NP [e] (5)
Carbazole mg/Kg 0.25 0.27 NP [e] 0.291 J 0.27 mg/Kg UCL - NP [e] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.11 0.17 NP [e] 0.982 J 0.17 mg/Kg UCL - NP [e] (5)
PCBs 
Aroclor-1254 mg/Kg 0.44 1.8 NP [j] 4.46 1.8 mg/Kg UCL - NP [j] (5)
Aroclor-1260 mg/Kg 1.9 0.11 NP [h] 0.399 0.11 mg/Kg UCL - NP [h] (5)
Inorganics 
Aluminum mg/Kg 8,408 8,805 N [m] 13,400 8,805 mg/Kg UCL - N [m] (5)
Antimony mg/Kg 0.10 0.37 NP [e] 1.7 J 0.37 mg/Kg UCL - NP [e] (5)
Arsenic mg/Kg 6.5 6.9 N [m] 14.1 6.9 mg/Kg UCL - N [m] (5)
Beryllium mg/Kg 1.5 3.2 NP [k] 16.9 3.2 mg/Kg UCL - NP [k] (5)
Chromium mg/Kg 16.4 16.6 N [m] 28.3 J 16.6 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 4.0 4.43 N [m] 16.2 4.4 mg/Kg UCL - N [m] (5)
Copper mg/Kg 39 75 NP [e] 779 75 mg/Kg UCL - NP [e] (5)
Iron mg/Kg 11,239 13,294 N [m] 69,900 13,294 mg/Kg UCL - N [m] (5)
Lead mg/Kg 22 27.1 LN [o] 175 22 mg/Kg Mean (6)
Manganese mg/Kg 126 134 N [m] 336 134 mg/Kg UCL - N [m] (5)
Thallium mg/Kg 0.072 0.17 NP [e] 0.33 0.17 mg/Kg UCL - NP [e] (5)
Thorium mg/Kg 5.0 5.2 N [m] 7.4 5.2 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.58 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)

Titanium mg/Kg 457 483 G [n] 1,070 483 mg/Kg UCL - G [n] (5)
Tungsten mg/Kg 1.1 2.9 NP [g] 17.9 2.9 mg/Kg UCL - NP [g] (5)
Uranium mg/Kg 21 34.9 LN [o] 225 35 mg/Kg UCL - LN [o] (5)

U-238+D pCi/g --- --- --- 12 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.15 pCi/g --- (8)
U-234 pCi/g --- --- --- 2.0 pCi/g --- (8)

Vanadium mg/Kg 19.4 24 NP [g] 52.9 J 24 mg/Kg UCL - NP [g] (5)
Zirconium mg/Kg 3.7 5.8 NP [f] 47.8 J 5.8 mg/Kg UCL - NP [f] (5)
EPH 
C11-C22 Aromatics mg/Kg 23 --- NC [a] 175 175 mg/Kg Maximum (4)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B2 Semivolatile Organics 
AOI 2 & 4 Benzo(a)anthracene mg/Kg 0.029 0.307 NP [f] 0.307 0.307 mg/Kg Maximum (4)
Soils Area at Benzo(a)pyrene mg/Kg 0.090 0.269 NP [g] 0.261 J 0.261 mg/Kg Maximum (4)
Cooling Pond Benzo(b)fluoranthene mg/Kg 0.12 0.389 NP [g] 0.416 J 0.389 mg/Kg UCL - NP [g] (5)

Benzo(k)fluoranthene mg/Kg 0.031 0.1 NP [e] 0.154 0.100 mg/Kg UCL - NP [e] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.046 0.163 NP [e] 0.313 J 0.163 mg/Kg UCL - NP [e] (5)
PCBs 
Aroclor-1254 mg/Kg 4.7 6.9 NP [g] 12.2 6.9 mg/Kg UCL - NP [g] (5)
Aroclor-1260 mg/Kg 0.94 28 NP [j] 38.1 28 mg/Kg UCL - NP [j] (5)
Inorganics 
Aluminum mg/Kg 9,078 11,098 G [n] 15,300 11,098 mg/Kg UCL - G [n] (5)
Antimony mg/Kg 0.16 1.0 NP [f] 1.0 J 1.0 mg/Kg Maximum (4)
Arsenic mg/Kg 12.8 16.4 G [n] 31.8 16.4 mg/Kg UCL - G [n] (5)
Beryllium mg/Kg 1.8 2.7 G [n] 7.4 2.7 mg/Kg UCL - G [n] (5)
Chromium mg/Kg 14.5 23.6 N [m] 56.6 J 23.6 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 3.9 4.97 N [m] 7.3 5.0 mg/Kg UCL - N [m] (5)
Copper mg/Kg 302 464 NP [d] 1,090 464 mg/Kg UCL - NP [d] (5)
Iron mg/Kg 10,147 13,041 N [m] 20,100 J 13,041 mg/Kg UCL - N [m] (5)
Lead mg/Kg 49 59 N [m] 108 49 mg/Kg Mean (6)
Manganese mg/Kg 148 217 G [n] 378 217 mg/Kg UCL - G [n] (5)
Thorium mg/Kg 4.6 5.3 N [m] 6.9 5.3 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.58 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)

Titanium mg/Kg 400 472 G [n] 700 472 mg/Kg UCL - G [n] (5)
Tungsten mg/Kg 0.55 0.71 NP [e] 1.1 J 0.71 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 26 31 N [m] 46.1 31 mg/Kg UCL - N [m] (5)

U-238+D pCi/g --- --- --- 10 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.14 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.8 pCi/g --- (8)

Vanadium mg/Kg 17.5 24 N [m] 40.5 J 24 mg/Kg UCL - N [m] (5)
Zirconium mg/Kg 2.7 4.2 NP [e] 6.4 4.2 mg/Kg UCL - NP [e] (5)
EPH 
C11-C22 Aromatics mg/Kg 13.8 --- NC [a] 26.2 26.2 mg/Kg Maximum (4)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B3 Inorganics 
AOI 10 NE Wetland Aluminum mg/Kg 9,312 11,678 N [m] 14,500 11,678 mg/Kg UCL - N [m] (5)
Soils Area Arsenic mg/Kg 5.8 7.6 G [n] 8.1 7.6 mg/Kg UCL - G [n] (5)

Beryllium mg/Kg 0.68 0.95 N [m] 1.2 0.95 mg/Kg UCL - N [m] (5)
Chromium mg/Kg 14.9 18 N [m] 20.3 J 18 mg/Kg UCL - N [m] (5)
Cobalt mg/Kg 2.8 3.2 N [m] 3.8 3.2 mg/Kg UCL - N [m] (5)
Iron mg/Kg 10,032 11,504 N [m] 12,400 11,504 mg/Kg UCL - N [m] (5)
Lead mg/Kg 28 37 N [m] 41.1 J 28 mg/Kg Mean (6)
Manganese mg/Kg 101 116 N [m] 116 116 mg/Kg Maximum (4)
Thorium mg/Kg 4.8 5.3 N [m] 5.61 5.3 mg/Kg UCL - N [m] (5)

Th-232 pCi/g --- --- --- 0.58 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.58 pCi/g --- (7)

Titanium mg/Kg 454 551 N [m] 620 551 mg/Kg UCL - N [m] (5)
Tungsten mg/Kg 0.41 0.65 NP [e] 0.736 J 0.65 mg/Kg UCL - NP [e] (5)
Uranium mg/Kg 9.4 19.2 G [n] 26.4 19.2 mg/Kg UCL - G [n] (5)

U-238+D pCi/g --- --- --- 6.4 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.083 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.1 pCi/g --- (8)

Vanadium mg/Kg 18.9 23 N [m] 25.5 J 23 mg/Kg UCL - N [m] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B5 Metals
Holding Basin Aluminum mg/Kg 9,208 G [n] 13,100 9,208 mg/Kg UCL - G [n] (5)

Arsenic mg/Kg 8.29 G [n] 15.8 8.29 mg/Kg UCL - G [n] (5)
Chromium mg/Kg 21.7 G [n] 32.5 22 mg/Kg UCL - G [n] (5)
Cobalt mg/Kg 5.09 G [n] 7 5.09 mg/Kg UCL - G [n] (5)
Copper mg/Kg 142.5 LN [o] 926 142.5 mg/Kg UCL - LN [o] (5)
Iron mg/Kg 13,226 N [m] 18,300 13,226 mg/Kg UCL - N [m] (5)
Manganese mg/Kg 175.9 G [n] 283 175.9 mg/Kg UCL - G [n] (5)
Molybdenum mg/Kg 145.7 NP [j] 335 145.7 mg/Kg UCL - NP [j] (5)
Thallium mg/Kg 0.132 G [n] 0.22 0.132 mg/Kg UCL - G [n] (5)
Thorium mg/Kg 7.35 NP [g] 24.7 7.35 mg/Kg UCL - NP [g] (5)

Th-232 pCi/g --- --- --- 0.81 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.81 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.81 pCi/g --- (7)

Titanium mg/Kg 680 G [n] 1,140 680 mg/Kg UCL - G [n] (5)
Uranium mg/Kg 301 NP [k] 1,502 301 mg/Kg UCL - NP [k] (5)

U-238+D pCi/g --- --- --- 101 pCi/g --- (8)
U-235+D pCi/g --- --- --- 1.3 pCi/g --- (8)
U-234 pCi/g --- --- --- 17.0 pCi/g --- (8)

Zirconium mg/Kg 18.7 NP [g] 78.6 18.7 mg/Kg UCL - NP [g] (5)
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Table 3-1

Exposure Point Concentrations - Surface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of  Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

NOTES: Prepared by / Date: rve 05/27/2011
(1) Chemicals of potential concern (COPCs) are identified in Table 2-1. Revised by / Date: rve 05/17/2012
(2) Arithmetic mean is calculated using the detection limit divided by 2 (DL/2) substitution method for not detected results. Checked by / Date: jhp 5/20/2012
(3) Revised 95% UCL is calculated using ProUCL software (V. 4.1.00); calculations presented in Appendix D-5.

NC - Not Calculated NP - Non-Parametric distribution LN - Log Normal Distribution
[a] Only one distinct data value was detected. [d] 95% KM (% Bootstrap) UCL [l] 95% Chebyshev (MVUE) UCL
[b] Data set is too small to compute reliable statistics and estimates [e] 95% KM (t) UCL [o] 95% H-UCL
[c] Data set has only 2 distinct detected values.  This may not be [f] 95% KM (BCA) UCL N - Normal distribution

adequate to compute meaningful and reliable statistics and estimates. [g] 95% KM (Chebyshev) UCL [m] 95% Student's-t UCL
[h] 97.5% KM (Chebyshev) UCL
[i] 95% KM (% Bootstrap) UCL G - Gamma Distribution
[j] 99% KM (Chebyshev) UCL [n] 95% Approximate Gamma UCL
[k] 95% Chebyshev (Mean, Sd) UCL

(4) The maximum detected concentration is used as the EPC because it is lower than the calculated 95% UCL, or no 95% UCL is calculated.
(5) The 95% UCL is used as the EPC because the calculated 95% UCL is less than the maximum detected concentration.  
(6) In accordance with USEPA guidance for evaluating lead exposure, the arithmetic mean concentration is used as the EPC.
(7) Isptopes calculated from total thorium as shown in Appendix D-2.
(8) Isptopes calculated from total uranium as shown in Appendix D-2.

EPC = Exposure Point Concentration J = Value is estimated. pCi/g - picocuries per gram.
UCL = Upper Confidence Limit of the population mean mg/Kg = milligrams per kilogram

HALEY & ALDRICH, INC.
G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix D\D-1-SS EPCs.xlsx

 37285-001
printed: 9/2/2013



Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale

Current 4 Semivolatile Organics 
Future B4 Benzo(a)anthracene mg/Kg 0.38 --- NC-[c] 0.577 0.577 mg/Kg Maximum (4)

Rt. 62 Outfall and Benzo(a)pyrene mg/Kg 0.60 --- NC-[b] 0.608 J 0.608 mg/Kg Maximum (4)
Embayment Area Benzo(b)fluoranthene mg/Kg 0.67 --- NC-[b] 0.984 0.984 mg/Kg Maximum (4)

Benzo(k)fluoranthene mg/Kg 0.14 --- NC-[c] 0.256 0.256 mg/Kg Maximum (4)
Carbazole mg/Kg 0.57 --- NC-[a] 0.0958 J 0.096 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.34 --- NC-[b] 0.354 J 0.354 mg/Kg Maximum (4)
Inorganics 
Aluminum mg/Kg 7,567 --- NC-[b] 10,100 J 10,100 mg/Kg Maximum (4)
Arsenic mg/Kg 6.1 --- NC-[b] 8.2 J 8.2 mg/Kg Maximum (4)
Chromium mg/Kg 19.4 --- NC-[b] 24.4 J 24.4 mg/Kg Maximum (4)
Cobalt mg/Kg 3.9 --- NC-[b] 5 5 mg/Kg Maximum (4)
Copper mg/Kg 20 --- NC-[b] 34.7 J 34.7 mg/Kg Maximum (4)
Iron mg/Kg 13,380 --- NC-[b] 19,600 J 19,600 mg/Kg Maximum (4)
Manganese mg/Kg 144 --- NC-[b] 155 J 155 mg/Kg Maximum (4)
Mercury mg/Kg 0.020 --- NC-[b] 0.04 0.04 mg/Kg Maximum (4)
Thallium mg/Kg 0.17 --- NC-[b] 0.34 0.34 mg/Kg Maximum (4)
Thorium mg/Kg 5.0 --- NC-[b] 5.4 5.4 mg/Kg Maximum (4)

Th-232 pCi/g --- --- --- 0.59 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.59 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.59 pCi/g --- (7)

Titanium mg/Kg 443 --- NC-[b] 732 J 732 mg/Kg Maximum (4)
Tungsten mg/Kg 0.64 --- NC-[a] 1.5 1.5 mg/Kg Maximum (4)
Uranium mg/Kg 7.4 --- NC-[b] 18.7 18.7 mg/Kg Maximum (4)

U-238+D pCi/g --- --- --- 6.3 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.081 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.1 pCi/g --- (8)

Vanadium mg/Kg 21 --- NC-[b] 31.2 J 31.2 mg/Kg Maximum (4)
Zirconium mg/Kg 2.9 --- NC-[b] 3.1 3.1 mg/Kg Maximum (4)

(qualifier)

Maximum
Detected

Concentration
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A4 Semivolatile Organics 
AOI 14 North Benzo(a)pyrene mg/Kg 0.044 --- NC-[a] 0.0938 0.094 mg/Kg Maximum (4)

PCBs 
Aroclor-1254 mg/Kg 0.047 0.14 NP [d] 0.196 0.14 mg/Kg UCL - NP [d] (5)
Aroclor-1260 mg/Kg 0.014 0.050 NP [d] 0.0773 0.050 mg/Kg UCL - NP [d] (5)
Inorganics 
Aluminum mg/Kg 8,532 9,516 N [l] 12,600 9,516 mg/Kg UCL - N [l] (5)
Arsenic mg/Kg 5.9 7.1 G [m] 12.1 7.1 mg/Kg UCL - G [m] (5)
Chromium mg/Kg 14.4 16.1 N [l] 21.9 J 16.1 mg/Kg UCL - N [l] (5)
Cobalt mg/Kg 3.3 3.8 G [m] 5.6 3.8 mg/Kg UCL - G [m] (5)
Copper mg/Kg 11.1 24 NP [g] 52 24 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 9,133 9,751 N [l] 11,800 9,751 mg/Kg UCL - N [l] (5)
Manganese mg/Kg 111 129 G [m] 203 129 mg/Kg UCL - G [m] (5)
Mercury mg/Kg 0.014 0.030 NP [d] 0.0508 J 0.030 mg/Kg UCL - NP [d] (5)
Thallium mg/Kg 0.064 0.11 NP [g] 0.13 0.11 mg/Kg UCL - NP [g] (5)
Thorium mg/Kg 5.9 6.6 N [l] 8.9 6.6 mg/Kg UCL - N [l] (5)

Th-232 pCi/g --- --- --- 0.73 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.73 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.73 pCi/g --- (7)

Titanium mg/Kg 461 495 N [l] 613 495 mg/Kg UCL - N [l] (5)
Uranium mg/Kg 3.0 6.7 NP [f] 11.1 J 6.7 mg/Kg UCL - NP [f] (5)

U-238+D pCi/g --- --- --- 2.2 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.029 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.38 pCi/g --- (8)

Vanadium mg/Kg 14.4 15.5 N [l] 17.8 J 15.5 mg/Kg UCL - N [l] (5)
Zirconium mg/Kg 1.8 2.0 N [l] 2.4 2.0 mg/Kg UCL - N [l] (5)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A5 Semivolatile Organics 
AOI 8 Sweepings Area Benzo(a)anthracene mg/Kg 0.027 --- NC-[a] 0.172 0.172 mg/Kg Maximum (4)

Benzo(a)pyrene mg/Kg 0.078 0.14 NP [g] 0.46 0.14 mg/Kg UCL - NP [g] (5)
Benzo(b)fluoranthene mg/Kg 0.064 0.099 NP [g] 0.412 0.099 mg/Kg UCL - NP [g] (5)
Benzo(k)fluoranthene mg/Kg 0.034 0.052 NP [g] 0.181 J 0.052 mg/Kg UCL - NP [g] (5)
Carbazole mg/Kg 0.23 0.047 NP [g] 0.0544 J 0.047 mg/Kg UCL - NP [g] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.039 0.053 NP [g] 0.223 0.053 mg/Kg UCL - NP [g] (5)
PCBs 
Aroclor-1254 mg/Kg 2.1 9.4 NP [h] 16.6 9.4 mg/Kg UCL - NP [h] (5)
Aroclor-1260 mg/Kg 0.29 1.3 NP [h] 2.24 J 1.3 mg/Kg UCL - NP [h] (5)
Inorganics 
Aluminum mg/Kg 8,438 9,352 G [m] 16,300 9,352 mg/Kg UCL - G [m] (5)
Arsenic mg/Kg 7.7 8.9 N [l] 24.2 8.9 mg/Kg UCL - N [l] (5)
Chromium mg/Kg 15.0 16.3 G [m] 23.8 16.3 mg/Kg UCL - G [m] (5)
Cobalt mg/Kg 3.3 3.6 N [l] 5.9 J 3.6 mg/Kg UCL - N [l] (5)
Copper mg/Kg 53 124 NP [d] 369 J 124 mg/Kg UCL - NP [d] (5)
Iron mg/Kg 10,498 11,373 G [m] 15,600 11,373 mg/Kg UCL - G [m] (5)
Manganese mg/Kg 120 134 G [m] 235 134 mg/Kg UCL - G [m] (5)
Mercury mg/Kg 0.027 0.059 NP [d] 0.22 0.059 mg/Kg UCL - NP [d] (5)
Thallium mg/Kg 0.088 0.11 NP [g] 0.26 J 0.11 mg/Kg UCL - NP [g] (5)
Thorium mg/Kg 5.8 6.2 G [m] 10.6 6.2 mg/Kg UCL - G [m] (5)

Th-232 pCi/g --- --- --- 0.68 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.68 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.68 pCi/g --- (7)

Titanium mg/Kg 465 519 G [m] 1,170 519 mg/Kg UCL - G [m] (5)
Tungsten mg/Kg 0.31 0.51 NP [g] 2.7 0.51 mg/Kg UCL - NP [g] (5)
Uranium mg/Kg 11.1 26 NP [f] 105 26 mg/Kg UCL - NP [f] (5)

U-238+D pCi/g --- --- --- 8.7 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.11 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.5 pCi/g --- (8)

Vanadium mg/Kg 15.8 17.3 G [m] 25.9 J 17.3 mg/Kg UCL - G [m] (5)
Zirconium mg/Kg 2.7 3.0 N [l] 7.2 3.0 mg/Kg UCL - N [l] (5)
EPH 
C11-C22 Aromatics mg/Kg 18.6 32 NP [g] 142 32 mg/Kg UCL - NP [g] (5)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A6 Volatile Organics 
AOI 7 & 11 Trichloroethene mg/Kg 0.00065 0.00093 NP [g] 0.0052 0.00093 mg/Kg UCL - NP [g] (5)
Industrial Area East Semivolatile Organics 

Benzo(a)anthracene mg/Kg 0.076 0.14 NP [g] 1.3 0.14 mg/Kg UCL - NP [g] (5)
Benzo(a)pyrene mg/Kg 0.10 0.22 NP [i] 1.7 0.22 mg/Kg UCL - NP [i] (5)
Benzo(b)fluoranthene mg/Kg 0.15 0.47 NP [d] 3.33 0.47 mg/Kg UCL - NP [d] (5)
Benzo(k)fluoranthene mg/Kg 0.040 0.069 NP [i] 0.819 0.069 mg/Kg UCL - NP [i] (5)
Carbazole mg/Kg 0.22 0.11 NP [g] 0.26 J 0.11 mg/Kg UCL - NP [g] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.070 0.13 NP [g] 1.1 0.13 mg/Kg UCL - NP [g] (5)
PCBs 
Aroclor-1254 mg/Kg 1.8 18.2 NP [h] 44.1 18.2 mg/Kg UCL - NP [h] (5)
Aroclor-1260 mg/Kg 0.25 2.6 NP [h] 6.36 J 2.6 mg/Kg UCL - NP [h] (5)
Inorganics 
Aluminum mg/Kg 8,523 8,993 N [l] 16,000 8,993 mg/Kg UCL - N [l] (5)
Arsenic mg/Kg 4.8 5.2 G [m] 13.3 5.2 mg/Kg UCL - G [m] (5)
Beryllium mg/Kg 0.34 0.37 N [l] 1.2 0.37 mg/Kg UCL - N [l] (5)
Chromium mg/Kg 16.4 18 N [l] 47 18 mg/Kg UCL - N [l] (5)
Cobalt mg/Kg 3.5 3.7 N [l] 10.1 3.7 mg/Kg UCL - N [l] (5)
Copper mg/Kg 15.6 20 NP [g] 88.4 20 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 12,253 12,968 N [l] 21,400 12,968 mg/Kg UCL - N [l] (5)
Lead 7.6 12 NP [f] 50.7 7.6 mg/Kg Mean (6)
Manganese mg/Kg 127 136 N [l] 354 136 mg/Kg UCL - N [l] (5)
Mercury mg/Kg 0.046 0.21 NP [d] 2.5 0.21 mg/Kg UCL - NP [d] (5)
Thallium mg/Kg 0.12 0.15 NP [g] 0.49 0.15 mg/Kg UCL - NP [g] (5)
Thorium mg/Kg 6.5 7.3 N [l] 34.5 J 7.3 mg/Kg UCL - N [l] (5)

Th-232 pCi/g --- --- --- 0.80 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.80 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.80 pCi/g --- (7)

Titanium mg/Kg 600 641 N [l] 1,080 J 641 mg/Kg UCL - N [l] (5)
Tungsten mg/Kg 0.16 0.27 NP [g] 1.9 J 0.27 mg/Kg UCL - NP [g] (5)
Uranium mg/Kg 108 337 NP [f] 3,360 337 mg/Kg UCL - NP [f] (5)

U-238+D pCi/g --- --- --- 113 pCi/g --- (8)
U-235+D pCi/g --- --- --- 1.5 pCi/g --- (8)
U-234 pCi/g --- --- --- 19 pCi/g --- (8)

Vanadium mg/Kg 20 22 NP [g] 36.4 22 mg/Kg UCL - NP [g] (5)
Zirconium mg/Kg 2.3 3.2 NP [d] 12.8 3.2 mg/Kg UCL - NP [d] (5)
EPH 
C11-C22 Aromatics mg/Kg 8.2 8.8 NP [g] 11.6 J 8.8 mg/Kg UCL - NP [g] (5)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future A7 Semivolatile Organics 
AOI 5 Benzo(a)anthracene mg/Kg 0.039 0.061 NP [g] 0.237 0.061 mg/Kg UCL - NP [g] (5)
Industrial Area West Benzo(a)pyrene mg/Kg 0.057 0.09 NP [g] 0.435 0.09 mg/Kg UCL - NP [g] (5)

Benzo(b)fluoranthene mg/Kg 0.073 0.12 NP [g] 0.498 0.12 mg/Kg UCL - NP [g] (5)
Benzo(k)fluoranthene mg/Kg 0.033 0.052 NP [g] 0.215 0.052 mg/Kg UCL - NP [g] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.033 0.13 NP [g] 0.186 0.13 mg/Kg UCL - NP [g] (5)
PCBs 
Aroclor-1254 mg/Kg 0.0032 --- NC-[b] 0.0046 0.0046 mg/Kg Maximum (4)
Aroclor-1260 mg/Kg 0.0021 --- NC-[b] 0.0024 J 0.0024 mg/Kg Maximum (4)
Inorganics 
Aluminum mg/Kg 8,992 9,907 N [l] 17,900 9,907 mg/Kg UCL - N [l] (5)
Arsenic mg/Kg 5.6 6.4 G [m] 14.7 6.4 mg/Kg UCL - G [m] (5)
Beryllium mg/Kg 0.5 0.76 NP [f] 2 0.76 mg/Kg UCL - NP [f] (5)
Chromium mg/Kg 17.4 18.6 N [l] 23.7 18.6 mg/Kg UCL - N [l] (5)
Cobalt mg/Kg 4.3 4.8 G [m] 9.4 4.8 mg/Kg UCL - G [m] (5)
Copper mg/Kg 13.3 18.9 NP [g] 66.9 18.9 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 12,531 13,463 N [l] 20,400 13,463 mg/Kg UCL - N [l] (5)
Lead 14 38 NP [f] 156 14.1 mg/Kg Mean (6)
Manganese mg/Kg 152 177 G [m] 366 177 mg/Kg UCL - G [m] (5)
Mercury mg/Kg 0.015 0.025 NP [i] 0.11 0.025 mg/Kg UCL - NP [i] (5)
Thallium mg/Kg 0.10 0.13 NP [g] 0.27 0.13 mg/Kg UCL - NP [g] (5)
Thorium mg/Kg 5.7 6.4 G [m] 12.2 J 6.4 mg/Kg UCL - G [m] (5)

Th-232 pCi/g --- --- --- 0.70 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.70 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.70 pCi/g --- (7)

Titanium mg/Kg 540 592 N [l] 929 592 mg/Kg UCL - N [l] (5)
Tungsten mg/Kg 0.43 0.67 NP [g] 2.6 0.67 mg/Kg UCL - NP [g] (5)
Uranium mg/Kg 6.9 19.6 NP [f] 82.2 19.6 mg/Kg UCL - NP [f] (5)

U-238+D pCi/g --- --- --- 6.6 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.09 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.1 pCi/g --- (8)

Vanadium mg/Kg 20 22 N [l] 30.2 22 mg/Kg UCL - N [l] (5)
Zirconium mg/Kg 2.1 2.4 NP [e] 3.9 J 2.4 mg/Kg UCL - NP [e] (5)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B1 Volatile Organics 
Area around Trichloroethene mg/Kg 0.076 0.0014 NP [g] 0.0115 J 0.0014 mg/Kg UCL - NP [g] (5)
Cooling Pond Semivolatile Organics 

Benzo(a)anthracene mg/Kg 0.027 0.037 NP [g] 0.0888 0.037 mg/Kg UCL - NP [g] (5)
Benzo(a)pyrene mg/Kg 0.030 0.044 NP [g] 0.141 0.044 mg/Kg UCL - NP [g] (5)
Benzo(b)fluoranthene mg/Kg 0.035 0.055 NP [g] 0.191 0.055 mg/Kg UCL - NP [g] (5)
Benzo(k)fluoranthene mg/Kg 0.022 0.028 NP [g] 0.0492 0.028 mg/Kg UCL - NP [g] (5)
Carbazole mg/Kg 0.20 0.019 NP [g] 0.018 J 0.018 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.028 0.054 NP [g] 0.169 0.054 mg/Kg UCL - NP [g] (5)
PCBs 
Aroclor-1254 mg/Kg 0.15 1.2 NP [h] 3.32 1.18 mg/Kg UCL - NP [h] (5)
Aroclor-1260 mg/Kg 0.63 0.10 NP [j] 0.395 0.104 mg/Kg UCL - NP [j] (5)
Inorganics 
Aluminum mg/Kg 8,469 9,117 N [l] 15,300 J 9,117 mg/Kg UCL - N [l] (5)
Arsenic mg/Kg 6.4 10.5 NP [f] 53.6 10.5 mg/Kg UCL - NP [f] (5)
Chromium mg/Kg 16.3 17.6 N [l] 42 J 17.6 mg/Kg UCL - N [l] (5)
Cobalt mg/Kg 3.9 4.14 G [m] 10.5 J 4.14 mg/Kg UCL - G [m] (5)
Copper mg/Kg 10.4 17.7 NP [g] 84.2 J 17.7 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 9,950 10,740 G [m] 28,200 10,740 mg/Kg UCL - G [m] (5)
Manganese mg/Kg 122 126.8 G [m] 267 127 mg/Kg UCL - G [m] (5)
Mercury mg/Kg 0.081 0.368 NP [j] 2.4 J 0.37 mg/Kg UCL - NP [j] (5)
Thallium mg/Kg 0.11 0.156 NP [g] 0.34 0.16 mg/Kg UCL - NP [g] (5)
Thorium mg/Kg 5.9 6.14 N [l] 10.9 6.14 mg/Kg UCL - N [l] (5)

Th-232 pCi/g --- --- --- 0.68 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.68 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.68 pCi/g --- (7)

Titanium mg/Kg 485 531.9 N [l] 1,090 532 mg/Kg UCL - N [l] (5)
Tungsten mg/Kg 4.0 23.1 NP [d] 243 23.1 mg/Kg UCL - NP [d] (5)
Uranium mg/Kg 22 10.4 NP [f] 49.4 10.4 mg/Kg UCL - NP [f] (5)

U-238+D pCi/g --- --- --- 3.5 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.045 pCi/g --- (8)
U-234 pCi/g --- --- --- 0.58 pCi/g --- (8)

Vanadium mg/Kg 16.5 21.8 NP [d] 64.2 J 21.8 mg/Kg UCL - NP [d] (5)
Zirconium mg/Kg 2.6 3.63 NP [d] 8.7 J 3.63 mg/Kg UCL - NP [d] (5)
EPH 
C11-C22 Aromatics mg/Kg 14.4 --- NC-[a] 84.6 85 mg/Kg Maximum (4)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B2 Volatile Organics 
AOI 2 & 4 Trichloroethene 0.25 0.61 NP [g] 2.82 0.61 mg/Kg UCL - NP [g] (5)
Soils Area at Semivolatile Organics 
Cooling Pond Benzo(a)anthracene mg/Kg 0.035 0.053 NP [g] 0.148 0.053 mg/Kg UCL - NP [g] (5)

Benzo(a)pyrene mg/Kg 0.039 0.088 NP [g] 0.144 0.088 mg/Kg UCL - NP [g] (5)
Benzo(b)fluoranthene mg/Kg 0.050 0.18 NP [g] 0.263 0.18 mg/Kg UCL - NP [g] (5)
Indeno(1,2,3-cd)pyrene mg/Kg 0.030 0.072 NP [g] 0.109 0.072 mg/Kg UCL - NP [g] (5)
PCBs 
Aroclor-1254 mg/Kg 1.6 3.7 NP [d] 9.83 3.7 mg/Kg UCL - NP [d] (5)
Aroclor-1260 mg/Kg 0.25 16 NP [h] 22.9 16 mg/Kg UCL - NP [h] (5)
Inorganics 
Aluminum mg/Kg 8,807 10,070 G [m] 18,000 J 10,070 mg/Kg UCL - G [m] (5)
Arsenic mg/Kg 10.1 18 NP [f] 41 18 mg/Kg UCL - NP [f] (5)
Chromium mg/Kg 15.9 17 N [l] 23 17 mg/Kg UCL - N [l] (5)
Cobalt mg/Kg 3.9 4.8 N [l] 7.9 J 4.8 mg/Kg UCL - N [l] (5)
Copper mg/Kg 109 144 NP [g] 545 144 mg/Kg UCL - NP [g] (5)
Iron mg/Kg 10,940 12,398 N [l] 19,600 12,398 mg/Kg UCL - N [l] (5)
Manganese mg/Kg 138 171 N [l] 271 J 171 mg/Kg UCL - N [l] (5)
Mercury mg/Kg 0.015 0.019 NP [e] 0.051 0.019 mg/Kg UCL - NP [e] (5)
Thallium mg/Kg 0.071 1.5 NP [i] 1.5 1.5 mg/Kg Maximum (4)
Thorium mg/Kg 5.0 5.9 N [l] 7.8 5.9 mg/Kg UCL - N [l] (5)

Th-232 pCi/g --- --- --- 0.65 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.65 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.65 pCi/g --- (7)

Titanium mg/Kg 471 496 N [l] 651 496 mg/Kg UCL - N [l] (5)
Tungsten mg/Kg 0.19 1.5 NP [g] 9.3 J 1.5 mg/Kg UCL - NP [g] (5)
Uranium mg/Kg 15.2 29.3 NP [f] 51.7 29.3 mg/Kg UCL - NP [f] (5)

U-238+D pCi/g --- --- --- 9.8 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.13 pCi/g --- (8)
U-234 pCi/g --- --- --- 1.6 pCi/g --- (8)

Vanadium mg/Kg 16.0 17.5 N [l] 24.6 J 17.5 mg/Kg UCL - N [l] (5)
Zirconium mg/Kg 2.3 3.0 NP [i] 6.1 3.0 mg/Kg UCL - NP [i] (5)
EPH 
C11-C22 Aromatics mg/Kg 11.7 38.5 NP [i] 6.59 J 6.6 mg/Kg Maximum (4)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B3 Inorganics 
AOI 10 NE Wetland Aluminum mg/Kg 9,320 --- NC-[b] 10,800 10,800 mg/Kg Maximum (4)
Soils Area Arsenic mg/Kg 5.6 --- NC-[b] 6 6 mg/Kg Maximum (4)

Chromium mg/Kg 23 --- NC-[b] 27.1 27 mg/Kg Maximum (4)
Cobalt mg/Kg 4.2 --- NC-[b] 4.4 J 4.4 mg/Kg Maximum (4)
Copper mg/Kg 65 --- NC-[b] 123 123 mg/Kg Maximum (4)
Iron mg/Kg 13,300 --- NC-[b] 15,700 15,700 mg/Kg Maximum (4)
Manganese mg/Kg 252 --- NC-[b] 356 J 356 mg/Kg Maximum (4)
Thallium mg/Kg 0.13 --- NC-[b] 0.21 J 0.21 mg/Kg Maximum (4)
Thorium mg/Kg 5.9 --- NC-[b] 6.1 6.1 mg/Kg Maximum (4)

Th-232 pCi/g --- --- --- 0.67 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.67 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.67 pCi/g --- (7)

Titanium mg/Kg 493 --- NC-[b] 509 509 mg/Kg Maximum (4)
Tungsten mg/Kg 0.34 --- NC-[b] 0.54 0.54 mg/Kg Maximum (4)
Uranium mg/Kg 12.1 --- NC-[b] 44 J 44 mg/Kg Maximum (4)

U-238+D pCi/g --- --- --- 15 pCi/g --- (8)
U-235+D pCi/g --- --- --- 0.19 pCi/g --- (8)
U-234 pCi/g --- --- --- 2.5 pCi/g --- (8)

Vanadium mg/Kg 22 --- NC-[b] 23.1 23 mg/Kg Maximum (4)
Zirconium mg/Kg 3.8 --- NC-[b] 4.8 4.8 mg/Kg Maximum (4)
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Future B5 Metals
AOI 1 Holding Basin Aluminum mg/Kg 8,085 8,790 N [l] 12,700 8,790 mg/Kg UCL - N [l] (5)

Arsenic mg/Kg 5.58 6.30 G [m] 18.7 6.3 mg/Kg UCL - G [m] (5)
Chromium mg/Kg 18.6 20.9 N [l] 50.6 20.9 mg/Kg UCL - N [l] (5)
Cobalt mg/Kg 4.51 5.00 N [l] 8.5 5.00 mg/Kg UCL - N [l] (5)
Copper mg/Kg 37.2 60.8 NP [d] 121 60.8 mg/Kg UCL - NP [d] (5)
Iron mg/Kg 12,091 12,872 N [l] 18,300 12,872 mg/Kg UCL - N [l] (5)
Manganese mg/Kg 204.3 376.7 NP [f] 1,180 376.7 mg/Kg UCL - NP [f] (5)
Molybdenum mg/Kg 11.1 65.7 NP [h] 171 65.7 mg/Kg UCL - NP [h] (5)
Thallium mg/Kg 0.125 0.136 NP [g] 0.21 0.136 mg/Kg UCL - NP [g] (5)
Thorium mg/Kg 3.37 4.97 NP [d] 9 4.97 mg/Kg UCL - NP [d] (5)

Th-232 pCi/g --- --- --- 0.55 pCi/g --- (7)
Ra-228+D pCi/g --- --- --- 0.55 pCi/g --- (7)
Th-228+D pCi/g --- --- --- 0.55 pCi/g --- (7)

Titanium mg/Kg 613.5 659.2 N [l] 1,050 659.2 mg/Kg UCL - N [l] (5)
Uranium mg/Kg 298.0 359.0 NP [p] 3,400 359.0 mg/Kg UCL - NP [p] (5)

U-238+D pCi/g --- --- --- 120 pCi/g ---
U-235+D pCi/g --- --- --- 1.60 pCi/g ---
U-234 pCi/g --- --- --- 20.0 pCi/g ---

Zirconium mg/Kg 2.72 5.31 NP [d] 20.9 5.3 mg/Kg UCL - NP [d] (5)

Prepared by / Date: rve 05/28/2011
NOTES: Revised by / Date: rve 05/17/2012
(1) Chemicals of potential concern (COPCs) are identified in Table 2-1. Checked by / Date: jhp 05/21/2012
(2) Arithmetic mean is calculated using the detection limit divided by 2 (DL/2) substitution method for not detected results. 
(3) 95% UCL is calculated using ProUCL software (V. 4.1.00); calculations presented in Appendix D-5.

NC - Not Calculated NP - Non-Parametric distribution N - Normal distribution
[a] Only one distinct data value was detected. [d] 95% KM (Chebyshev) UCL [l] 95% Student's-t UCL
[b] Data set is too small to compute reliable statistics and estimates [e] 95% KM (% Bootstrap) UCL
[c] Data set has only 2 distinct detected values.  This may not be [f] 95% Chebyshev (Mean, Sd) UCL G - Gamma Distribution

adequate to compute meaningful and reliable statistics and estimates. [g] 95% KM (t) UCL [m] 95% Approximate Gamma UCL
[h] 99% KM (Chebyshev) UCL
[i] 95% KM (BCA) UCL
[j] 97.5% KM (Chebyshev) UCL
[k] 99% Chebyshev (Mean, Sd) UCL
[p] 97.5% Chebyshev (Mean, Sd) UCL
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Table 3-2

Exposure Point Concentrations - Subsurface Soil
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

(4) The maximum detected concentration is used as the EPC because it is lower than the calculated 95% UCL, or no 95% UCL is calculated.
(5) The 95% UCL is used as the EPC because the calculated 95% UCL is less than the maximum detected concentration.  
(6) In accordance with USEPA guidance for evaluating lead exposure, the arithmetic mean concentration is used as the EPC.
(7) Isptopes calculated from total thorium as shown in Appendix D-2.
(8) Isptopes calculated from total uranium as shown in Appendix D-2.

EPC = Exposure Point Concentration J = Value is estimated. pCi/g - picocuries per gram.
UCL = Upper Confidence Limit on the arithmetic mean mg/Kg = milligrams per kilogram
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Table 3-3

Exposure Point Concentrations - Surface Water
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Area of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale

AOI -4 Semivolatile Organics
Cooling Water Benzo(a)anthracene mg/L 0.000060 --- NC-[a] 0.000261 0.00026 mg/L Maximum (4)

    Recharge Pond Benzo(a)pyrene mg/L 0.000065 --- NC-[a] 0.000295 0.00030 mg/L Maximum (4)
Current 6 Benzo(b)fluoranthene mg/L 0.000072 --- NC-[a] 0.000348 0.00035 mg/L Maximum (4)

   Future SW/SD-3 Indeno(1,2,3-cd)pyrene mg/L 0.000050 --- NC-[a] 0.000191 0.00019 mg/L Maximum (4)
Metals, Total
Arsenic mg/L 0.0018 0.0024 NP [g] 0.0027 0.0024 mg/L UCL - NP [g] (5)
Cobalt mg/L 0.00048 N [l] 0.00072 0.0005 mg/L UCL - N [l] (5)
Copper mg/L 0.090 --- NC-[c] 0.252 0.25 mg/L Maximum (4)
Titanium mg/L 0.0078 0.011 NP [g] 0.0124 0.011 mg/L UCL - NP [g] (5)
Uranium mg/L 0.0080 0.010 N [l] 0.0133 J 0.010 mg/L UCL - N [l] (5)

U-238+D pCi/L --- --- --- 3.3 pCi/L --- (8)
U-235+D pCi/L --- --- --- 0.043 pCi/L --- (8)
U-234 pCi/L --- --- --- 0.56 pCi/L --- (8)

Metals, Dissolved
Antimony mg/L 0.0013 0.0015 NP [g] 0.0016 0.0015 mg/L UCL - NP [g] (5)
Tungsten mg/L 0.00021 0.00028 NP [g] 0.00032 0.00028 mg/L UCL - NP [g] (5)
Uranium mg/L 0.0049 0.0052 N [l] 0.0055 0.0052 mg/L UCL - N [l] (5)

U-238+D pCi/L --- --- --- 1.7 pCi/L --- (8)
U-235+D pCi/L --- --- --- 0.023 pCi/L --- (8)
U-234 pCi/L --- --- --- 0.29 pCi/L --- (8)

Zirconium mg/L 0.0070 --- NC-[a] 0.0485 J 0.049 mg/L Maximum (4)
EPH
C11-C22 Aromatics mg/L 0.081 --- NC-[a] 0.137 J 0.14 mg/L Maximum (4)

(qualifier)

Maximum
Detected

Concentration
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Table 3-3

Exposure Point Concentrations - Surface Water
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Area of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI -6 Volatile Organics
Sphagnum Bog Trichloroethene mg/L 0.00028 0.00035 NP [g] 0.00082 0.00035 mg/L UCL - NP [g] (5)

   Current 1 & 6 Semivolatile Organics
Future SW/SD 1&2 Indeno(1,2,3-cd)pyrene mg/L 0.000104 --- NC-[a] 0.000104 J 0.00010 mg/L Maximum (4)

m/p-Methylphenol mg/L 0.0054 0.00689 NP [g] 0.0155 0.00689 mg/L UCL - NP [g] (5)
PCBs
Aroclor-1254 mg/L 0.0001 --- NC-[a] 0.0001 J 0.0001 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 0.312 0.692 NP [f] 2.29 0.6920 mg/L UCL - NP [f] (5)
Arsenic mg/L 0.0011 0.0015 NP [g] 0.0023 0.0015 mg/L UCL - NP [g] (5)
Beryllium mg/L 0.0023 0.0059 NP [d] 0.0173 0.0059 mg/L UCL - NP [d] (5)
Cadmium mg/L 0.00011 0.00020 NP [g] 0.0011 0.0002 mg/L UCL - NP [g] (5)
Cobalt mg/L 0.00037 0.00074 NP [d] 0.0018 0.00074 mg/L UCL - NP [d] (5)
Copper mg/L 0.051 0.13 NP [i] 0.738 0.13 mg/L UCL - NP [i] (5)
Iron mg/L 0.615 1.1 NP [d] 2.2 1.1 mg/L UCL - NP [d] (5)
Lead mg/L 0.0079 0.032 NP [j] 0.0948 0.0079 mg/L Mean (6)
Manganese mg/L 0.095 0.12 G [m] 0.488 J 0.12 mg/L UCL - G [m] (5)
Mercury mg/L 0.00020 0.00037 NP [g] 0.0021 0.00037 mg/L UCL - NP [g] (5)
Molybdenum mg/L 0.014 0.056 NP [j] 0.16 0.056 mg/L UCL - NP [j] (5)
Nickel mg/L 0.0053 0.0077 G [m] 0.0351 0.0077 mg/L (5)
Thallium mg/L 0.000096 0.00018 NP [g] 0.0004 0.00018 mg/L UCL - NP [g] (5)
Titanium mg/L 0.012 0.019 NP [i] 0.0857 0.019 mg/L UCL - NP [i] (5)
Tungsten mg/L 0.0015 0.0022 NP [g] 0.0092 J 0.0022 mg/L UCL - NP [g] (5)
Uranium mg/L 0.0112 0.021 LN-[o] 0.078 0.021 mg/L UCL - LN-[o] (5)

U-238+D pCi/L --- --- --- 7.0 pCi/L --- (8)
U-235+D pCi/L --- --- --- 0.09 pCi/L --- (8)
U-234 pCi/L --- --- --- 1.2 pCi/L --- (8)

Zirconium mg/L 0.00069 0.0013 NP [g] 0.0037 0.0013 mg/L UCL - NP [g] (5)
Metals, Dissolved
Aluminum mg/L 0.191 0.599 NP [f] 2.51 J 0.60 mg/L UCL - NP [f] (5)
Antimony mg/L 0.0216 --- NC-[c] 0.0216 0.0216 mg/L Maximum (4)
Arsenic mg/L 0.0017 0.0051 NP [i] 0.0169 0.0051 mg/L UCL - NP [i] (5)
Barium mg/L 0.011 0.029 NP [f] 0.0887 0.029 mg/L UCL - NP [f] (5)
Beryllium mg/L 0.0021 0.0066 NP [d] 0.0255 0.0066 mg/L UCL - NP [d] (5)
Cadmium mg/L 0.00072 0.0082 NP [h] 0.0179 0.0082 mg/L UCL - NP [h] (5)
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Table 3-3

Exposure Point Concentrations - Surface Water
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Area of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Chromium mg/L 0.0222 --- NC-[c] 0.0222 J 0.0222 mg/L Maximum (4)
Cobalt mg/L 0.0098 0.0055 NP [j] 0.0183 0.0055 mg/L UCL - NP [j] (5)
Manganese mg/L 0.059 0.077 G [m] 0.199 0.077 mg/L UCL - G [m] (5)
Mercury mg/L 0.000083 0.00054 NP [j] 0.0015 0.00054 mg/L UCL - NP [j] (5)
Molybdenum mg/L 0.012 0.023 NP [i] 0.135 0.023 mg/L UCL - NP [i] (5)
Selenium mg/L 0.0012 0.0033 NP [g] 0.0089 0.0033 mg/L UCL - NP [g] (5)
Thallium mg/L 0.00043 0.0028 NP [j] 0.0093 0.0028 mg/L UCL - NP [j] (5)
Titanium mg/L 0.0065 0.017 NP [d] 0.0635 0.017 mg/L UCL - NP [d] (5)
Tungsten mg/L 0.0013 0.0028 NP [g] 0.0074 0.0028 mg/L UCL - NP [g] (5)
Uranium mg/L 0.0104 0.015 LN-[o] 0.147 0.015 mg/L UCL - LN-[o] (5)

U-238+D pCi/L --- --- --- 5.0 pCi/L --- (8)
U-235+D pCi/L --- --- --- 0.07 pCi/L --- (8)
U-234 pCi/L --- --- --- 0.8 pCi/L --- (8)

Vanadium mg/L 0.0020 0.0044 NP [i] 0.0271 0.0044 mg/L UCL - NP [i] (5)
Zirconium mg/L 0.00096 0.0018 NP [g] 0.0091 0.0018 mg/L UCL - NP [g] (5)
EPH
C11-C22 Aromatics mg/L 0.28 0.41 NP [i] 1.01 J 0.41 mg/L UCL - NP [i] (5)
C9-C18 Aliphatics mg/L 0.028 0.030 NP [g] 0.0591 0.030 mg/L UCL - NP [g] (5)
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Table 3-3

Exposure Point Concentrations - Surface Water
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Area of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI-10 Metals, Total
Northeast Wetland Cobalt mg/L 0.00037 --- NC-[b] 0.00061 0.00061 mg/L Maximum (4)
Current 3 Iron mg/L 0.92 --- NC-[b] 1.84 1.84 mg/L Maximum (4)
Future SW/SD-4 Manganese mg/L 0.13 --- NC-[b] 0.174 0.174 mg/L Maximum (4)

Titanium mg/L 0.025 --- NC-[b] 0.0249 0.0249 mg/L Maximum (4)
Metals, Dissolved
Arsenic mg/L 0.0016 --- NC-[b] 0.0028 0.0028 mg/L Maximum (4)
Cobalt mg/L 0.00034 --- NC-[b] 0.00061 0.00061 mg/L Maximum (4)
Iron mg/L 0.81 --- NC-[b] 1.65 1.65 mg/L Maximum (4)
Manganese mg/L 0.13 --- NC-[b] 0.169 0.17 mg/L Maximum (4)
Thallium mg/L 0.00020 --- NC-[b] 0.00039 0.00039 mg/L Maximum (4)
Titanium mg/L 0.0063 --- NC-[b] 0.0063 0.0063 mg/L Maximum (4)

AOI-18A Metals, Total
Assabet River Arsenic mg/L 0.0012 0.0014 NP [g] 0.0023 0.0014 mg/L UCL - NP [g] (5)
Main Channel Cobalt mg/L 0.00043 0.00048 N [l] 0.00081 0.00048 mg/L UCL - N [l] (5)
Current 5 Manganese mg/L 0.069 0.081 N [l] 0.151 0.081 mg/L UCL - N [l] (5)
Future SW/SD-5 Titanium mg/L 0.0038 --- NC-[a] 0.0082 0.0082 mg/L Maximum (4)

Thallium mg/L 0.00021 --- NC-[a] 0.00045 0.00045 mg/L Maximum (4)
Zirconium mg/L 0.00014 --- NC-[a] 0.00096 0.00096 mg/L Maximum (4)
Metals, Dissolved
Arsenic mg/L 0.0012 0.0015 NP [g] 0.0022 0.0015 mg/L UCL - NP [g] (5)
Manganese mg/L 0.059 0.067 G [m] 0.106 0.067 mg/L UCL - G [m] (5)
Thallium mg/L 0.0002 --- NC-[a] 0.00039 0.00039 mg/L Maximum (4)
Zirconium mg/L 0.00029 --- NC-[c] 0.0014 J 0.0014 mg/L Maximum (4)

AOI-18B Metals, Total
Assabet River Chromium mg/L 0.0040 --- NC-[b] 0.0044 0.0044 mg/L Maximum (4)
Embayment Thallium mg/L 0.0003 --- NC-[b] 0.00034 0.00034 mg/L Maximum (4)
Current 4 Titanium mg/L 0.017 --- NC-[b] 0.0265 0.027 mg/L Maximum (4)
Future B4 Zirconium mg/L 0.00064 --- NC-[b] 0.00079 0.00079 mg/L Maximum (4)

Metals, Dissolved mg/L
Chromium mg/L 0.0034 --- NC-[b] 0.0048 0.0048 mg/L Maximum (4)
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Table 3-3

Exposure Point Concentrations - Surface Water
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Area of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

Prepared by / Date: rve 05/28/2011
NOTES: Revised by / Date: rve 05/17/2012
(1) Chemicals of potential concern (COPCs) are identified in Table 2-1. Checked by / Date: jhp 5/ 22/2012
(2) Arithmetic mean is calculated using the detection limit divided by 2 (DL/2) substitution method for not detected results. 
(3) 95% UCL is calculated using ProUCL software (V. 4.1.00); calculations presented in Append ix D-5.

NC - Not Calculated NP - Non-Parametric distribution N - Normal distribution
[a] Only one distinct data value was detected. [d] 95% KM (Chebyshev) UCL [l] 95% Student's-t UCL
[b] Data set is too small to compute reliable statistics and estimates [e] 95% KM (% Bootstrap) UCL
[c] Data set has only 2 distinct detected values.  This may not be [f] 95% Chebyshev (Mean, Sd) UCL G - Gamma Distribution

adequate to compute meaningful and reliable statistics and estimates. [g] 95% KM (t) UCL [m] 95% Approximate Gamma UCL
[h] 99% KM (Chebyshev) UCL
[i] 95% KM (BCA) UCL
[j] 97.5% KM (Chebyshev) UCL
[k] 99% Chebyshev (Mean, Sd) UCL

(4) The maximum detected concentration is used as the EPC because it is lower than the calculated 95% UCL, or no 95% UCL is calculated.
(5) The 95% UCL is used as the EPC because the calculated 95% UCL is less than the maximum detected concentration.  
(6) In accordance with USEPA guidance for evaluating lead exposure, the arithmetic mean concentration is used as the EPC.
(7) Isptopes calculated from total thorium as shown in Appendix D-2.
(8) Isptopes calculated from total uranium as shown in Appendix D-2.

EPC = Exposure Point Concentration
UCL = Upper Confidence Limit on the arithmetic mean J = Value is estimated.

mg/Kg = milligrams per kilogram
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale

AOI 4 Semivolatile Organics
Cooling Water Benzo(a)anthracene mg/Kg 0.33 0.64 G-[m] 1.79 0.64 mg/Kg UCL - G-[m] (5)
Recharge Pond Benzo(a)pyrene mg/Kg 0.33 0.89 NP-[a] 1.71 0.89 mg/Kg UCL - NP-[a] (5)
Sediment Benzo(b)fluoranthene mg/Kg 0.59 1.1 G-[m] 3.58 1.1 mg/Kg UCL - G-[m] (5)
Current 6 Benzo(k)fluoranthene mg/Kg 0.085 0.15 NP-[b] 0.439 0.15 mg/Kg UCL - NP-[b] (5)

   Future SW/SD-3 Carbazole mg/Kg 0.17 0.16 NP-[c] 0.26 J 0.16 mg/Kg UCL - NP-[c] (5)
Dibenz(a,h)anthracene mg/Kg 0.038 --- NC-[h] 0.195 0.195 mg/Kg Maximum (4)
Indeno(1,2,3-cd)pyrene mg/Kg 0.25 0.42 G-[m] 0.872 0.42 mg/Kg UCL - G-[m] (5)
PCBs 
Aroclor-1254 mg/Kg 67 663 NP-[d] 366 366 mg/Kg Maximum (4)
Aroclor-1260 mg/Kg 6.1 --- NC-[h] 0.0697 0.0697 mg/Kg Maximum (4)
Inorganics 
Aluminum mg/Kg 7,976 8,907 N-[n] 11,500 8,907 mg/Kg UCL - N-[n] (5)
Arsenic mg/Kg 12.5 14.6 N-[n] 19.5 J 14.6 mg/Kg UCL - N-[n] (5)
Chromium mg/Kg 16.3 17.9 N-[n] 23.7 J 17.9 mg/Kg UCL - N-[n] (5)
Cobalt mg/Kg 5.1 5.6 N-[n] 7.5 5.6 mg/Kg UCL - N-[n] (5)
Copper mg/Kg 529 648 N-[n] 1,040 648 mg/Kg UCL - N-[n] (5)
Iron mg/Kg 9,108 9,999 N-[n] 12,000 9,999 mg/Kg UCL - N-[n] (5)
Manganese mg/Kg 122 143 N-[n] 199 143 mg/Kg UCL - N-[n] (5)
Thallium mg/Kg 0.10 0.12 NP-[c] 0.15 0.12 mg/Kg UCL - NP-[c] (5)
Thorium mg/Kg 4.0 4.5 N-[n] 5.9 4.5 mg/Kg UCL - N-[n] (5)

Th-232 pCi/g --- --- --- 0.50 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.50 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.50 pCi/g --- (6)

Titanium mg/Kg 398 455 NP-[c] 532 455 mg/Kg UCL - NP-[c] (5)
Tungsten mg/Kg 0.61 0.82 NP-[c] 1.3 0.82 mg/Kg UCL - NP-[c] (5)
Uranium mg/Kg 31 48 G-[m] 129 J 48 mg/Kg UCL - G-[m] (5)

U-238+D pCi/g --- --- --- 16 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.21 pCi/g --- (7)
U-234 pCi/g --- --- --- 2.7 pCi/g --- (7)

Zirconium mg/Kg 3.0 3.6 N-[n] 4.6 J 3.6 mg/Kg UCL - N-[n] (5)
EPH 
C11-C22 Aromatics mg/Kg 124 138 NP-[c] 288 138 mg/Kg UCL - NP-[c] (5)

(qualifier)

Maximum
Detected

Concentration
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 6 Semivolatile Organics 
Sphagnum Bog Benzo(a)pyrene mg/Kg 0.046 --- NC-[h] 0.0439 0.0439 mg/Kg Maximum (4)
Sediment Benzo(b)fluoranthene mg/Kg 0.048 --- NC-[h] 0.0537 0.0537 mg/Kg Maximum (4)
Current 1 Carbazole mg/Kg 0.67 --- NC-[h] 0.0222 J 0.0222 mg/Kg Maximum (4)

PCBs 
Aroclor-1254 mg/Kg 0.13 0.20 N-[n] 0.308 J 0.20 mg/Kg UCL - N-[n] (5)
Aroclor-1260 mg/Kg 0.049 0.051 NP-[c] 0.0724 J 0.051 mg/Kg UCL - NP-[c] (5)
Inorganics 
Aluminum mg/Kg 4,531 6,921 N-[n] 11,600 6,921 mg/Kg UCL - N-[n] (5)
Arsenic mg/Kg 1.5 3.0 NP-[e] 5.8 3.0 mg/Kg UCL - NP-[e] (5)
Beryllium mg/Kg 6.8 12.3 G-[m] 20.2 12.3 mg/Kg UCL - G-[m] (5)
Chromium mg/Kg 9.8 12.7 N-[n] 16.9 12.7 mg/Kg UCL - N-[n] (5)
Cobalt mg/Kg 1.3 2.0 N-[n] 3.2 2.0 mg/Kg UCL - N-[n] (5)
Copper mg/Kg 60 76 N-[n] 109 76 mg/Kg UCL - N-[n] (5)
Iron mg/Kg 2,592 5,711 G-[m] 8,070 J 5,711 mg/Kg UCL - G-[m] (5)
Mercury mg/Kg 0.32 0.41 N-[n] 0.53 J 0.41 mg/Kg UCL - N-[n] (5)
Molybdenum mg/Kg 29 41 N-[n] 67.2 41 mg/Kg UCL - N-[n] (5)
Thallium mg/Kg 0.10 --- NC-[j] 0.21 J 0.21 mg/Kg Maximum (4)
Thorium mg/Kg 1.4 2.1 G-[m] 3.4 2.1 mg/Kg UCL - G-[m] (5)

Th-232 pCi/g --- --- --- 0.23 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.23 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.23 pCi/g --- (6)

Titanium mg/Kg 249 349 N-[n] 532 349 mg/Kg UCL - N-[n] (5)
Tungsten mg/Kg 2.1 3.1 N-[n] 4.1 3.1 mg/Kg UCL - N-[n] (5)
Uranium mg/Kg 13.1 17.5 N-[n] 25.2 J 17.5 mg/Kg UCL - N-[n] (5)

U-238+D pCi/g --- --- --- 5.9 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.076 pCi/g --- (7)
U-234 pCi/g --- --- --- 0.98 pCi/g --- (7)

Zirconium mg/Kg 1.1 1.7 N-[n] 2.5 1.7 mg/Kg UCL - N-[n] (5)
EPH 
C11-C22 Aromatics mg/Kg 175 214 N-[n] 258 214 mg/Kg UCL - N-[n] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 6 Semivolatile Organics 
Sphagnum Bog Benzo(a)pyrene mg/Kg 0.045 --- NC-[h] 0.057 J 0.057 mg/Kg Maximum (4)
Sediment Bis(2-Chloroethyl)ether mg/Kg 0.68 --- NC-[j] 1.53 J 1.53 mg/Kg Maximum (4)
Current 6 PCBs 

Aroclor-1254 mg/Kg 4.7 14.0 G-[m] 27.8 J 14.0 mg/Kg UCL - G-[m] (5)
Aroclor-1260 mg/Kg 0.30 0.22 NP-[c] 0.271 J 0.22 mg/Kg UCL - NP-[c] (5)
Inorganics 
Aluminum mg/Kg 3,698 7,203 NP-[g] 8,680 7,203 mg/Kg UCL - NP-[g] (5)
Arsenic mg/Kg 3.6 7.5 NP-[a] 9.2 7.5 mg/Kg UCL - NP-[a] (5)
Beryllium mg/Kg 24 52 G-[m] 140 52 mg/Kg UCL - G-[m] (5)
Chromium mg/Kg 19.0 35 LN-[l] 96.8 35 mg/Kg UCL - LN-[l] (5)
Cobalt mg/Kg 2.4 3.0 N-[n] 4.3 3.0 mg/Kg UCL - N-[n] (5)
Copper mg/Kg 371 813 LN-[l] 1,590 813 mg/Kg UCL - LN-[l] (5)
Iron mg/Kg 3,804 5,931 G-[m] 8,290 J 5,931 mg/Kg UCL - G-[m] (5)
Mercury mg/Kg 0.76 6.4 NP-[d] 5.8 J 5.8 mg/Kg Maximum (4)
Molybdenum mg/Kg 77 116 N-[n] 158 116 mg/Kg UCL - N-[n] (5)
Thallium mg/Kg 0.20 --- NC-[j] 1.3 1.3 mg/Kg Maximum (4)
Thorium mg/Kg 3.6 6.3 N-[n] 10.7 J 6.3 mg/Kg UCL - N-[n] (5)

Th-232 pCi/g --- --- --- 0.69 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.69 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.69 pCi/g --- (6)

Titanium mg/Kg 164 269 N-[n] 389 269 mg/Kg UCL - N-[n] (5)
Tungsten mg/Kg 9.0 23 G-[m] 34.7 J 23 mg/Kg UCL - G-[m] (5)
Uranium mg/Kg 85 136 G-[m] 327 J 136 mg/Kg UCL - G-[m] (5)

U-238+D pCi/g --- --- --- 45 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.59 pCi/g --- (7)
U-234 pCi/g --- --- --- 7.6 pCi/g --- (7)

Zirconium mg/Kg 18.8 83 G-[m] 69 69 mg/Kg Maximum (4)
EPH 
C11-C22 Aromatics mg/Kg 248 495 NP-[c] 801 495 mg/Kg UCL - NP-[c] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 6 Semivolatile Organics 
Sphagnum Bog Benzo(a)pyrene mg/Kg 0.045 --- NC-[h] 0.0439 0.0439 mg/Kg Maximum (4)
Sediment Benzo(b)fluoranthene mg/Kg 0.052 0.048 NP-[c] 0.19 0.048 mg/Kg UCL - NP-[c] (5)
Future SW/SD-1 Bis(2-Chloroethyl)ether mg/Kg 0.71 --- NC-[h] 1.53 J 1.53 mg/Kg Maximum (4)

Carbazole mg/Kg 0.63 --- NC-[h] 0.0222 J 0.0222 mg/Kg Maximum (4)
PCBs 
Aroclor-1254 mg/Kg 0.15 0.21 NP-[c] 0.446 0.21 mg/Kg UCL - NP-[c] (5)
Aroclor-1260 mg/Kg 0.054 0.061 NP-[c] 0.271 J 0.061 mg/Kg UCL - NP-[c] (5)
Inorganics 
Aluminum mg/Kg 3,714 4,904 G-[m] 11,600 4,904 mg/Kg UCL - G-[m] (5)
Arsenic mg/Kg 2.0 3.0 NP-[e] 7.6 3.0 mg/Kg UCL - NP-[e] (5)
Beryllium mg/Kg 6.7 9.3 G-[m] 20.2 9.3 mg/Kg UCL - G-[m] (5)
Chromium mg/Kg 8.9 10.7 N-[n] 19.2 10.7 mg/Kg UCL - N-[n] (5)
Cobalt mg/Kg 1.4 2.0 G-[m] 3.9 2.0 mg/Kg UCL - G-[m] (5)
Copper mg/Kg 79 106 G-[m] 239 106 mg/Kg UCL - G-[m] (5)
Iron mg/Kg 3,025 4,557 G-[m] 8,700 J 4,557 mg/Kg UCL - G-[m] (5)
Mercury mg/Kg 0.19 0.26 N-[n] 0.53 J 0.26 mg/Kg UCL - N-[n] (5)
Molybdenum mg/Kg 35 48 G-[m] 117 48 mg/Kg UCL - G-[m] (5)
Thallium mg/Kg 0.12 0.21 NP-[c] 0.41 J 0.21 mg/Kg UCL - NP-[c] (5)
Thorium mg/Kg 1.5 1.9 N-[n] 3.4 1.9 mg/Kg UCL - N-[n] (5)

Th-232 pCi/g --- --- --- 0.21 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.21 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.21 pCi/g --- (6)

Titanium mg/Kg 209 265 N-[n] 532 265 mg/Kg UCL - N-[n] (5)
Tungsten mg/Kg 2.6 3.5 NP-[c] 7.5 J 3.5 mg/Kg UCL - NP-[c] (5)
Uranium mg/Kg 18 26 G-[m] 67.3 J 26 mg/Kg UCL - G-[m] (5)

U-238+D pCi/g --- --- --- 8.7 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.11 pCi/g --- (7)
U-234 pCi/g --- --- --- 1.5 pCi/g --- (7)

Zirconium mg/Kg 1.8 2.7 G-[m] 7 2.7 mg/Kg UCL - G-[m] (5)
EPH 
C11-C22 Aromatics mg/Kg 229 307 NP-[e] 689 307 mg/Kg UCL - NP-[e] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 6 Semivolatile Organics 
Sphagnum Bog Benzo(a)pyrene mg/Kg 0.064 --- NC-[h] 0.057 J 0.057 mg/Kg Maximum (4)
SW Corner Bis(2-Chloroethyl)ether mg/Kg 0.87 --- NC-[h] 0.478 0.478 mg/Kg Maximum (4)
Sediment PCBs 
Future SW/SD-2 Aroclor-1254 mg/Kg 5.7 14.7 G-[m] 27.8 J 14.7 mg/Kg UCL - G-[m] (5)

Aroclor-1260 mg/Kg 0.34 0.22 NP-[c] 0.218 J 0.22 mg/Kg Maximum (4)
Inorganics 
Aluminum mg/Kg 4,156 8,023 NP-[g] 8,680 8,023 mg/Kg UCL - NP-[g] (5)
Arsenic mg/Kg 4.2 6.1 NP-[c] 9.2 6.1 mg/Kg UCL - NP-[c] (5)
Beryllium mg/Kg 37 95 G-[m] 140 95 mg/Kg UCL - G-[m] (5)
Chromium mg/Kg 25 62 NP-[g] 96.8 62 mg/Kg UCL - NP-[g] (5)
Cobalt mg/Kg 2.7 3.4 N-[n] 4.3 3.4 mg/Kg UCL - N-[n] (5)
Copper mg/Kg 442 848 G-[m] 1,590 848 mg/Kg UCL - G-[m] (5)
Iron mg/Kg 4,191 5,925 N-[n] 8,290 J 5,925 mg/Kg UCL - N-[n] (5)
Mercury mg/Kg 0.92 7.9 NP-[d] 5.8 J 5.8 mg/Kg Maximum (4)
Molybdenum mg/Kg 100 171 N-[n] 183 171 mg/Kg UCL - N-[n] (5)
Thallium mg/Kg 0.24 0.50 NP-[c] 1.3 0.50 mg/Kg UCL - NP-[c] (5)
Thorium mg/Kg 4.5 8.3 N-[n] 10.7 J 8.3 mg/Kg UCL - N-[n] (5)

Th-232 pCi/g --- --- --- 0.91 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.91 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.91 pCi/g --- (6)

Titanium mg/Kg 210 349 N-[n] 389 349 mg/Kg UCL - N-[n] (5)
Tungsten mg/Kg 15.7 31 N-[n] 34.7 J 31 mg/Kg UCL - N-[n] (5)
Uranium mg/Kg 100 167 G-[m] 327 J 167 mg/Kg UCL - G-[m] (5)

U-238+D pCi/g --- --- --- 56 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.73 pCi/g --- (7)
U-234 pCi/g --- --- --- 9.4 pCi/g --- (7)

Zirconium mg/Kg 37 --- NC-[i] 69 69 mg/Kg Maximum (4)
EPH 
C11-C22 Aromatics mg/Kg 310 676 NP-[c] 801 676 mg/Kg UCL - NP-[c] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 6 Inorganics 
Sphagum Bog Thorium mg/Kg 0.46 0.73 NP-[e] 3.2 J 0.73 mg/Kg UCL - NP-[e] (5)
Peat Th-232 pCi/g --- --- --- 0.080 pCi/g --- (6)
Future SW/SD-1 Ra-228+D pCi/g --- --- --- 0.080 pCi/g --- (6)

Th-228+D pCi/g --- --- --- 0.080 pCi/g --- (6)
Uranium mg/Kg 40 102 NP-[g] 268 J 102 mg/Kg UCL - NP-[g] (5)

U-238+D pCi/g --- --- --- 34 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.44 pCi/g --- (7)
U-234 pCi/g --- --- --- 5.7 pCi/g --- (7)

AOI 10 Semivolatile Organics 
Northeast Wetland Benzo(a)anthracene mg/Kg 0.12 0.13 NP-[c] 0.182 J 0.13 mg/Kg UCL - NP-[c] (5)
Sediment Benzo(a)pyrene mg/Kg 0.56 1.3 NP-[c] 4.58 1.3 mg/Kg UCL - NP-[c] (5)
Current 3 Benzo(b)fluoranthene mg/Kg 0.31 0.53 NP-[c] 1.11 0.53 mg/Kg UCL - NP-[c] (5)
Future SW/SD-4 PCBs 

Aroclor-1254 mg/Kg 0.025 0.043 NP-[c] 0.0921 0.043 mg/Kg UCL - NP-[c] (5)
Aroclor-1260 mg/Kg 0.027 0.049 NP-[c] 0.0977 J 0.049 mg/Kg UCL - NP-[c] (5)
Inorganics 
Aluminum mg/Kg 4,104 5,375 G-[m] 7,760 5,375 mg/Kg UCL - G-[m] (5)
Arsenic mg/Kg 2.0 2.5 N-[n] 3.3 2.5 mg/Kg UCL - N-[n] (5)
Chromium mg/Kg 7.3 8.6 N-[n] 13.3 8.6 mg/Kg UCL - N-[n] (5)
Thorium mg/Kg 1.1 2.0 G-[m] 3.33 2.0 mg/Kg UCL - G-[m] (5)

Th-232 pCi/g --- --- --- 0.22 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.22 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.22 pCi/g --- (6)

Titanium mg/Kg 154 199 G-[m] 315 199 mg/Kg UCL - G-[m] (5)
Tungsten mg/Kg 0.54 0.73 NP-[c] 1.16 J 0.73 mg/Kg UCL - NP-[c] (5)
Uranium mg/Kg 3.0 3.7 N-[n] 5 J 3.7 mg/Kg UCL - N-[n] (5)

U-238+D pCi/g --- --- --- 1.2 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.016 pCi/g --- (7)
U-234 pCi/g --- --- --- 0.21 pCi/g --- (7)

Zirconium mg/Kg 0.34 0.40 NP-[c] 0.56 J 0.40 mg/Kg UCL - NP-[c] (5)
EPH 
C11-C22 Aromatics mg/Kg 90 124 NP-[c] 197 124 mg/Kg UCL - NP-[c] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 18A Inorganics 
Assabet River Aluminum mg/Kg 6,179 7,146 N-[n] 10,000 7,146 mg/Kg UCL - N-[n] (5)
Main Channel Arsenic mg/Kg 15 48 NP-[g] 121 J 48 mg/Kg UCL - NP-[g] (5)
Sediment Chromium mg/Kg 66 197 NP-[g] 469 J 197 mg/Kg UCL - NP-[g] (5)
Current 5 Cobalt mg/Kg 6.9 9.2 G-[m] 16.4 9.2 mg/Kg UCL - G-[m] (5)
Future SW/SD-5 Iron mg/Kg 17,035 47,427 NP-[g] 114,000 J 47,427 mg/Kg UCL - NP-[g] (5)

Manganese mg/Kg 226 285 N-[n] 564 285 mg/Kg UCL - N-[n] (5)
Thallium mg/Kg 0.10 0.12 N-[n] 0.18 0.12 mg/Kg UCL - N-[n] (5)
Thorium mg/Kg 3.4 3.9 N-[n] 6.1 J 3.9 mg/Kg UCL - N-[n] (5)

Th-232 pCi/g --- --- --- 0.43 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.43 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.43 pCi/g --- (6)

Titanium mg/Kg 337 387 N-[n] 545 J 387 mg/Kg UCL - N-[n] (5)
Tungsten mg/Kg 0.84 1.2 NP-[e] 2.5 J 1.2 mg/Kg UCL - NP-[e] (5)
Uranium mg/Kg 1.2 1.4 N-[n] 2.5 1.4 mg/Kg UCL - N-[n] (5)

U-238+D pCi/g --- --- --- 0.47 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.0061 pCi/g --- (7)
U-234 pCi/g --- --- --- 0.079 pCi/g --- (7)

Vanadium mg/Kg 17 22 G-[m] 50 J 22 mg/Kg UCL - G-[m] (5)
Zinc mg/Kg 55 81 LN-[l] 260 J 81 mg/Kg UCL - LN-[l] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

AOI 18B Inorganics 
Assabet River Aluminum mg/Kg 12,440 13,961 N-[n] 21,800 J 13,961 mg/Kg UCL - N-[n] (5)
Embayment Area Arsenic mg/Kg 7.3 9.1 G-[m] 18.4 J 9.1 mg/Kg UCL - G-[m] (5)
Sediment Chromium mg/Kg 369 557 G-[m] 1,400 J 557 mg/Kg UCL - G-[m] (5)
Current 4 Cobalt mg/Kg 7.4 9.2 G-[m] 19.7 J 9.2 mg/Kg UCL - G-[m] (5)
Future B4 Iron mg/Kg 8,655 10,143 G-[m] 20,600 10,143 mg/Kg UCL - G-[m] (5)

Manganese mg/Kg 157 198 G-[m] 492 J 198 mg/Kg UCL - G-[m] (5)
Mercury mg/Kg 1.1 2.2 NP-[a] 5.2 J 2.2 mg/Kg UCL - NP-[a] (5)
Thallium mg/Kg 0.15 0.20 NP-[c] 0.36 0.20 mg/Kg UCL - NP-[c] (5)
Thorium mg/Kg 3.3 4.1 G-[m] 8.2 J 4.1 mg/Kg UCL - G-[m] (5)

Th-232 pCi/g --- --- --- 0.45 pCi/g --- (6)
Ra-228+D pCi/g --- --- --- 0.45 pCi/g --- (6)
Th-228+D pCi/g --- --- --- 0.45 pCi/g --- (6)

Titanium mg/Kg 477 560 N-[n] 1,290 J 560 mg/Kg UCL - N-[n] (5)
Tungsten mg/Kg 1.5 2.8 NP-[c] 4.2 J 2.8 mg/Kg UCL - NP-[c] (5)
Uranium mg/Kg 7.5 13.4 NP-[g] 27.9 J 13.4 mg/Kg UCL - NP-[g] (5)

U-238+D pCi/g --- --- --- 4.5 pCi/g --- (7)
U-235+D pCi/g --- --- --- 0.058 pCi/g --- (7)
U-234 pCi/g --- --- --- 0.75 pCi/g --- (7)

Vanadium mg/Kg 53 65 N-[n] 147 J 65 mg/Kg UCL - N-[n] (5)
Zirconium mg/Kg 1.1 1.8 NP-[c] 2.5 J 1.8 mg/Kg UCL - NP-[c] (5)
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Table 3-4

Exposure Point Concentrations - Sediment
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (3) Exposure Point Concentration
Point of Mean (2) (calculation)

Potential Concern (1) EPC Units Statistic Rationale
(qualifier)

Maximum
Detected

Concentration

NOTES: Prepared by / Date: rve 05/27/2011
(1) Chemicals of potential concern (COPCs) are identified in Table 2-1. Revised by / Date: rve 05/17/2012
(2) Arithmetic mean is calculated using the detection limit divided by 2 (DL/2) substitution method for not detected results. Checked by / Date: jhp 05/22/2012
(3) 95% UCL is calculated using ProUCL software (V. 4.1.00); calculations presented in Appendix D-5.

NP - Non-Parametric distribution NC - Not Calculated G - Gamma Distribution
[a] 95% KM (Chebyshev) UCL [h] Only one distinct data value was detected. [m] 95% Approximate Gamma UCL
[b] 95% KM (% Bootstrap) UCL [i] Data set is too small to compute reliable statistics and estimates.
[c] 95% KM (t) UCL [j] Data set has only 2 distinct detected values. N - Normal distribution
[d] 99% KM (Chebyshev) UCL [n] 95% Student's-t UCL
[e] 95% KM (BCA) UCL LN - Log Normal Distribution
[f] 97.5% KM (Chebyshev) UCL [k] 95% Chebyshev (MVUE) UCL
[g] 95% Chebyshev (Mean, Sd) UCL [l] 95% H-UCL

(4) The maximum detected concentration is used as the EPC because it is lower than the calculated 95% UCL, or no 95% UCL is calculated.
(5) The 95% UCL is used as the EPC because the calculated 95% UCL is less than the maximum detected concentration.  
(6) Isptopes calculated from total thorium as shown in Appendix D-2.
(7) Isptopes calculated from total uranium as shown in Appendix D-2.

EPC = Exposure Point Concentration. J = Value is estimated. pCi/g - picocuries per gram.
UCL = Upper Confidence Limit on the arithmetic mean. mg/Kg = milligrams per kilogram
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

On-Property Overburden Volatile Organics
Groundwater Plume 1,1-Dichloroethane mg/L 0.00058 NC [a] 0.0092 0.0092 mg/L Maximum (4)

1,1-Dichloroethene mg/L 0.00059 NC [a] 0.0053 0.0053 mg/L Maximum (4)
Chloroform mg/L 0.00031 NC [a] 0.000869 0.000869 mg/L Maximum (4)
Cis-1,2-Dichloroethene mg/L 0.00035 NC [a] 0.0013 0.0013 mg/L Maximum (4)
Methyl Tertbutyl Ether mg/L 0.0013 NC [a] 0.0239 J 0.0239 mg/L Maximum (4)
Tetrachloroethene mg/L 0.0041 NC [a] 0.06 0.06 mg/L Maximum (4)
Trichloroethene mg/L 0.0021 NC [a] 0.0135 0.0135 mg/L Maximum (4)
Semivolatile Organics
1,4-Dioxane mg/L 0.0052 NC [a] 0.013 0.013 mg/L Maximum (4)
Bis(2-Ethylhexyl)phthalate mg/L 0.0046 NC [a] 0.00918 J 0.00918 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 0.47 NC [a] 9.4 9.4 mg/L Maximum (4)
Antimony mg/L 0.00031 NC [a] 0.0026 0.0026 mg/L Maximum (4)
Arsenic mg/L 0.00092 NC [a] 0.0128 0.0128 mg/L Maximum (4)
Barium mg/L 0.029 NC [a] 0.365 0.365 mg/L Maximum (4)
Beryllium mg/L 0.00011 NC [a] 0.0029 0.0029 mg/L Maximum (4)
Cadmium mg/L 0.000070 NC [a] 0.00043 0.00043 mg/L Maximum (4)
Chromium mg/L 0.0045 NC [a] 0.089 0.089 mg/L Maximum (4)
Cobalt mg/L 0.0033 NC [a] 0.0398 0.0398 mg/L Maximum (4)
Copper mg/L 0.045 NC [a] 1.59 1.59 mg/L Maximum (4)
Iron mg/L 1.2 NC [a] 40.4 40.4 mg/L Maximum (4)
Lead mg/L 0.00038 NC [a] 0.0082 J 0.0082 mg/L Maximum (4)
Manganese mg/L 0.087 NC [a] 0.884 0.884 mg/L Maximum (4)
Molybdenum mg/L 0.070 NC [a] 0.925 0.925 mg/L Maximum (4)
Nickel mg/L 0.0039 NC [a] 0.065 0.065 mg/L Maximum (4)
Silica mg/L 17.9 NC [a] 54 54 mg/L Maximum (4)
Thallium mg/L 0.000070 NC [a] 0.00069 0.00069 mg/L Maximum (4)
Thorium mg/L 0.00016 NC [a] 0.0029 0.0029 mg/L Maximum (4)

Th-232 pCi/L --- --- --- 0.32 pCi/L --- (5)
Ra-228+D pCi/L --- --- --- 0.32 pCi/L --- (5)
Th-228+D pCi/L --- --- --- 0.32 pCi/L --- (5)

Titanium mg/L 0.026 NC [a] 0.584 0.584 mg/L Maximum (4)
Tungsten mg/L 0.00036 NC [a] 0.0113 0.0113 mg/L Maximum (4)
Uranium mg/L 0.55 NC [a] 5.48 J 5.48 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 1,833 pCi/L --- (6)
U-235+D pCi/L --- --- --- 24 pCi/L --- (6)

Maximum
Detected

Concentration
(qualifier)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

U-234 pCi/L --- --- --- 308 pCi/L --- (6)
Vanadium mg/L 0.0015 NC [a] 0.0222 0.0222 mg/L Maximum (4)
Zirconium mg/L 0.00039 NC [a] 0.0094 0.0094 mg/L Maximum (4)
Metals, Dissolved
Arsenic mg/L 0.0021 NC [a] 0.0122 0.0122 mg/L Maximum (4)
Chromium mg/L 0.00090 NC [a] 0.0016 0.0016 mg/L Maximum (4)
Cobalt mg/L 0.00044 NC [a] 0.00085 0.00085 mg/L Maximum (4)
Iron mg/L 0.15 NC [a] 1.52 J 1.52 mg/L Maximum (4)
Manganese mg/L 0.037 NC [a] 0.321 0.321 mg/L Maximum (4)
Molybdenum mg/L 0.025 NC [a] 0.0414 0.0414 mg/L Maximum (4)
Uranium mg/L 0.57 NC [a] 4.16 J 4.16 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 1,392 pCi/L --- (6)
U-235+D pCi/L --- --- --- 18.1 pCi/L --- (6)
U-234 pCi/L --- --- --- 234 pCi/L --- (6)

Vanadium mg/L 0.00062 NC [a] 0.0011 0.0011 mg/L Maximum (4)
Inorganics
Fluoride mg/L 0.072 NC [a] 0.264 0.264 mg/L Maximum (4)
Nitrate as N mg/L 6.0 NC [a] 113 J 113 mg/L Maximum (4)
Nitrite as N mg/L 0.10 NC [a] 2.13 2.13 mg/L Maximum (4)
Sulfate mg/L 29.2 NC [a] 540 540 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

On-Property Bedrock Volatile Organics
Groundwater Plume 1,1-Dichloroethane mg/L 0.0028 NC [a] 0.0157 0.0157 mg/L Maximum (4)

1,1-Dichloroethene mg/L 0.0011 NC [a] 0.0046 0.0046 mg/L Maximum (4)
1,2-Dichloroethane mg/L 0.00025 NC [a] 0.00011 J 0.00011 mg/L Maximum (4)
Chlorodibromomethane mg/L 0.00030 NC [a] 0.00088 0.00088 mg/L Maximum (4)
Chloroform mg/L 0.00038 NC [a] 0.0016 0.0016 mg/L Maximum (4)
Tetrachloroethene mg/L 0.00083 NC [a] 0.0028 J 0.0028 mg/L Maximum (4)
Trichloroethene mg/L 0.0033 NC [a] 0.0108 J 0.0108 mg/L Maximum (4)
Semivolatile Organics
1,4-Dioxane mg/L 0.0098 NC [a] 0.0354 0.0354 mg/L Maximum (4)
Bis(2-Ethylhexyl)phthalate mg/L 0.0050 NC [b] 0.0133 J 0.0133 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 1.7 NC [a] 14.8 14.8 mg/L Maximum (4)
Antimony mg/L 0.0010 NC [a] 0.0055 J 0.0055 mg/L Maximum (4)
Arsenic mg/L 0.012 NC [a] 0.0595 0.0595 mg/L Maximum (4)
Barium mg/L 0.34 NC [a] 4.65 4.65 mg/L Maximum (4)
Chromium mg/L 0.014 NC [a] 0.0764 0.0764 mg/L Maximum (4)
Cobalt mg/L 0.0029 NC [a] 0.0118 0.0118 mg/L Maximum (4)
Copper mg/L 0.0069 NC [a] 0.067 0.0667 mg/L Maximum (4)
Iron mg/L 4.2 NC [a] 40.5 40.5 mg/L Maximum (4)
Lead mg/L 0.0035 NC [a] 0.026 0.0263 mg/L Maximum (4)
Manganese mg/L 0.42 NC [a] 1.23 1.23 mg/L Maximum (4)
Molybdenum mg/L 0.019 NC [a] 0.116 0.116 mg/L Maximum (4)
Nickel mg/L 0.012 NC [a] 0.059 0.0587 mg/L Maximum (4)
Silica mg/L 24 NC [a] 74.8 J 74.8 mg/L Maximum (4)
Thorium mg/L 0.00099 NC [a] 0.0067 0.0067 mg/L Maximum (4)

Th-232 pCi/L --- --- 0.74 pCi/L --- (5)
Ra-228+D pCi/L --- --- 0.74 pCi/L --- (5)
Th-228+D pCi/L --- --- 0.74 pCi/L --- (5)

Titanium mg/L 0.095 NC [a] 0.854 0.854 mg/L Maximum (4)
Tungsten mg/L 0.026 NC [a] 0.152 0.152 mg/L Maximum (4)
Uranium mg/L 0.053 NC [a] 0.217 J 0.217 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 72 pCi/L --- (6)
U-235+D pCi/L --- --- --- 3.4 pCi/L --- (6)
U-234 pCi/L --- --- --- 77 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 3.4 pCi/L --- (6)
Th-230 pCi/L --- --- --- 77 pCi/L --- (6)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

Ra-226+D pCi/L --- --- --- 77 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 77 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 77 pCi/L --- (6)
Po-210 pCi/L --- --- --- 77 pCi/L --- (6)

Vanadium mg/L 0.0037 NC [a] 0.0319 0.0319 mg/L Maximum (4)
Zirconium mg/L 0.0011 NC [a] 0.0086 0.0086 mg/L Maximum (4)
Metals, Dissolved
Aluminum mg/L 0.072 NC [a] 0.416 0.416 mg/L Maximum (4)
Arsenic mg/L 0.0076 NC [a] 0.0191 0.0191 mg/L Maximum (4)
Cobalt mg/L 0.0055 NC [a] 0.0154 0.0154 mg/L Maximum (4)
Iron mg/L 0.37 NC [a] 0.646 J 0.646 mg/L Maximum (4)
Lead mg/L 0.0011 NC [a] 0.0027 0.0027 mg/L Maximum (4)
Manganese mg/L 0.39 NC [a] 1.11 1.11 mg/L Maximum (4)
Molybdenum mg/L 0.023 NC [a] 0.0383 0.0383 mg/L Maximum (4)
Nickel mg/L 0.0070 NC [a] 0.0097 0.0097 mg/L Maximum (4)
Thorium mg/L 0.00022 NC [a] 0.00065 J 0.00065 mg/L Maximum (4)

Th-232 pCi/L --- --- 0.072 pCi/L --- (5)
Ra-228+D pCi/L --- --- 0.072 pCi/L --- (5)
Th-228+D pCi/L --- --- 0.072 pCi/L --- (5)

Tungsten mg/L 0.030 NC [a] 0.0435 J 0.0435 mg/L Maximum (4)
Uranium mg/L 0.040 NC [a] 0.0614 0.0614 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 20 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.96 pCi/L --- (6)
U-234 pCi/L --- --- --- 22 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.96 pCi/L --- (6)
Th-230 pCi/L --- --- --- 22 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 22 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 22 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 22 pCi/L --- (6)
Po-210 pCi/L --- --- --- 22 pCi/L --- (6)

Inorganics
Fluoride mg/L 0.18 NC [a] 0.254 0.254 mg/L Maximum (4)
Nitrate as N mg/L 14.4 NC [a] 113 J 113 mg/L Maximum (4)
Nitrite as N mg/L 1.2 NC [a] 10.6 J 10.6 mg/L Maximum (4)
Sulfate mg/L 208 NC [a] 929 J 929 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

On-Property Overburden Volatile Organics
Groundwater 1,1-Dichloroethane mg/L 0.00025 NC [a] 0.00018 J 0.00018 mg/L Maximum (4)

1,1-Dichloroethene mg/L 0.00025 NC [a] 0.00013 J 0.00013 mg/L Maximum (4)
Chloroform mg/L 0.00026 NC [a] 0.00044 J 0.00044 mg/L Maximum (4)
Cis-1,2-Dichloroethene mg/L 0.00041 NC [a] 0.0044 0.0044 mg/L Maximum (4)
Methyl Tertbutyl Ether mg/L 0.00026 NC [a] 0.00058 0.00058 mg/L Maximum (4)
Tetrachloroethene mg/L 0.00047 NC [a] 0.0036 J 0.0036 mg/L Maximum (4)
Trichloroethene mg/L 0.00029 NC [a] 0.0011 0.0011 mg/L Maximum (4)
Vinyl chloride mg/L 0.00026 NC [a] 0.00046 J 0.00046 mg/L Maximum (4)
Semivolatile Organics
Bis(2-Ethylhexyl)phthalate mg/L 0.0045 NC [a] 0.0041 J 0.0041 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 0.33 NC [a] 5.4 5.4 mg/L Maximum (4)
Antimony mg/L 0.00060 NC [a] 0.0045 0.0045 mg/L Maximum (4)
Arsenic mg/L 0.0015 NC [a] 0.0162 0.0162 mg/L Maximum (4)
Barium mg/L 0.023 NC [a] 0.16 0.16 mg/L Maximum (4)
Beryllium mg/L 0.000042 NC [a] 0.0003 0.0003 mg/L Maximum (4)
Cadmium mg/L 0.000057 NC [a] 0.00086 0.00086 mg/L Maximum (4)
Chromium mg/L 0.0014 NC [a] 0.0066 0.0066 mg/L Maximum (4)
Cobalt mg/L 0.0022 NC [a] 0.0152 0.0152 mg/L Maximum (4)
Copper mg/L 0.0048 NC [a] 0.131 0.131 mg/L Maximum (4)
Iron mg/L 1.8 NC [a] 18.2 18.2 mg/L Maximum (4)
Lead mg/L 0.00096 NC [a] 0.0131 0.0131 mg/L Maximum (4)
Manganese mg/L 0.17 NC [a] 1.27 1.27 mg/L Maximum (4)
Molybdenum mg/L 0.0030 NC [a] 0.0277 0.0277 mg/L Maximum (4)
Nickel mg/L 0.0021 NC [a] 0.0167 0.0167 mg/L Maximum (4)
Silica mg/L 16.5 NC [a] 20.2 20.2 mg/L Maximum (4)
Thallium mg/L 0.000037 NC [a] 0.00029 J 0.00029 mg/L Maximum (4)
Thorium mg/L 0.00015 NC [a] 0.0023 0.0023 mg/L Maximum (4)

Th-232 pCi/L --- --- --- 0.25 pCi/L --- (5)
Ra-228+D pCi/L --- --- --- 0.25 pCi/L --- (5)
Th-228+D pCi/L --- --- --- 0.25 pCi/L --- (5)

Titanium mg/L 0.017 NC [a] 0.243 0.243 mg/L Maximum (4)
Tungsten mg/L 0.00017 NC [a] 0.0021 0.0021 mg/L Maximum (4)
Uranium mg/L 0.00048 NC [a] 0.0045 0.0045 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 1.5 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.070 pCi/L --- (6)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

U-234 pCi/L --- --- --- 1.6 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.070 pCi/L --- (6)
Th-230 pCi/L --- --- --- 1.6 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 1.6 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 1.6 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 1.6 pCi/L --- (6)
Po-210 pCi/L --- --- --- 1.6 pCi/L --- (6)

Vanadium mg/L 0.0011 NC [a] 0.0022 0.0022 mg/L Maximum (4)
Zirconium mg/L 0.00037 NC [a] 0.0035 0.0035 mg/L Maximum (4)
Inorganics
Fluoride mg/L 0.047 NC [a] 0.047 0.047 mg/L Maximum (4)
Nitrate as N mg/L 2.9 NC [a] 21.9 J 21.9 mg/L Maximum (4)
Sulfate mg/L 6.7 NC [a] 7.13 J 7.13 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

On-Property Bedrock Volatile Organics
Groundwater 1,1-Dichloroethane mg/L 0.00028 NC [a] 0.00041 J 0.00041 mg/L Maximum (4)

Tetrachloroethene mg/L 0.00034 NC [a] 0.00071 0.00071 mg/L Maximum (4)
Trichloroethene mg/L 0.0011 NC [a] 0.0036 0.0036 mg/L Maximum (4)
Semivolatile Organics
1,4-Dioxane mg/L 0.0042 NC [a] 0.000506 J 0.000506 mg/L Maximum (4)
Bis(2-Ethylhexyl)phthalate mg/L 0.0046 NC [a] 0.0044 J 0.0044 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 1.9 NC [a] 9.56 9.56 mg/L Maximum (4)
Arsenic mg/L 0.0044 NC [a] 0.0072 0.0072 mg/L Maximum (4)
Barium mg/L 0.0323 NC [a] 0.0541 0.0541 mg/L Maximum (4)
Chromium mg/L 0.0030 NC [a] 0.0146 0.0146 mg/L Maximum (4)
Cobalt mg/L 0.00099 NC [a] 0.0031 0.0031 mg/L Maximum (4)
Copper mg/L 0.0068 NC [a] 0.0391 0.0391 mg/L Maximum (4)
Iron mg/L 5.0 NC [a] 13.5 13.5 mg/L Maximum (4)
Lead mg/L 0.0034 NC [a] 0.0119 0.0119 mg/L Maximum (4)
Manganese mg/L 0.20 NC [a] 0.352 0.352 mg/L Maximum (4)
Molybdenum mg/L 0.0039 NC [a] 0.0134 0.0134 mg/L Maximum (4)
Nickel mg/L 0.0088 NC [a] 0.0385 0.0385 mg/L Maximum (4)
Silica mg/L 37 NC [a] 81.4 81.4 mg/L Maximum (4)
Thorium mg/L 0.00028 NC [a] 0.00098 0.00098 mg/L Maximum (4)

Th-232 pCi/L --- --- --- 0.11 pCi/L --- (5)
Ra-228+D pCi/L --- --- --- 0.11 pCi/L --- (5)
Th-228+D pCi/L --- --- --- 0.11 pCi/L --- (5)

Titanium mg/L 0.059 NC [a] 0.261 0.261 mg/L Maximum (4)
Tungsten mg/L 0.0071 NC [a] 0.0379 0.0379 mg/L Maximum (4)
Uranium mg/L 0.017 NC [a] 0.0238 0.0238 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 7.9 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.37 pCi/L --- (6)
U-234 pCi/L --- --- --- 8.5 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.37 pCi/L --- (6)
Th-230 pCi/L --- --- --- 8.5 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 8.5 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 8.5 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 8.5 pCi/L --- (6)
Po-210 pCi/L --- --- --- 8.5 pCi/L --- (6)

Vanadium mg/L 0.0033 NC [a] 0.0122 0.0122 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

Zirconium mg/L 0.0012 NC [a] 0.0054 0.0054 mg/L Maximum (4)
Metals, Dissolved
Chromium mg/L 0.0020 NC [a] 0.002 0.002 mg/L Maximum (4)
Iron mg/L 0.36 NC [a] 0.361 0.361 mg/L Maximum (4)
Lead mg/L 0.0003 NC [a] 0.0003 0.0003 mg/L Maximum (4)
Manganese mg/L 0.20 NC [a] 0.281 0.281 mg/L Maximum (4)
Molybdenum mg/L 0.0018 NC [a] 0.0035 0.0035 mg/L Maximum (4)
Nickel mg/L 0.0010 NC [a] 0.001 0.001 mg/L Maximum (4)
Uranium mg/L 0.00036 NC [a] 0.00036 0.00036 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 0.12 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.0056 pCi/L --- (6)
U-234 pCi/L --- --- --- 0.13 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.0056 pCi/L --- (6)
Th-230 pCi/L --- --- --- 0.13 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 0.13 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 0.13 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 0.13 pCi/L --- (6)
Po-210 pCi/L --- --- --- 0.13 pCi/L --- (6)

Inorganics
Nitrate as N mg/L 0.24 NC [a] 0.803 0.803 mg/L Maximum (4)
Sulfate mg/L 14.2 NC [a] 22.1 J 22.1 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

Off-Property Overburden Volatile Organics
Groundwater 1,1-Dichloroethane mg/L 0.00072 NC [a] 0.0044 J 0.0044 mg/L Maximum (4)

1,1-Dichloroethene mg/L 0.0018 NC [a] 0.0141 0.0141 mg/L Maximum (4)
Cis-1,2-Dichloroethene mg/L 0.00062 NC [a] 0.0034 0.0034 mg/L Maximum (4)
Chloroform mg/L 0.00027 NC [a] 0.00087 0.00087 mg/L Maximum (4)
Methyl Tertbutyl Ether mg/L 0.00064 NC [a] 0.00556 0.00556 mg/L Maximum (4)
Tetrachloroethene mg/L 0.0012 NC [a] 0.00698 0.00698 mg/L Maximum (4)
Trichloroethene mg/L 0.0057 NC [a] 0.0527 0.0527 mg/L Maximum (4)
Semivolatile Organics
1,4-Dioxane mg/L 0.0076 NC [a] 0.0422 0.0422 mg/L Maximum (4)
Bis(2-Ethylhexyl)phthalate mg/L 0.0056 NC [a] 0.0239 0.0239 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 0.26 NC [a] 2.03 2.03 mg/L Maximum (4)
Arsenic mg/L 0.00078 NC [a] 0.0033 0.0033 mg/L Maximum (4)
Barium mg/L 0.037 NC [a] 0.208 0.208 mg/L Maximum (4)
Beryllium mg/L 0.000064 NC [a] 0.00069 0.00069 mg/L Maximum (4)
Cadmium mg/L 0.000051 NC [a] 0.00038 0.00038 mg/L Maximum (4)
Chromium mg/L 0.0011 NC [a] 0.005 J 0.005 mg/L Maximum (4)
Cobalt mg/L 0.00086 NC [a] 0.0037 0.0037 mg/L Maximum (4)
Copper mg/L 0.0018 NC [a] 0.0181 0.0181 mg/L Maximum (4)
Iron mg/L 1.9 NC [a] 32.8 32.8 mg/L Maximum (4)
Lead mg/L 0.00067 NC [a] 0.0035 0.0035 mg/L Maximum (4)
Manganese mg/L 0.039 NC [a] 0.237 0.237 mg/L Maximum (4)
Molybdenum mg/L 0.0012 NC [a] 0.0119 0.0119 mg/L Maximum (4)
Nickel mg/L 0.0031 NC [a] 0.0242 0.0242 mg/L Maximum (4)
Silica mg/L 16.1 NC [a] 16.1 16.1 mg/L Maximum (4)
Thallium mg/L 0.000051 NC [a] 0.00036 J 0.00036 mg/L Maximum (4)
Thorium mg/L 0.00012 NC [a] 0.0016 0.0016 mg/L Maximum (4)

Th-232 pCi/L --- --- --- 0.18 pCi/L --- (5)
Ra-228+D pCi/L --- --- --- 0.18 pCi/L --- (5)
Th-228+D pCi/L --- --- --- 0.18 pCi/L --- (5)

Titanium mg/L 0.0090 NC [a] 0.0933 0.0933 mg/L Maximum (4)
Uranium mg/L 0.000078 NC [a] 0.00046 0.00046 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 0.15 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.0072 pCi/L --- (6)
U-234 pCi/L --- --- --- 0.16 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.0072 pCi/L --- (6)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

Th-230 pCi/L --- --- --- 0.16 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 0.16 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 0.16 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 0.16 pCi/L --- (6)
Po-210 pCi/L --- --- --- 0.16 pCi/L --- (6)

Zirconium mg/L 0.00017 NC [a] 0.00075 0.00075 mg/L Maximum (4)
Inorganics
Nitrate as N mg/L 2.7 NC [a] 16 16 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

Off-Property Bedrock Volatile Organics
Groundwater 1,1-Dichloroethane mg/L 0.0016 NC [a] 0.00492 0.00492 mg/L Maximum (4)

1,1-Dichloroethene mg/L 0.0028 NC [a] 0.0119 0.0119 mg/L Maximum (4)
1,2-Dichloroethane mg/L 0.00025 NC [a] 0.000301 J 0.000301 mg/L Maximum (4)
Tetrachloroethene mg/L 0.00099 NC [a] 0.00373 0.00373 mg/L Maximum (4)
Trichloroethene mg/L 0.0054 NC [a] 0.0196 0.0196 mg/L Maximum (4)
Vinyl chloride mg/L 0.00026 NC [a] 0.000375 J 0.000375 mg/L Maximum (4)
Semivolatile Organics
1,4-Dioxane mg/L 0.023 NC [a] 0.0818 0.0818 mg/L Maximum (4)
Bis(2-Ethylhexyl)phthalate mg/L 0.0045 NC [a] 0.00282 J 0.00282 mg/L Maximum (4)
Metals, Total
Aluminum mg/L 0.52 NC [a] 2.79 2.79 mg/L Maximum (4)
Arsenic mg/L 0.0013 NC [a] 0.0061 0.0061 mg/L Maximum (4)
Barium mg/L 0.13 NC [a] 0.382 0.382 mg/L Maximum (4)
Chromium mg/L 0.0031 NC [a] 0.016 0.016 mg/L Maximum (4)
Cobalt mg/L 0.0042 NC [a] 0.0284 0.0284 mg/L Maximum (4)
Copper mg/L 0.0042 NC [a] 0.0138 J 0.0138 mg/L Maximum (4)
Iron mg/L 9.8 NC [a] 31.5 J 31.5 mg/L Maximum (4)
Lead mg/L 0.0024 NC [a] 0.0213 J 0.0213 mg/L Maximum (4)
Manganese mg/L 0.90 NC [a] 4.13 4.13 mg/L Maximum (4)
Molybdenum mg/L 0.011 NC [a] 0.0481 0.0481 mg/L Maximum (4)
Nickel mg/L 0.010 NC [a] 0.044 0.044 mg/L Maximum (4)
Silica mg/L 31 NC [a] 129 J 129 mg/L Maximum (4)
Thorium mg/L 0.00029 NC [a] 0.0016 0.0016 mg/L Maximum (4)

Th-232 pCi/L --- --- --- 0.18 pCi/L --- (5)
Ra-228+D pCi/L --- --- --- 0.18 pCi/L --- (5)
Th-228+D pCi/L --- --- --- 0.18 pCi/L --- (5)

Titanium mg/L 0.022 NC [a] 0.0959 J 0.0959 mg/L Maximum (4)
Tungsten mg/L 0.023 NC [a] 0.128 0.128 mg/L Maximum (4)
Uranium mg/L 0.0054 NC [a] 0.0199 0.0199 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 6.6 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.31 pCi/L --- (6)
U-234 pCi/L --- --- --- 7.1 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.31 pCi/L --- (6)
Th-230 pCi/L --- --- --- 7.1 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 7.1 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 7.1 pCi/L --- (6)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

Bi-210 pCi/L --- --- --- 7.1 pCi/L --- (6)
Po-210 pCi/L --- --- --- 7.1 pCi/L --- (6)

Vanadium mg/L 0.0014 NC [a] 0.0065 J 0.0065 mg/L Maximum (4)
Zirconium mg/L 0.00055 NC [a] 0.0036 J 0.0036 mg/L Maximum (4)
Metals, Dissolved
Chromium mg/L 0.0062 NC [a] 0.0062 0.0062 mg/L Maximum (4)
Cobalt mg/L 0.038 NC [a] 0.0863 0.0863 mg/L Maximum (4)
Iron mg/L 17.5 NC [a] 17.8 J 17.8 mg/L Maximum (4)
Lead mg/L 0.0087 NC [a] 0.0173 J 0.0173 mg/L Maximum (4)
Manganese mg/L 1.5 NC [a] 4.13 4.13 mg/L Maximum (4)
Molybdenum mg/L 0.025 NC [a] 0.0249 0.0249 mg/L Maximum (4)
Nickel mg/L 0.0481 NC [a] 0.0481 0.0481 mg/L Maximum (4)
Titanium mg/L 0.093 NC [a] 0.0927 J 0.0927 mg/L Maximum (4)
Tungsten mg/L 0.044 NC [a] 0.044 J 0.044 mg/L Maximum (4)
Uranium mg/L 0.019 NC [a] 0.0185 0.0185 mg/L Maximum (4)

U-238+D pCi/L --- --- --- 6.2 pCi/L --- (6)
U-235+D pCi/L --- --- --- 0.29 pCi/L --- (6)
U-234 pCi/L --- --- --- 6.6 pCi/L --- (6)
Ac-227+D pCi/L --- --- --- 0.29 pCi/L --- (6)
Th-230 pCi/L --- --- --- 6.6 pCi/L --- (6)
Ra-226+D pCi/L --- --- --- 6.6 pCi/L --- (6)
Pb-210 pCi/L --- --- --- 6.6 pCi/L --- (6)
Bi-210 pCi/L --- --- --- 6.6 pCi/L --- (6)
Po-210 pCi/L --- --- --- 6.6 pCi/L --- (6)

Vanadium mg/L 0.0058 NC [a] 0.0058 0.0058 mg/L Maximum (4)
Zirconium mg/L 0.0031 NC [a] 0.0031 0.0031 mg/L Maximum (4)
Inorganics
Nitrate as N mg/L 94 NC [a] 277 J 277 mg/L Maximum (4)
Nitrite as N mg/L 0.22 NC [a] 1.09 1.09 mg/L Maximum (4)
Sulfate mg/L 188 NC [a] 386 386 mg/L Maximum (4)
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Table 3-5

Exposure Point Concentrations - Groundwater
Baseline Human Health Risk Assessment

Nuclear Metals Superfund Site
Concord, Massachusetts

Exposure Chemical Units Arithmetic 95% UCL (2) Exposure Point Concentration
Area of  Mean (2) (calculation)

Potential EPC Units Statistic Rationale
Concern (1)

Maximum
Detected

Concentration
(qualifier)

NOTES:
(1) Chemicals of potential concern (COPCs) are identified in Table 2-14 and 2-15. 

(2) Arithmetic mean is calculated using one half the detection limit for nondetects. 

(3) 95% UCLs are calculated using ProUCL (V. 4.00.04).

NC - Not Calculated

[a] 95% UCL not calculated for groundwater EPCs.

(4) The maximum detected concentration is used as the EPC because it is lower than the calculated 95% UCL.

(5) Isotopes calculated from total thorium.

(6) Isotopes calculated from total uranium.

EPC = Exposure Point Concentration. J = Value is estimated. pCi/L - picocuries per liter. Prepared by / Date: KJC 10/05/10
UCL = Upper Confidence Limit on the arithmetic mean. E = Exceeds calibration range. mg/L = milligrams per liter. Checked by / Date: JHP 10/07/10
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APPENDIX D2 

Radionuclide EPCs



Table 1
Calculation of EPCs for Radioisotopes - Surface Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix D\ 
Rad_EPCs.xls, SS Page 1 of 2

Depleted Uranium
Exposure Area Current-1 Current-2 Current 3 Future B4 Current 6 Future A1 Future A2 Future A3 Future A4 Future A5

EPC - Mass (mg/kg) 6.6 17 3.1 63 2.0 12 2.6 17 82

Isotope
Activity  
(pCi/g) Mass Abundance

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

U-238+D 3.35E+05 99.7982% 2.2E+00 5.7E+00 1.0E+00 2.1E+01 6.7E-01 3.9E+00 8.7E-01 5.8E+00 2.7E+01
U-235+D 2.16E+06 0.2009% 2.9E-02 7.4E-02 1.3E-02 2.7E-01 8.7E-03 5.1E-02 1.1E-02 7.6E-02 3.6E-01

U-234 6.24E+09 0.0009% 3.7E-01 9.6E-01 1.7E-01 3.5E+00 1.1E-01 6.6E-01 1.5E-01 9.8E-01 4.6E+00

Thorium (as Th-232)
Exposure Area Current-1 Current-2 Current 3 Future B4 Current 6 Future A1 Future A2 Future A3 Future A4 Future A5

EPC - Mass (mg/kg) 5.1 4.8 5.3 5.2 5.8 5.8 5.5 4.8 5.1

Isotope
Activity  
(pCi/g) Mass Abundance

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

Th-232 1.10E+05 100% 5.6E-01 5.3E-01 5.8E-01 5.7E-01 6.4E-01 6.4E-01 6.1E-01 5.3E-01 5.6E-01
Ra-228+D activity equals Th-232 activity 5.6E-01 5.3E-01 5.8E-01 5.7E-01 6.4E-01 6.4E-01 6.1E-01 5.3E-01 5.6E-01
Th-228+D activity equals Th-232 activity 5.6E-01 5.3E-01 5.8E-01 5.7E-01 6.4E-01 6.4E-01 6.1E-01 5.3E-01 5.6E-01

EPC = Exposure Point Concentration
mg/Kg = milligram per kilogram
pCi/g = picoCurie per gram



Table 1
Calculation of EPCs for Radioisotopes - Surface Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Exposure Area
EPC - Mass (mg/kg)

Isotope
Activity  
(pCi/g) Mass Abundance

U-238+D 3.35E+05 99.7982%
U-235+D 2.16E+06 0.2009%

U-234 6.24E+09 0.0009%

Exposure Area
EPC - Mass (mg/kg)

Isotope
Activity  
(pCi/g) Mass Abundance

Th-232 1.10E+05 100%
Ra-228+D activity equals Th-232 activity
Th-228+D activity equals Th-232 activity

EPC = Exposure Point Concentration
mg/Kg = milligram per kilogram
pCi/g = picoCurie per gram

Depleted Uranium
Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B5 SS BKG

793 24 2.3 35 31 19 301 1.3
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
2.7E+02 8.0E+00 7.7E-01 1.2E+01 1.0E+01 6.4E+00 1.0E+02 4.3E-01
3.4E+00 1.0E-01 1.0E-02 1.5E-01 1.4E-01 8.3E-02 1.3E+00 5.6E-03
4.5E+01 1.3E+00 1.3E-01 2.0E+00 1.8E+00 1.1E+00 1.7E+01 7.3E-02

Thorium (as Th-232)
Future A6 Future A7 Future A8 Future B1 Future B2 Future B3 Future B5 SS BKG

5.5 5.4 4.6 5.2 5.3 5.3 7.4 7.4
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
EPC - Activity 

(pCi/g)
6.1E-01 5.9E-01 5.1E-01 5.8E-01 5.8E-01 5.8E-01 8.1E-01 8.1E-01
6.1E-01 5.9E-01 5.1E-01 5.8E-01 5.8E-01 5.8E-01 8.1E-01 8.1E-01
6.1E-01 5.9E-01 5.1E-01 5.8E-01 5.8E-01 5.8E-01 8.1E-01 8.1E-01

Prepared by / Date: kask 06/21/10
Checked by / Date: KJC 07/02/10
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Table 2
Calculation of EPCs for Radioisotopes - Subsurface Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Depleted Uranium
Exposure Area Current 3 Future B4 Future A4 Future A5 Future A6 Future A7 Future B1 Future B2 Future B3

EPC - Mass (mg/kg) 18.7 6.7 26 337 19.6 10.4 29.3 44

Isotope
Activity  
(pCi/g) Mass Abundance EPC - Activity (pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

U-238+D 3.35E+05 99.7982% 6.3E+00 2.2E+00 8.7E+00 1.1E+02 6.6E+00 3.5E+00 9.8E+00 1.5E+01
U-235+D 2.16E+06 0.2009% 8.1E-02 2.9E-02 1.1E-01 1.5E+00 8.5E-02 4.5E-02 1.3E-01 1.9E-01

U-234 6.24E+09 0.0009% 1.1E+00 3.8E-01 1.5E+00 1.9E+01 1.1E+00 5.8E-01 1.6E+00 2.5E+00

Thorium (as Th-232)
Exposure Area Current 3 Future B4 Future A4 Future A5 Future A6 Future A7 Future B1 Future B2 Future B3

EPC - Mass (mg/kg) 5.4 6.6 6.2 7.3 6.4 6.2 5.9 6.1

Isotope

Specific 
Activity  
(pCi/g) Mass Abundance EPC - Activity (pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

EPC - Activity 
(pCi/g)

Th-232 1.10E+05 100% 5.9E-01 7.3E-01 6.8E-01 8.0E-01 7.0E-01 6.8E-01 6.5E-01 6.7E-01
Ra-228+D activity equals Th-232 activity 5.9E-01 7.3E-01 6.8E-01 8.0E-01 7.0E-01 6.8E-01 6.5E-01 6.7E-01
Th-228+D activity equals Th-232 activity 5.9E-01 7.3E-01 6.8E-01 8.0E-01 7.0E-01 6.8E-01 6.5E-01 6.7E-01

EPC = Exposure Point Concentration Prepared by / Date: kask 06/21/10
mg/Kg = milligram per kilogram Checked by / Date: KJC 07/02/10
pCi/g = picoCurie per gram
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Table 3
Calculation of EPCs for Radioisotopes - Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Total Uranium (as depleted uranium)

Exposure Area AOI-4 Cooling Water 
Recharge Pond

AOI-6 Sphagnum Bog 
Current 1 & 6; Future 

SW/SD-1
EPC - Mass (ug/L) 10 21

Isotope

Specific 
Activity  
(pCi/ml) Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L)

U-238+D 3.35E+05 99.7982% 3.3E+00 7.0E+00
U-235+D 2.16E+06 0.2009% 4.3E-02 9.1E-02

U-234 6.24E+09 0.0009% 5.6E-01 1.2E+00

Dissolved Uranium (as depleted uranium)

Exposure Area
AOI-4 Cooling Water 

Recharge Pond

 
Current 1 & 6; Future 

SW/SD-1
EPC - Mass (ug/L) 5.2 50

Isotope

Specific 
Activity  
(pCi/ml) Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L)

U-238+D 3.35E+05 99.7982% 1.7E+00 1.7E+01
U-235+D 2.16E+06 0.2009% 2.3E-02 2.2E-01

U-234 6.24E+09 0.0009% 2.9E-01 2.8E+00

EPC = Exposure Point Concentration Prepared by / Date: kask 06/21/10
ug/L = milligram per liter Checked by / Date: KJC 07/02/10
pCi/L = picoCurie per liter
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Calculation of EPCs for Radioisotopes - Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Depleted Uranium

Exposure Area AOI-4 Cooling Water 
Recharge Pond

AOI-6 Sphagnum Bog 
Future SW/SD-1

AOI-6 Sphagnum Bog 
Future SW/SD-2

AOI-6 Sphagnum Bog 
Current 1

AOI-6 Sphagnum Bog 
Current 6

AOI-6 Sphagnum Bog 
Peat

EPC - Mass (mg/kg) 48 26 167 17.5 136 102

Isotope
Activity  
(pCi/g) Mass Abundance EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g)

U-238+D 3.35E+05 99.7982% 1.6E+01 8.7E+00 5.6E+01 5.9E+00 4.5E+01 3.4E+01
U-235+D 2.16E+06 0.2009% 2.1E-01 1.1E-01 7.3E-01 7.6E-02 5.9E-01 4.4E-01

U-234 6.24E+09 0.0009% 2.7E+00 1.5E+00 9.4E+00 9.8E-01 7.6E+00 5.7E+00

Thorium (as Th-232)

Exposure Area AOI-4 Cooling Water 
Recharge Pond

AOI-6 Sphagnum Bog 
Future SW/SD-1

AOI-6 Sphagnum Bog 
Future SW/SD-2

AOI-6 Sphagnum Bog 
Current 1

AOI-6 Sphagnum Bog 
Current 6

AOI-6 Sphagnum Bog 
Peat

EPC - Mass (mg/kg) 4.5 1.9 8.3 2.1 6.3 0.73

Isotope

Specific 
Activity  
(pCi/g) Mass Abundance EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g)

Th-232 1.10E+05 100% 5.0E-01 2.1E-01 9.1E-01 2.3E-01 6.9E-01 8.0E-02
Ra-228+D activity equals Th-232 activity 5.0E-01 2.1E-01 9.1E-01 2.3E-01 6.9E-01 8.0E-02
Th-228+D activity equals Th-232 activity 5.0E-01 2.1E-01 9.1E-01 2.3E-01 6.9E-01 8.0E-02

EPC = Exposure Point Concentration
mg/Kg = milligram per kilogram
pCi/g = picoCurie per gram



Table 4
Calculation of EPCs for Radioisotopes - Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts
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Exposure Area

EPC - Mass (mg/kg)

Isotope
Activity  
(pCi/g) Mass Abundance

U-238+D 3.35E+05 99.7982%
U-235+D 2.16E+06 0.2009%

U-234 6.24E+09 0.0009%

Exposure Area

EPC - Mass (mg/kg)

Isotope

Specific 
Activity  
(pCi/g) Mass Abundance

Th-232 1.10E+05 100%
Ra-228+D activity equals Th-232 activity
Th-228+D activity equals Th-232 activity

EPC = Exposure Point Concentration
mg/Kg = milligram per kilogram
pCi/g = picoCurie per gram

Depleted Uranium
AOI-10 Northeast 

Wetland
AOI-18A Assabet 

River Main Channel
AOI-18B Assabet 
River Embayment 

3.7 1.4 13.4

EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g)
1.2E+00 4.7E-01 4.5E+00
1.6E-02 6.1E-03 5.8E-02
2.1E-01 7.9E-02 7.5E-01

Thorium (as Th-232)
AOI-10 Northeast 

Wetland
AOI-18A Assabet 

River Main Channel
AOI-18B Assabet 
River Embayment 

2.0 3.9 4.1

EPC - Activity (pCi/g) EPC - Activity (pCi/g) EPC - Activity (pCi/g)
2.2E-01 4.3E-01 4.5E-01
2.2E-01 4.3E-01 4.5E-01
2.2E-01 4.3E-01 4.5E-01

Prepared by / Date: kask 06/21/10
Checked by / Date: KJC 07/02/10
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Table 5
Calculation of EPCs for Radioisotopes - Overburden Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Total Uranium (as depleted uranium)

Exposure Area
On-Property 

Overburden Plume
EPC - Mass (ug/L) 5480

Isotope

Specific 
Activity  
(pCi/ml) Mass Abundance EPC - Activity (pCi/L)

U-238+D 3.35E+05 99.7982% 1.83E+03
U-235+D 2.16E+06 0.2009% 2.38E+01

U-234 6.24E+09 0.0009% 3.08E+02

Dissolved Uranium (as depleted uranium)

Exposure Area
On-Property 

Overburden Plume
EPC - Mass (ug/L) 4160

Isotope

Specific 
Activity  
(pCi/ml) Mass Abundance EPC - Activity (pCi/L)

U-238+D 3.35E+05 99.7982% 1.39E+03
U-235+D 2.16E+06 0.2009% 1.81E+01

U-234 6.24E+09 0.0009% 2.34E+02

Total Thorium (as Th-232)

Exposure Area
On-Property 

Overburden Plume
EPC - Mass (ug/L) 2.9

Isotope

Specific 
Activity  
(pCi/ml) Mass Abundance EPC - Activity (pCi/L)

Th-232 1.10E+05 100% 3.19E-01
Ra-228+D activity equals Th-232 activity 3.19E-01
Th-228+D activity equals Th-232 activity 3.19E-01

Dissolved Thorium (as Th-232)

Exposure Area
On-Property 

Overburden Plume
EPC - Mass (ug/L) ND

Isotope

Specific 
Activity  
(pCi/ml) Mass Abundance EPC - Activity (pCi/L)

Th-232 1.10E+05 100% ND
Ra-228+D activity equals Th-232 activity ND
Th-228+D activity equals Th-232 activity ND

EPC = Exposure Point Concentration
ug/L = milligram per liter
pCi/L = picoCurie per liter
ND = not detected Prepared by / Date: KJC 10/05/10
NA = not analyzed Checked by / Date: JHP 10/05/10



G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix D\ 
Rad_EPCs.xls, BR-GW Page 1 of 2

Table 6
Calculation of EPCs for Radioisotopes - Bedrock Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Total Uranium (as natural uranium)

Exposure Area

On-Property 
Overburden 
Groundwater

Off-Property 
Overburden 
Groundwater

On-Property 
Bedrock Plume

On-Property 
Bedrock Groundwater

Off-Property 
Bedrock Groundwater

EPC - Mass (ug/L) 4.5 0.46 217 23.8 19.9

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L)
U-238+D 3.35E+05 99.2739% 1.50E+00 1.53E-01 7.22E+01 7.92E+00 6.62E+00
U-235+D 2.16E+06 0.7204% 7.01E-02 7.17E-03 3.38E+00 3.71E-01 3.10E-01

U-234 6.24E+09 0.0057% 1.60E+00 1.64E-01 7.72E+01 8.47E+00 7.08E+00
Ac-227+D activity equals U-235 activity 7.01E-02 7.17E-03 3.38E+00 3.71E-01 3.10E-01

Th-230 activity equals U-234 activity 1.60E+00 1.64E-01 7.72E+01 8.47E+00 7.08E+00
Ra-226+D activity equals U-234 activity 1.60E+00 1.64E-01 7.72E+01 8.47E+00 7.08E+00

Pb-210 activity equals U-234 activity 1.60E+00 1.64E-01 7.72E+01 8.47E+00 7.08E+00
Bi-210 activity equals U-234 activity 1.60E+00 1.64E-01 7.72E+01 8.47E+00 7.08E+00
Po-210 activity equals U-234 activity 1.60E+00 1.64E-01 7.72E+01 8.47E+00 7.08E+00

Dissolved Uranium (as natural uranium)

Exposure Area

On-Property 
Overburden 
Groundwater

Off-Property 
Overburden 
Groundwater

On-Property 
Bedrock Plume

On-Property 
Bedrock Groundwater

Off-Property 
Bedrock Groundwater

EPC - Mass (ug/L) NA NA 61.4 0.36 18.5

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L)
U-238+D 3.35E+05 99.2739% NA NA 2.04E+01 1.20E-01 6.16E+00
U-235+D 2.16E+06 0.7204% NA NA 9.56E-01 5.61E-03 2.88E-01

U-234 6.24E+09 0.0057% NA NA 2.19E+01 1.28E-01 6.58E+00
Ac-227+D activity equals U-235 activity NA NA 9.56E-01 5.61E-03 2.88E-01

Th-230 activity equals U-234 activity NA NA 2.19E+01 1.28E-01 6.58E+00
Ra-226+D activity equals U-234 activity NA NA 2.19E+01 1.28E-01 6.58E+00

Pb-210 activity equals U-234 activity NA NA 2.19E+01 1.28E-01 6.58E+00
Bi-210 activity equals U-234 activity NA NA 2.19E+01 1.28E-01 6.58E+00
Po-210 activity equals U-234 activity NA NA 2.19E+01 1.28E-01 6.58E+00

Total Thorium (as Th-232)

Exposure Area

On-Property 
Overburden 
Groundwater

Off-Property 
Overburden 
Groundwater

On-Property 
Bedrock Plume

On-Property 
Bedrock Groundwater

Off-Property 
Bedrock Groundwater

EPC - Mass (ug/L) 2.3 1.6 6.7 0.98 1.6

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L)
Th-232 1.10E+05 100% 2.53E-01 1.76E-01 7.37E-01 1.08E-01 1.76E-01

Ra-228+D activity equals Th-232 activity 2.53E-01 1.76E-01 7.37E-01 1.08E-01 1.76E-01
Th-228+D activity equals Th-232 activity 2.53E-01 1.76E-01 7.37E-01 1.08E-01 1.76E-01

Dissolved Thorium (as Th-232)

Exposure Area

On-Property 
Overburden 
Groundwater

Off-Property 
Overburden 
Groundwater

On-Property 
Bedrock Plume

On-Property 
Bedrock Groundwater

Off-Property 
Bedrock Groundwater

EPC - Mass (ug/L) NA NA 0.65 ND ND

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L) EPC - Activity (pCi/L)
Th-232 1.10E+05 100% NA NA 7.15E-02 ND ND

Ra-228+D activity equals Th-232 activity NA NA 7.15E-02 ND ND
Th-228+D activity equals Th-232 activity NA NA 7.15E-02 ND ND

EPC = Exposure Point Concentration

Specific 
Activity  
(pCi/ml)

Specific 
Activity  
(pCi/ml)

Specific 
Activity  
(pCi/ml)

Specific 
Activity  
(pCi/ml)
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ug/L = milligram per liter

pCi/L = picoCurie per liter Prepared by / Date: KJC 10/05/10

ND = not detected Checked by / Date:
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Table 7
Calculation of EPCs for Radioisotopes - Background Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Total Uranium (as natural uranium)

Exposure Area

Background 
Overburden 
Groundwater

Background Bedrock 
Groundwater

EPC - Mass (ug/L) 0.00047 0.0141

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L)
U-238+D 3.35E+05 99.2739% 1.56E-04 4.69E-03
U-235+D 2.16E+06 0.7204% 7.32E-06 2.20E-04

U-234 6.24E+09 0.0057% 1.67E-04 5.02E-03
Ac-227+D activity equals U-235 activity 7.32E-06 2.20E-04

Th-230 activity equals U-234 activity 1.67E-04 5.02E-03
Ra-226+D activity equals U-234 activity 1.67E-04 5.02E-03

Pb-210 activity equals U-234 activity 1.67E-04 5.02E-03
Bi-210 activity equals U-234 activity 1.67E-04 5.02E-03
Po-210 activity equals U-234 activity 1.67E-04 5.02E-03

Dissolved Uranium (as natural uranium)

Exposure Area

Background 
Overburden 
Groundwater

Background Bedrock 
Groundwater

EPC - Mass (ug/L) NA 0.0065

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L)
U-238+D 3.35E+05 99.2739% NA 4.69E-03
U-235+D 2.16E+06 0.7204% NA 2.20E-04

U-234 6.24E+09 0.0057% NA 5.02E-03
Ac-227+D activity equals U-235 activity NA 2.20E-04

Th-230 activity equals U-234 activity NA 5.02E-03
Ra-226+D activity equals U-234 activity NA 5.02E-03

Pb-210 activity equals U-234 activity NA 5.02E-03
Bi-210 activity equals U-234 activity NA 5.02E-03
Po-210 activity equals U-234 activity NA 5.02E-03

Total Thorium (as Th-232)

Exposure Area

Background 
Overburden 
Groundwater

Background Bedrock 
Groundwater

EPC - Mass (ug/L) 0.00015 0.0064

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L)
Th-232 1.10E+05 100% 1.65E-05 7.04E-04

Ra-228+D activity equals Th-232 activity 1.65E-05 7.04E-04
Th-228+D activity equals Th-232 activity 1.65E-05 7.04E-04

Dissolved Thorium (as Th-232)

Exposure Area

Background 
Overburden 
Groundwater

Background Bedrock 
Groundwater

EPC - Mass (ug/L) NA NA

Isotope Mass Abundance EPC - Activity (pCi/L) EPC - Activity (pCi/L)
Th-232 1.10E+05 100% NA NA

Ra-228+D activity equals Th-232 activity NA NA
Th-228+D activity equals Th-232 activity NA NA

EPC = Exposure Point Concentration

Specific 
Activity  
(pCi/ml)

Specific 
Activity  
(pCi/ml)

Specific 
Activity  
(pCi/ml)

Specific 
Activity  
(pCi/ml)
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ug/L = milligram per liter

pCi/L = picoCurie per liter Prepared by / Date: KJC 10/08/10

ND = not detected Checked by / Date: KJC 10/08/10



APPENDIX D3 

EPCs for Dust (Modeling)



TABLE 1
CALCULATION OF FUGITIVE DUST EMISSIONS FROM WIND EROSION

EQUATIONS:

Mwind = 0.036 x (1-V) x (Um/Ut)3 x F(x) x Asurf x ED x 8760 hr/yr

PARAMETER / DEFINITIONS UNITS VALUES

Mwind / Unit mass emitted from g 710,672
wind erosion calculated

V / Fraction of vegetative cover unitless 0

Um / Mean windspeed during construction m/s 4.49
Annual for Worcester, MA (NOAA)

(10.1 mph)
Ut / Equivalent Threshold value of windspeed at 7 m m/s 11.32

USEPA, 1996

F(x) / Function dependent on Um/Ut derived from unitless 0.194
Cowherd et al (1985) USEPA, 1996

Asurf / Areal extent of site with surface soil m² 186,149
contamination 46-acres

ED / Exposure Duration yr 1
Construction worker on-site 1 year

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 1996. Soil Screening Guidance: User’s Guide. Second Edition. Office of Emergency and Remedial Response, U.S. Environmental Protection 
Agency, Washington, D.C. Publication 9355.4-23. 

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09

G:\37285_de_maximis\000\Deliverables\HHRA\BHHRA\
PEF Calcs.xls, Wind Page 1 of 11



TABLE 2
CALCULATION OF FUGITIVE DUST EMISSIONS FROM DUMPING OF EXCAVATED SOIL

EQUATIONS:

Mexcav = 0.35 x 0.0016 x ((Um/2.2)1.3/(M/2)1.4) x ρsoil x Aexcav x dexcav x NA x 10³ g/kg

PARAMETER / DEFINITIONS UNITS VALUES

Mexcav / Unit mass emitted from g 47,753
excavation soil dumping calculated

0.35 / PM10 particle size multiplier unitless 0.35
USEPA, 1996

Um / Mean windspeed during construction m/s 4.49
Annual for Worcester, MA (NOAA)

(10.1 mph)
M / Gravimetric soil moisture content percent 12

USEPA, 1985

ρsoil / In situ soil density (includes water) mg/m³ 1.68
USEPA, 2002

Aexcav / Areal extent of excavation m² 40,467
10-acres

dexcav / Average depth of excavation m 3.05
10 ft

NA / Number of times soil is dumped unitless 2
USEPA, 2002

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 1996. Soil Screening Guidance: User’s Guide. Second Edition. Office of Emergency and Remedial Response, U.S. Environmental Protection 
Agency, Washington, D.C. Publication 9355.4-23. 

USEPA, 1985. Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources, and Supplements. Office of Air Quality 
Planning and Standards, U.S. Environmental Protection Agency, Research Triangle Park, NC. 

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 3
CALCULATION OF FUGITIVE DUST EMISSIONS FROM DOZING OPERATIONS

EQUATIONS:

Mdoz = 0.75 x 0.45(s)1.5/(M)1.4 x ΣVKT/S x 10³ g/kg

PARAMETER / DEFINITIONS UNITS VALUES

Mdoz / Unit mass emitted from g 454
dozing operations calculated

0.75 / PM10 particle size multiplier unitless 0.75
USEPA, 1996

s / Soil silt content percent 4.4
Site-specific average from soil borings

M / Gravimetric soil moisture content percent 7.9
USEPA, 1985

ΣVKT / Sum of dozing kilometers traveled km 30
Assumption

S / Average dozing speed kph 11.4
USEPA, 1985

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 1996. Soil Screening Guidance: User’s Guide. Second Edition. Office of Emergency and Remedial Response, U.S. Environmental Protection 
Agency, Washington, D.C. Publication 9355.4-23. 

USEPA, 1985. Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources, and Supplements. Office of Air Quality 
Planning and Standards, U.S. Environmental Protection Agency, Research Triangle Park, NC. 

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 4
CALCULATION OF FUGITIVE DUST EMISSIONS FROM GRADING OPERATIONS

EQUATIONS:

Mgrade = 0.60 x 0.0056(S)2.0 x ΣVKT x 10³ g/kg

PARAMETER / DEFINITIONS UNITS VALUES

Mgrade / Unit mass emitted from g 4,367
grading operations calculated

0.60 / PM10 particle size multiplier unitless 0.60
USEPA, 2002

S / Average grading speed kph 11.4
USEPA, 1985

ΣVKT / Sum of grading kilometers traveled km 10
Assumption

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 1996. Soil Screening Guidance: User’s Guide. Second Edition. Office of Emergency and Remedial Response, U.S. Environmental Protection 
Agency, Washington, D.C. Publication 9355.4-23. 

USEPA, 1985. Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources, and Supplements. Office of Air Quality 
Planning and Standards, U.S. Environmental Protection Agency, Research Triangle Park, NC. 

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 5
CALCULATION OF FUGITIVE DUST EMISSIONS FROM TILLING OPERATIONS

EQUATIONS:

Mtill = 1.1(s)0.6 x Atill x 4,047 m2/acre x 10-4 ha/m2 x 103 g/kg x NA

PARAMETER / DEFINITIONS UNITS VALUES

Mtill / Unit mass emitted from g 0
tilling operations calculated

s / Soil silt content percent 8.5
USEPA, 2002

Atill / Areal extent of tilling acres 10

NA / Number of times soil is tilled unitless 0
Assumes no tilling required

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 1992. Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, EPA-450/2-92-004. 
Office of Air Quality Planning and Standards, U.S. Environmental Protection Agency, Research Triangle Park, NC. 

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 6
CALCULATION OF TOTAL TIME-AVERAGED EMISSION FLUX FROM SOURCES OTHER THAN UNPAVED ROADS

EQUATIONS:

<J'T> = (Mwind + Mexcav + Mdoz + Mgrade + Mtill)/(Ac x T)

PARAMETER / DEFINITIONS UNITS VALUES

<J'T> / Total time-averaged PM10 unit emission flux g/m²-s 0.00000079
for construction activities other than traffic on calculated
unpaved roads

Mwind / Unit mass emitted from g 710,672
wind erosion calculated

Mexcav / Unit mass emitted from g 47,753
excavation soil dumping calculated

Mdoz / Unit mass emitted from g 454
dozing operations calculated

Mgrade / Unit mass emitted from g 4,367
grading operations calculated

Mtill / Unit mass emitted from g 0
tilling operations calculated

Ac / Areal extent of soil soil contamination m² 186,149
46-acres

T / Duration of construction s 5,184,000
8 hr/day for 180 days

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 7
CALCULATION OF SUBCHRONIC ON-SITE DISPERSION FACTOR - SOURCES OTHER THAN UNPAVED ROADS

EQUATIONS:

Q/Csa = A x exp [(ln Ac - B)2/C]

PARAMETER / DEFINITIONS UNITS VALUES

Q/Csa / Inverse of the ratio of the 1-hr geometric g/m²-s per kg/m³ 2.9
mean air concentration and the emission flux at calculated
the center of the square of emission source

A / Constant 2.4538
USEPA, 2002

B / Constant 17.5666
USEPA, 2002

C / Constant 189.0426
USEPA, 2002

Ac / Areal extent of soil soil contamination m² 186,149
46-acres

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

Notes: Prepared by / Date:  KJC 02/03/09
Units for A, B, and C constants are not presented in USEPA (2002). Checked by / Date: JHP 02/04/09
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TABLE 8
CALCULATION OF DISPERSION CORRECTION FACTOR FOR AVERAGING TIMES LESS THAN ONE YEAR

EQUATIONS:

FD = 0.1852 + 5.3537/tc + -9.6318/tc
2

PARAMETER / DEFINITIONS UNITS VALUES

FD / Dispersion correction factor unitless 0.19
calculated

tc / Duration of construction hr 1440
8 hr/day for 180 days

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 9
CALCULATION OF TOTAL PARTICULATE EMISSION FACTOR - SOURCES OTHER THAN UNPAVED ROADS

EQUATIONS:

PEF'SC = Q/Csa x 1/FD x 1/<J'T>

PARAMETER / DEFINITIONS UNITS VALUES

PEF'sc / Subchronic particulate emission factor for m³/kg 1.92E+07
construction activities other than traffic on calculated
unpaved roads

Q/Csa / Inverse of the ratio of the 1-hr geometric g/m²-s per kg/m³ 2.9
mean air concentration and the emission flux at calculated
the center of the square of emission source

FD / Dispersion correction factor unitless 0.19
calculated

<J'T> / Total time-averaged PM10 unit emission flux g/m²-s 0.00000079
for construction activities other than traffic on calculated
unpaved roads

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 10
CALCULATION OF PARTICULATE EMISSION FACTOR FROM VEHICLES TRAVELLING ON UNPAVED ROADS

EQUATIONS:

PEF (m3/kg) =  Q/Csr x 1/FD x [ T x AR] / {[(2.6 x (s/12)0.8 x (W/3)0.4) / (Mdry/0.2)0.3] x [(365 - p)/365] x 281.9 x VKT}
Q/Csr = A x exp [(ln Ac - B)2/C]

PARAMETER / DEFINITIONS UNITS VALUES

PEF'sc / Subchronic particulate emission factor for m³/kg 2.21.E+06
traffic on unpaved roads calculated

Q/Csr / Inverse of the ratio of the 1-hr geometric g/m²-s per kg/m³ 22.9
mean air concentration to the emission flux along Calculated
a straight road bisecting a squre site.

A / Constant 12.9351
USEPA, 2002

B / Constant 5.7383
USEPA, 2002

C / Constant 71.7711
USEPA, 2002

Ac / Areal extent of site with surface soil m² 186,149
contamination 46-acres

FD / Dispersion correction factor unitless 0.19
Calculated - Table 8

T / Total time over which construction occurs s 5,184,000
8 hr/day for 180 days

AR / Surface area of contaminated road segment m² 2630
LR x WR x 0.0929 ft2/m2

LR / Length of contaminated road segment ft 1416
Square root of Ac

WR / Width of contaminated road segment ft 20
USEPA, 2002

s / Silt content of soil % 4.4
Site-specific average from soil borings

W / Mean vehicle weight tons 16
Calculated - see below

Mdry / Moisture content of road surface % 0.2
USEPA, 2002

p / Number of days per year with at least 0.01 inches unitless 130
of precipitation USEPA, 2002

VKT / Sum of kilometers travelled by all vehicles Km 1810
during time of construction Calculated - see below

Source:  USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.
Notes:
Units for A, B, and C constants are not presented in USEPA (2002).

Calculation of W and VKT parameter values

Vehicle Number per day Weight (tons)
Km travelled per vehicle 
on-site per day

Car/pickup truck 10 2 1
Dump truck (loaded) 10 30 1

W = 16 tons
VKT = 1810 Km over 180 days

Prepared by / Date:  KJC 02/03/09
Checked by / Date: JHP 02/04/09
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TABLE 11
CALCULATION OF PARTICULATE EMISSION FACTOR FROM ALL SOURCES

EQUATIONS:

PEF (m3/kg) =  1 / [(1/PEF-veh) + (1/PEF-nonveh)]

PARAMETER / DEFINITIONS UNITS VALUES

PEF'sc / Subchronic particulate emission factor for m³/kg 1.98.E+06
all sources calculated

PEF - non-vehicle m³/kg 1.92E+07
Table 9

PEF - vehicle m³/kg 2.21E+06
Table 10



CALCULATION OF THE PARTICULATE EMISSION FACTOR - SOIL TO AMBIENT AIR
NON-CONSTRUCTION WORKER SCENARIOS

EQUATIONS:

PEF (m3/kg) =  Q/C x [(3600 s/hr) / ((0.036 x (1-V ) x (U m /U t )3 x F(x) )]

PARAMETER/DEFINITION UNITS DEFAULT

PEF / particulate emission factor m3/kg 3.53E+09
Calculated

Q/C / inverse of the mean g/m2-s per kg/m3 43
concentration at the USEPA, 1996
center of a 0.5-acre-square (value for Hartford; 10 acres)
source

V / Fraction of vegetative cover unitless 0.9
Assumption: vegetated ground cover

Um / mean annual windspeed m/s 4.49
Annual for Worcester, MA (NOAA)

(10.1 mph)
Ut / equivalent threshold value of m/s 11.3
windspeed at 7 m USEPA, 1996

F(x) / function dependant on Um/Ut unitless 1.94E-01
derived using Cowherd et al. (1985) USEPA, 1996

Source:  USEPA, 1996. Soil Screening Guidance.  EPA/540/R-95/128.  
Ut and Fx values are the default values from (USEPA, 1996).  Those values were derived for a Um of 4.69, which is nearly identitical to the
Site-specifc Um.  Therefore, the default values for Ut and Fx are applicable.

PEF-non construction.xls Page 1 12/3/2010
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EPCs for Ambient Vapors (Modeling)



PAGE 1
CALCULATION OF THE VOLATILIZATION FACTOR - SOIL TO AMBIENT AIR

CONSTRUCTION WORKER SCENARIO

EQUATIONS:

VF (m3/kg) =  Q/C x (3.14 x DA x T)1/2 x 10-4(m2/cm2) / (2 x Pb x DA)

where

DA = [(Οa
10/3 Di H' + Οw

10/3 Dw)/n2] / PbKd + Οw + Oa H'

PARAMETER/DEFINITION UNITS DEFAULT

VF / volatilization factor m3/kg Calculated

DA / apparent diffusivity cm2/s Calculated

Q/C / inverse of the mean g/m2-s per kg/m3 71.35
concentration at the USEPA, 1996
center of a 0.5-acre-square (0.5 acre value for Hartford)
source

T / exposure interval s 3.2E+07
(1 year for construction worker)

Πb / dry soil bulk density g/cm3 1.5
USEPA, 1996

Οa / air-filled soil porosity Lair/Lsoil 0.13
USEPA, 1996

n / total soil porosity Lpore/Lsoil 0.43
USEPA, 1996

Οw / water-filled soil porosity Lwater/Lsoil 0.3
USEPA, 1996

Ψs / soil particle density g/cm3 2.65
USEPA, 1996

Di / diffusivity in air cm2/s chemical-specific

H' / Henry's Law constant dimensionless chemical-specific

Dw / diffusivity in water cm2/s chemical-specific

Kd / soil-water partition cm3/g chemical-specific
coefficient (Koc x foc) organics

Koc / soil organic carbon cm3/g chemical-specific
partition coefficient

foc / fraction organic g/g 0.026
carbon in soil Site-specific average

Source:  USEPA, 1996. Soil Screening Guidance.  EPA/540/R-95/128.  
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PAGE 2
CALCULATION OF THE VOLATILIZATION FACTOR - SOIL TO AMBIENT AIR

CONSTRUCTION WORKER SCENARIO

Di H' Dw Kd Koc DA VF
CHEMICAL (cm2/s) (cm2/s) (cm3/g) (cm3/g) (cm2/s) (m3/kg)

Trichloroethene 7.90E-02 4.21E-01 9.10E-06 4.32E+00 1.66E+02 2.94E-05 4361
Tetrachloroethene 7.20E-02 7.53E-01 8.20E-06 4.03E+00 1.55E+02 5.08E-05 3321

Source of Di, H, Dw, and Koc values:
USEPA, 1996. Soil Screening Guidance.  EPA/540/R-95/128.  

VFconstruction.xls Page 1 12/3/2010



PAGE 1
CALCULATION OF THE VOLATILIZATION FACTOR - SOIL TO AMBIENT AIR

NON-CONSTRUCTION WORKER SCENARIOS

EQUATIONS:

VF (m3/kg) =  Q/C x (3.14 x DA x T)1/2 x 10-4(m2/cm2) / (2 x Pb x DA)

where

DA = [(Οa
10/3 Di H' + Οw

10/3 Dw)/n2] / PbKd + Οw + Oa H'

PARAMETER/DEFINITION UNITS DEFAULT

VF / volatilization factor m3/kg Calculated

DA / apparent diffusivity cm2/s Calculated

Q/C / inverse of the mean g/m2-s per kg/m3 71.35
concentration at the USEPA, 1996
center of a 0.5-acre-square (0.5 acre value for Hartford)
source

T / exposure interval s 7.9E+08
(30 year for res/rec vis)

Πb / dry soil bulk density g/cm3 1.5
USEPA, 1996

Οa / air-filled soil porosity Lair/Lsoil 0.13
USEPA, 1996

n / total soil porosity Lpore/Lsoil 0.43
USEPA, 1996

Οw / water-filled soil porosity Lwater/Lsoil 0.3
USEPA, 1996

Ψs / soil particle density g/cm3 2.65
USEPA, 1996

Di / diffusivity in air cm2/s chemical-specific

H' / Henry's Law constant dimensionless chemical-specific

Dw / diffusivity in water cm2/s chemical-specific

Kd / soil-water partition cm3/g chemical-specific
coefficient (Koc x foc) organics

Koc / soil organic carbon cm3/g chemical-specific
partition coefficient

foc / fraction organic g/g 0.026
carbon in soil Site-specific average

Source:  USEPA, 1996. Soil Screening Guidance.  EPA/540/R-95/128.  

VF-non-construction.xls Page 1 12/3/2010



PAGE 2
CALCULATION OF THE VOLATILIZATION FACTOR - SOIL TO AMBIENT AIR

NON-CONSTRUCTION WORKER SCENARIOS

Di H' Dw Kd Koc DA VF
CHEMICAL (cm2/s) (cm2/s) (cm3/g) (cm3/g) (cm2/s) (m3/kg)

Trichloroethene 7.90E-02 4.21E-01 9.10E-06 4.32E+00 1.66E+02 2.94E-05 21807
Tetrachloroethene 7.20E-02 7.53E-01 8.20E-06 4.03E+00 1.55E+02 5.08E-05 16607

Source of Di, H, Dw, and Koc values:
USEPA, 1996. Soil Screening Guidance.  EPA/540/R-95/128.  
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APPENDIX D5 

95% UCL Calculations



Current 1 - Open Space Area 
Surface Soil 

  



14 8

8 6

85 42.86%

0.0338 -3.387294

0.102 -2.282782

0.0649625 -2.795542

0.0231676 0.3863088

0.0365 -3.310443

0.0398 -3.223888

8

6

57.14%

0.9552711 0.9339153

0.818 0.818

0.0452893 -3.294905

0.0290674 0.6624608

0.0590469 0.0703848

0.0752156 -3.057006

0.0156733 0.4241503

0.0826338 0.0513651

0.0864862 0.0235789

0.062525

0.0610927

0.063357

0.0650716

5.25861

0.0123535

84.13776

0.2954353

0.71638

0.71638 0.0518857

0.2946102 0.0222997

0.0063818

0.0631874

0.0623828

0.0623375

0.0212944 0.0651666

0.102 0.0692214

0.0490346 0.0682929

0.03575 0.0797033

0.0257499 0.09174

3.3365013 0.1153837

0.0146964

93.422035

72.131425 0.0631874

0.0635079 0.0682929

0.0657678

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix D\D-5-ProUCL output xls\ SS_Current 
1.xls: SS_Current-1
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14 10

10 4

85 28.57%

0.0195 -3.937341

0.181 -1.709258

0.07727 -2.738227

0.048393 0.6492263

0.0367 -3.304979

0.0398 -3.223888

6

8

42.86%

0.8876861 0.9644803

0.842 0.842

0.0606786 -3.085384

0.0486058 0.7852

0.0836838 0.1062419

0.0486851 -3.007183

0.0622839 0.6975372

0.0781642 0.0624025

0.0826215 0.0470788

0.084685

0.083762

0.0879263

0.0990195

2.1447507

0.0360275

42.895015

0.2699405

0.7322864

0.7322864 0.0623786

0.2684926 0.0454863

0.0128988

0.0852214

0.0835951

0.0852553

0.0123939 0.0964518

0.181 0.0898429

0.058734 0.0852571

0.05405 0.118603

0.0504612 0.1429313

1.2071663 0.1907196

0.0486544

33.800655

21.50512 0.0852214

0.0923151 0.0852571

0.0982265

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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14 5

5 9

85 64.29%

0.0314 -3.460947

0.0798 -2.528232

0.04458 -3.176784

0.0202685 0.3842684

0.0356 -3.33541

0.0512 -2.972016

13

1

92.86%

0.7327623 0.7963824

0.762 0.762

0.0287286 -3.655587

0.016739 0.435949

0.0366512 0.0361994

N/A

-3.314757

0.243192

0.0375968

0.0125768

0.0435494

0.0437084

0.0476111

0.042406

3.2144497

0.0138686

32.144497

0.6640205

0.6797208

0.6797208 0.0372431

0.3579208 0.0122051

0.0037032

0.0438012

0.0433343

0.0434243

0.0288957 0.0632262

0.0798 0.0455929

0.0397516 0.0446286

0.0370073 0.0533849

0.012214 0.0603695

12.923912 0.0740894

0.0030758

361.86955

318.78489 0.0438012

0.0451241

0.0458965

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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11 5

5 6

88 54.55%

0.0054 -5.221356

0.0228 -3.780995

0.01374 -4.415232

0.0071992 0.5885985

0.004 -5.521461

0.0395 -3.231455

11

0

100.00%

0.9586752 0.9565851

0.762 0.762

0.0135364 -4.577558

0.0077382 0.9167087

0.0177651 0.0356542

N/A

-4.853471

0.7026011

0.0095875

0.0063478

0.0130564

0.0125819

0.0132004

0.0172866

1.7621037

0.0077975

17.621037

0.2252345

0.6812019

0.6812019 0.0113571

0.3584399 0.006619

0.002797

0.0164267

0.0159579

0.0162886

0.000001 0.017457

0.0228 0.0200857

0.0093109 0.017025

0.0084295 0.0235491

0.0069416 0.0288246

0.3619755 0.0391873

0.0257225

7.9634614

2.7138767 0.0164267

0.0273215 0.017025

0.0330988

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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11 4

4 7

88 63.64%

0.0032 -5.744604

0.0156 -4.160484

0.008075 -4.985584

0.0054021 0.6686518

0.00388 -5.55192

0.0395 -3.231455

11

0

100.00%

0.9198884 0.9973508

0.748 0.748

0.0104036 -4.951307

0.0079035 1.0068391

0.0147227 0.0306314

N/A

-5.374544

0.5302179

0.0053787

0.00373

0.007417

0.0073845

0.0081547

0.0077317

0.9561764

0.0084451

7.6494111

0.222041

0.6593262

0.6593262 0.0059857

0.3964968 0.004281

0.0018684

0.0093721

0.0090589

0.0091061

0.0002533 0.0113567

0.0156 0.0156

0.0053372 0.0106

0.0052732 0.0141298

0.0040041 0.0176537

1.249779 0.0245759

0.0042705

27.495138

16.535512 0.0093721

0.0088746 0.0106

    N/A

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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78 61

21

2330 7.7536235

20700 9.937889

10672.308 9.2207378

10500 0.3514545

3370.2695

381.60788

0.3157958

0.5283798

0.1014175 0.1177467

0.1003197 0.1003197

11307.641 11539.341

12652.727

11324.392 13480.697

11311.446 15107.082

8.9598682

1191.1233

10672.308

3565.394

1397.7394

1311.9241

0.0469231 11299.997

1310.374 11307.641

11304.033

0.750806 11310.801

0.7510636 11353.999

0.0957406 11285.385

0.1010685 11300

12335.698

13055.448

14469.258

11370.403

11383.853

11370.403

Aluminum

General Statistics

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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78 5

5 73

21 93.59%

0.06 -2.813411

0.28 -1.272966

0.158 -1.97126

0.0843801 0.5819591

0.0235 -3.750755

0.38 -0.967584

78

0

100.00%

0.9619223 0.9712112

0.762 0.762

0.0639045 -3.004925

0.0475552 0.7422076

0.0728692 0.0774085

N/A

-4.28443

0.7760454

0.022488

0.0411165

0.0302389

0.0310724

0.0339505

0.0223327

1.7831074

0.0886094

17.831074

0.2114999

0.681174

0.681174 0.067478

0.3584326 0.032081

0.0043194

0.0746692

0.0745827

0.1045885

0.000001 0.0733751

0.28 0.2020513

0.0101291 0.1377922

0.000001 0.0863057

0.0434394 0.0944524

0.1012315 0.1104552

0.1000592

15.792113

7.815718 0.0746692

0.0204665 0.1377922

0.0207476

Antimony

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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78 72

48 6

21 7.69%

0.53 -0.634878

46.8 3.8458832

7.4879167 1.8814412

5.3548193 0.515568

0.231 -1.465338

6.2 1.8245493

32

46

41.03%

0.2229282 0.1217921

0.1044161 0.1044161

7.0832756 1.7701381

5.3400093 0.7096078

8.0899264 8.8722154

5.6249319 1.8261152

6.7951577 0.53744

6.9058941 7.1674097

7.0843211 5.2671333

8.1603225

8.2261294

8.6277112

8.0505815

3.7957972

1.9726862

546.5948

2.4794094

0.755878

0.755878 7.1449347

0.1055445 5.2727951

0.6028628

8.1486316

8.1365558

8.1243463

0.000001 8.8767219

46.8 8.4444254

7.1042441 8.2249359

6.55 9.7727528

5.337085 10.909812

1.0815371 13.143344

6.5686551

168.71978

139.68359 8.4444254

8.5810118

8.6115044

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic

5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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78 40

21

0.079 -2.538307

1.2 0.1823216

0.4124231 -0.970144

0.39 0.4247684

0.1759761

0.0199254

0.4266882

1.6286775

0.1590449 0.1312295

0.1003197 0.1003197

0.4455965 0.4528536

0.5045626

0.4491236 0.5436231

0.4462089 0.6203499

5.8578767

0.0704049

0.4124231

0.1704013

913.82877

844.6647

0.0469231 0.4451974

843.42432 0.4455965

0.4446917

1.0295454 0.4507515

0.7535658 0.4498725

0.1056716 0.4469103

0.1012388 0.4484487

0.4992757

0.5368569

0.610678

0.4461937

0.4468499

0.4455965

0.4462089

Number of Missing Values

Raw Statistics

Number of Valid Observations Number of Distinct Observations

Beryllium

General Statistics

Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL
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78 55

21

2.6 0.9555114

33.4 3.5085559

13.916667 2.5824062

13.3 0.3411807

4.3170582

0.4888106

0.3102078

1.16138

0.100245 0.1249585

0.1003197 0.1003197

14.73048 15.019539

16.430481

14.789371 17.477528

14.741193 19.534247

9.6522263

1.441809

13.916667

4.4794168

1505.7473

1416.6338

0.0469231 14.720689

1415.0224 14.73048

14.72305

1.159759 14.807923

0.7505278 14.908329

0.1047025 14.712821

0.1010313 14.820513

16.047343

16.969288

18.780271

14.792096

14.808941

14.73048

Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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78 29

21

0.39 -0.941609

4.4 1.4816045

2.3229487 0.7764102

2.2 0.3892119

0.8025691

0.0908731

0.3454958

0.3927255

0.0993389 0.1083683

0.1003197 0.1003197

2.4742419 2.5387721

2.8071206

2.4767393 3.008271

2.4749153 3.403392

7.4026861

0.3137981

2.3229487

0.853778

1154.819

1076.9228

0.0469231 2.4724216

1075.52 2.4742419

2.4725501

0.3512387 2.488556

0.7523197 2.4765446

0.0819949 2.4705128

0.101154 2.4807692

2.7190552

2.8904508

3.2271242

2.4909729

2.4942217

2.4742419

Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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78 19

17 59

21 75.64%

3.4 1.2237754

52.7 3.9646155

11.721053 2.1982916

11.218664 0.686679

3.9 1.3609766

32.5 3.4812401

77

1

98.72%

0.6518027 0.9418263

0.901 0.901

6.2705128 1.6134055

6.5480365 0.5770807

7.50489 6.7217527

N/A

1.5323673

0.5443995

5.7544082

6.4478598

6.969901

7.0827102

7.6966953

6.0347446

1.7626833

6.649551

66.981967

0.7428014

0.7516304

0.7516304 6.2204694

0.2007872 6.3488004

0.7725192

7.5066246

7.4911504

7.4298089

0.000001 8.2919617

52.7 7.8880399

5.777884 7.6989948

4.7289626 9.5878027

6.7685438 11.04485

0.316104 13.906939

18.278427

49.312224

34.190551 7.5066246

8.3333056

8.3914283

Copper

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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78 62

21

176 5.170484

18100 9.8036672

10588.026 9.1861635

10400 0.5681362

2915.2748

330.08987

0.275337

-0.573878

0.0835317 0.2441117

0.1003197 0.1003197

11137.587 12973.329

14872.782

11108.057 16356.7

11134.012 19271.569

6.0766938

1742.3991

10588.026

4295.1794

947.96423

877.49851

0.0469231 11130.975

876.23392 11137.587

11124.755

4.7944651 11102.914

0.7533893 11135.928

0.1797494 11119.487

0.1012268 11123.462

12026.854

12649.436

13872.378

11438.275

11454.783

11137.587

Iron

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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78 77

73 1

21 1.28%

4.4 1.4816045

78.3 4.3605476

28.392208 3.175595

16.112906 0.6240878

0.023 -3.772261

0.023 -3.772261

0.1114371 0.0989744

0.1009691 0.1009691

28.028353 3.0776334

16.327291 1.0644022

31.106227 50.73209

27.942273 3.1543806

16.401777 0.6477124

31.034188 28.086874

30.994129 16.233477

31.147064

31.161233

31.180769

33.390316

2.977157

9.5366847

458.48218

0.2708189

0.7582359

0.7582359 28.084615

0.1024589 16.132386

1.838611

31.14569

31.108861

31.142664

0.000001 31.35924

78.3 31.212821

28.028205 31.007692

25.45 36.098935

16.327547 39.566738

1.4280271 46.378564

19.627223

222.77222

189.22642 31.212821

32.997008

33.098168

Lead

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic

5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
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78 73

21

5.6 1.7227666

2170 7.6824824

183.82051 4.5596302

81.2 0.9378346

359.40637

40.694758

1.9552027

4.0677658

0.3763406 0.1759449

0.1003197 0.1003197

251.57258 187.71316

226.9799

270.78497 261.52527

254.69647 329.38296

0.8683272

211.695

183.82051

197.26602

135.45904

109.56918

0.0469231 250.75743

109.13296 251.57258

250.52129

9.0943261 296.95672

0.786464 275.49051

0.2832301 257.73846

0.1045132 273.89615

361.20485

437.95919

588.72824

227.25506

228.16343

361.20485

Raw Statistics Log-transformed Statistics

Minimum

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Manganese

General Statistics

Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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78 4

4 74

21 94.87%

0.068 -2.688248

0.1 -2.302585

0.08125 -2.523725

0.0155215 0.1889919

0.012 -4.422849

0.26 -1.347074

78

0

100.00%

0.87702 0.8728019

0.748 0.748

0.0717051 -2.689674

0.0211046 0.3821519

0.0756836 0.0789662

N/A

-2.677285

0.1482775

0.0695059

0.0104721

0.07148

0.0715216

0.0715315

0.0715244

9.4670481

0.0085824

75.736384

0.4221544

0.6564306

0.6564306 0.0736389

0.3939992 0.0101739

0.0039298

0.0801815

0.0801028

0.0799512

0.013276 0.0810195

0.1 0.1

0.0650258 0.0901818

0.0684698 0.0907684

0.0203461 0.0981804

7.1556389 0.1127397

0.0090874

1116.2797

1039.7139 0.0801815

0.0698144 0.0901818

    N/A

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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78 77

70 1

21 1.28%

0.1 -2.302585

12.2 2.501436

4.7996104 1.4876411

1.6293383 0.52597

0.0259 -3.653512

0.0259 -3.653512

0.101782 0.176111

0.1009691 0.1009691

4.7382429 1.4128424

1.7070475 0.8422885

5.0600403 7.1770221

4.7317575 1.4742001

1.7158601 0.5358574

5.0552161 4.7579684

5.0568527 1.6599767

5.0708923

5.0723274

5.0915581

5.6552148

6.1044953

0.786242

940.09227

2.3181594

0.7533498

0.7533498 4.739359

0.1018962 1.6929858

0.1929499

5.0605983

5.0567333

5.0496313

0.000001 5.0725439

12.2 5.1220513

4.7380769 5.0751282

4.635 5.5804081

1.7075136 5.9443308

1.9735638 6.6591863

2.4007722

307.87595

268.22822 5.1220513

5.4384282

5.4524889

Thorium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic

5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
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78 74

21

22.9 3.1311369

868 6.7661917

453.26282 6.0336945

462 0.5157779

139.77391

15.826279

0.3083728

-0.360115

0.0810953 0.2165847

0.1003197 0.1003197

479.61175 531.90118

603.72112

478.6052 659.1164

479.50419 767.92969

5.97218

75.895707

453.26282

185.47426

931.66008

861.81309

0.0469231 479.29473

860.56001 479.61175

478.93326

3.3420553 478.62831

0.7534736 480.57103

0.1674492 477.76923

0.1012325 477.62308

522.24797

552.0979

610.7323

489.99822

490.71171

479.61175

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Coefficient of Variation

Skewness

Relevant UCL Statistics

SD

Median SD of log Data

Mean Mean of log Data

Minimum of Log Data

Maximum Maximum of Log Data

Raw Statistics Log-transformed Statistics

Minimum

Std. Error of Mean

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Titanium

General Statistics

Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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78 28

27 50

21 64.10%

0.15 -1.89712

1.6 0.4700036

0.5896786 -0.680358

0.3403815 0.5752616

0.05 -2.995732

0.674 -0.394525

71

7

91.03%

0.8751402 0.9661962

0.924 0.924

0.3670321 -1.238521

0.272739 0.7304699

0.4184464 0.4473148

1.1610127 -1.276224

0.3172826 0.6115923

1.220824 0.345265

1.3553211 0.2769698

0.3974769

0.3975919

0.409753

0.3849405

3.0982046

0.1903291

173.49946

0.3174594

0.75191

0.75191 0.3657488

0.1663672 0.2830279

0.036566

0.4266269

0.4258945

0.4222533

0.000001 0.4309522

1.6 0.4551267

0.2785928 0.4382806

0.1697866 0.5251362

0.3242633 0.5941033

0.2222274 0.7295757

1.2536384

34.667469

22.198525 0.4266269

0.4350787

0.4387937

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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83 55

16

0.42 -0.867501

26.4 3.273364

4.1139759 1.0243135

2.3 0.7832647

5.220982

0.5730772

1.2690843

3.2517296

0.2785873 0.1543708

0.0972511 0.0972511

5.0673753 4.5198098

5.3565721

5.2751632 6.0443692

5.1014661 7.3954134

1.3820106

2.976805

4.1139759

3.4995005

229.41375

195.35367

0.0471084 5.0566041

194.80202 5.0673753

5.0879308

5.5884669 5.4660675

0.7723955 5.2036279

0.209822 5.1166265

0.1000385 5.326747

6.6119616

7.6928421

9.8160224

4.8312511

4.8449326

6.6119616

Uranium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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78 66

21

3 1.0986123

36.8 3.6054978

20.45641 2.9524866

20.1 0.410641

6.4117504

0.7259878

0.3134348

-0.162767

0.0577314 0.1419608

0.1003197 0.1003197

21.665096 22.67483

25.187982

21.636257 27.08056

21.662866 30.798162

7.4706242

2.7382465

20.45641

7.4842964

1165.4174

1087.1591

0.0469231 21.650554

1085.7496 21.665096

21.628712

1.335265 21.620799

0.7522649 21.68422

0.1076281 21.576923

0.1011502 21.653846

23.620918

24.990202

27.679897

21.928948

21.957415

21.665096

Vanadium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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78 15

14 63

21 80.77%

0.29 -1.237874

4.18 1.4303112

1.832 0.3835376

1.161146 0.7524453

0.115 -2.162823

3.67 1.3001917

76

2

97.44%

0.9094985 0.9200055

0.881 0.881

0.9728462 -0.250585

0.718297 0.7155096

1.1082531 1.1831079

N/A

-0.868293

0.7435027

0.6147174

0.7806536

0.7618793

0.766409

0.8017676

0.6566116

1.9701229

0.9298912

59.103686

0.3240513

0.7458915

0.7458915 0.7242096

0.2239203 0.8017617

0.1104908

0.908164

0.9059508

0.8848065

0.000001 0.9213976

4.18 1.3946082

0.3719408 1.245399

0.000001 1.2058278

0.8756725 1.4142244

0.0937605 1.823579

3.9669246

14.626638

7.0025766 0.908164

0.7768917 1.245399

0.7880922

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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9 9

8

6.32 1.8437192

36.1 3.5862929

15.105556 2.5729002

13.3 0.5517996

9.2461791

3.0820597

0.6121045

1.6278933

0.8487761 0.9682819

0.829 0.829

20.836794 24.001928

27.185018

21.962099 32.467878

21.115531 42.845032

2.524374

5.9838818

15.105556

9.5073582

45.438732

30.974796

0.02308 20.175093

28.477675 20.836794

19.839663

0.2562512 24.863077

0.7255572 43.664094

0.1538976 20.036667

0.2807253 22.413333

28.539942

34.353012

45.771662

22.159219

24.102294

20.836794

C11-C22 Aromatics

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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AOI-6 
Current 1 & 6 – Sphagnum Bog 

Future SW/SD 1 & 2 – Sphagnum Bog 
Surface Water 

 



20 2

2 18

90.00%

0.00025 -8.294

0.00082 -7.106

0.000535 -7.7

0.0004031 0.84

0.0005 -7.601

0.0005 -7.601

    N/A        N/A    

    N/A        N/A    

0.0002785 -8.235

0.0001275 0.266

0.0003278 0.0003072

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.0002785

    N/A    0.0001242

3.929E-05

0.0003464

0.0003431

    N/A    

    N/A        N/A    

    N/A        N/A    

    N/A        N/A    

    N/A    0.0004497

    N/A    0.0005238

    N/A    0.0006694

    N/A    

    N/A    

    N/A    0.0003464

    N/A        N/A    

    N/A

Percent Non-Detects

Trichloroethene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL
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18 4

4 14

77.78%

0.0042 -5.473

0.0155 -4.167

0.00763 -5.021

0.00528 0.582

0.00952 -4.654

0.0102 -4.585

17

1

94.44%

0.733 0.814

0.748 0.748

0.00542 -5.271

0.00253 0.281

0.00645 0.00606

N/A

-5.22

0.425

0.00593

0.00298

0.00715

0.00713

0.00754

0.00724

1.071

0.00712

8.566

0.619

0.659

0.659 0.00558

0.396 0.00247

0.0007523

0.00689

0.00682

0.00688

0.000001 0.00784

0.0155 0.00692

0.00624 0.00712

0.00574 0.00886

0.00394 0.0103

0.837 0.0131

0.00745

30.15

18.61 0.00689

0.0101

    N/A

m/p-methylphenol

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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26 26

0.0708 -2.648

2.29 0.829

0.312 -1.565

0.212 0.773

0.444

0.0871

1.425

3.948

0.48 0.897

0.92 0.92

0.461 0.398

0.478

0.527 0.565

0.472 0.735

1.259

0.248

0.312

0.278

65.45

47.84

0.0398 0.455

46.84 0.461

0.454

1.909 0.862

0.764 1.086

0.241 0.459

0.175 0.539

0.692

0.856

1.179

0.427

0.436

0.692

Aluminum, Total

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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25 7

6 18

8 72.00%

0.0011 -6.812445

0.0023 -6.074846

0.0016429 -6.442926

0.0004315 0.276702

0.001 -6.907755

0.0033 -5.713833

25

0

100.00%

0.9284943 0.8969425

0.803 0.803

0.001084 -6.942959

0.0005224 0.498897

0.0012627 0.0013346

N/A

-6.846809

0.3365109

0.0011256

0.0004186

0.0012689

0.0012678

0.0012767

0.001276

9.2287479

0.000178

129.20247

0.3984751

0.7074029

0.7074029 0.0013119

0.3116488 0.0003567

9.032E-05

0.0014664

0.0014605

0.0014604

0.000001 0.0014816

0.0023 0.001749

0.0007072 0.0017133

0.0005142 0.0017056

0.0006947 0.001876

0.3563463 0.0022106

0.0019846

17.817314

9.2589732 0.0014664

0.0013609 0.0017133

0.0014256

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Valid Data Number of Detected Data

Arsenic , Total

General Statistics

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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25 21

21 4

8 16.00%

0.00008 -9.433484

0.0173 -4.057049

0.0026943 -6.946096

0.0043831 1.517136

0.00002 -10.81978

0.00002 -10.81978

0.6174065 0.9750165

0.908 0.908

0.0022648 -7.676789

0.0041253 2.1995261

0.0036764 0.0359178

0.0017759 -7.518107

0.0045555 1.9388135

0.0033347 0.0022682

0.0032754 0.0041234

0.0036791

0.0036782

0.0041725

0.0165108

0.5461709

0.004933

22.939178

0.642959

0.7962874

0.7962874 0.002276

0.1989818 0.0040358

0.0008271

0.003691

0.0036364

0.0036803

0.000001 0.0057366

0.0173 0.0036368

0.0022634 0.0036928

0.00064 0.0058812

0.0041261 0.0074412

0.3301825 0.0105054

0.0068549

16.509125

8.3225567 0.0058812

0.0044897

0.0047137

Beryllium, Total

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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26 8

7 18

69.23%

0.000046 -9.987

0.0011 -6.812

0.0003044 -8.539

0.0003462 0.975

0.00002 -10.82

0.000094 -9.272

19

7

73.08%

0.722 0.971

0.818 0.818

0.0001116 -10.01

0.0002254 1.193

0.0001872 0.0001775

N/A

-10.83

1.668

9.893E-05

0.0002304

0.0001761

0.0001763

0.0002113

0.0002538

0.878

0.0003465

14.06

0.419

0.732

0.732 0.0001255

0.3 0.0002156

4.52E-05

0.0002027

0.0001999

0.000189

0.000001 0.0003286

0.0011 0.0002762

9.435E-05 0.0002351

0.000001 0.0003225

0.0002323 0.0004078

0.241 0.0005753

0.0003908

12.55

5.594 0.0002027

0.0002117

0.000224

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

DL/2 Substitution Method DL/2 Substitution Method

Assuming Normal Distribution Assuming Lognormal Distribution

Mean

SD

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Mean

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Warning:  There are only 8 Detected Values in this data

Mean in Log ScaleMLE yields a negative mean

SD in Log Scale

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

   95% H-UCL

Data Distribution Test with Detected Values OnlyGamma Distribution Test with Detected Values Only

k star (bias corrected)

Theta Star

nu star

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic

Kaplan-Meier (KM) Method

Nonparametric Statistics

5% A-D Critical Value

K-S Test Statistic Mean

5% K-S Critical Value SD

Cadmium, Total

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

UCL Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 22

18 3

8 12.00%

0.000094 -9.272

0.0018 -6.32

0.0004197 -8.11

0.0004203 0.783

0.000061 -9.705

0.000069 -9.581

3

22

12.00%

0.706 0.927

0.911 0.911

0.0003733 -8.376

0.0004136 1.039

0.0005148 0.000678

0.0003454 -8.323

0.0004413 0.941

0.0004964 0.0003754

0.0004906 0.0004118

0.0005164

0.0005138

0.0005473

0.000602

1.451

0.0002892

63.87

1.069

0.758

0.758 0.0003806

0.188 0.0003995

8.178E-05

0.0005206

0.0005152

0.0005171

0.000001 0.0006277

0.0018 0.000539

0.0003695 0.0005247

0.0002 0.0007371

0.000417 0.0008914

0.626 0.00119

0.0005903

31.3

19.52 0.0007371

0.0005925

0.0006125

Number of Missing Values Percent Non-Detects

Single DL Non-Detect Percentage

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Nu star

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

Potential UCLs to Use

Cobalt, Total

   95% Adjusted Gamma UCL

Theta star

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

General Statistics

Minimum Detected Minimum Detected

Raw Statistics Log-transformed Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Data Distribution Test with Detected Values OnlyGamma Distribution Test with Detected Values Only

k star (bias corrected)

Theta Star

nu star

Data appear Lognormal at 5% Significance Level

A-D Test Statistic

Kaplan-Meier (KM) Method

Nonparametric Statistics

5% A-D Critical Value

K-S Test Statistic Mean

5% K-S Critical Value SD

SE of MeanData not Gamma Distributed at 5% Significance Level

   95% KM (t) UCL

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Assuming Gamma Distribution

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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25 8

8 17

8 68.00%

0.0182 -4.006334

0.738 -0.303811

0.140725 -2.82706

0.2469625 1.2346533

0.0033 -5.713833

0.0898 -2.41017

23

2

92.00%

0.560859 0.8410289

0.818 0.818

0.050648 -4.414502

0.1477615 1.4521987

0.1012085 0.087655

N/A

-5.252751

1.8460475

0.046234

0.1488822

0.097178

0.1005171

0.1377829

0.1172835

0.5196079

0.2708292

8.3137262

1.0252737

0.7487132

0.7487132 0.0576048

0.3050847 0.1425939

0.0304907

0.1097708

0.1077576

0.1053632

0.000001 0.5776707

0.738 0.1314739

0.0450327 0.1140604

0.000001 0.1905108

0.1492569 0.2480194

0.1245871 0.3609838

0.3614555

6.2293527

1.7581711 0.1314739

0.1595547

0.1751383   95% Adjusted Gamma UCL

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean in Original Scale

Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method

Mean Mean

DL/2 Substitution Method DL/2 Substitution Method

Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Maximum Non-Detect Maximum Non-Detect

Minimum Non-Detect Minimum Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Raw Statistics Log-transformed Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Copper, Total

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects
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26 25

25 1

3.85%

0.119 -2.129

2.22 0.798

0.638 -0.75

0.56 0.785

0.0573 -2.859

0.0573 -2.859

0.765 0.97

0.918 0.918

0.615 -0.858

0.562 0.945

0.803 1.052

0.604 -0.825

0.567 0.86

0.794 0.616

0.785 0.56

0.804

0.809

0.846

0.948

1.622

0.393

81.08

0.503

0.758

0.758 0.618

0.177 0.547

0.11

0.805

0.798

0.805

0.000001 0.912

2.22 0.813

0.614 0.802

0.448 1.096

0.563 1.302

0.715 1.708

0.858

37.2

24.23 1.096

0.942

0.969

Iron, Total

General Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

UCL Statistics

Lognormal Distribution Test with Detected Values Only

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)

Theta Star

nu star

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

5% A-D Critical Value

A-D Test Statistic

Kaplan-Meier (KM) Method

K-S Test Statistic

5% K-S Critical Value SD

SE of Mean

Mean

Data appear Gamma Distributed at 5% Significance Level

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

   95% KM (t) UCL

Assuming Gamma Distribution

Minimum    95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Maximum

95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Median

Theta star

Nu star

AppChi2    95% KM (Chebyshev) UCL

Potential UCLs to Use

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 14

12 11

8 44.00%

0.0013 -6.645391

0.0948 -2.355986

0.0134714 -4.994514

0.0243381 1.0240872

0.0008 -7.130899

0.0032 -5.744604

12

13

48.00%

0.4761236 0.8592654

0.874 0.874

0.0078886 -5.98277

0.0190323 1.3939137

N/A

-6.07778

1.4594276

0.0077999

0.0190657

0.0143237

0.0147331

0.0187237

0.7201454

0.0187065

20.16407

1.7267629

0.7661026

0.7661026 0.008116

0.2365475 0.0185613

0.0038524

0.014707

0.0144526

0.0139783

0.000001 0.0429281

0.0948 0.016848

0.0075444 0.015404

0.0034 0.0249082

0.0191684 0.0321742

0.1907896 0.0464468

0.0395432

9.5394821

3.6560305 0.0321742

0.0196853

0.021101

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

UCL Statistics

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Maximum Detected Maximum Detected

Lead, Total

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

General Statistics

Number of Missing Values Percent Non-Detects

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Sphagnum Bog.xls: SW-Sphagnum Bog

Page 10 of 35



25 24

8

0.0189 -3.968593

0.488 -0.71744

0.094592 -2.648957

0.0629 0.7249821

0.0949656

0.0189931

1.00395

3.2000172

0.6439422 0.9558156

0.918 0.918

0.127087 0.1268385

0.1528048

0.1388214 0.1796329

0.1291129 0.2323315

1.6713608

0.0565958

0.094592

0.0731677

83.568038

63.499352

0.0395 0.1258329

62.306745 0.127087

0.125483

0.8642308 0.1548678

0.7578008 0.2565614

0.1644206 0.126864

0.1769816 0.137524

0.1773811

0.213204

0.2835712

0.1244874

0.1268702

0.1244874

Manganese, Total

General Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Assuming Lognormal Distribution

Coefficient of Variation

Relevant UCL Statistics

Skewness

Normal Distribution Test

   95% UCLs (Adjusted for Skewness)

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

k star (bias corrected)

   95% Modified-t UCL (Johnson-1978)

Gamma Distribution Test Data Distribution

Data Follow Appr. Gamma Distribution at 5% Significance Level

MLE of Standard Deviation

Theta Star

MLE of Mean

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

   95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

99% Chebyshev(Mean, Sd) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution

   95% Adjusted Gamma UCL

   95% Approximate Gamma UCL

Use 95% Approximate Gamma UCLPotential UCL to Use

Number of Missing Values

Raw Statistics Log-transformed Statistics

Number of Valid Observations Number of Distinct Observations

Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Assuming Normal Distribution
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25 12

12 13

8 52.00%

0.000025 -10.59663

0.0021 -6.165818

0.0003953 -8.966203

0.0006433 1.5246201

0.000022 -10.72447

0.00014 -8.873868

20

5

80.00%

0.6486902 0.8674122

0.859 0.859

0.0002015 -9.971796

0.0004753 1.4887556

0.0003642 0.0003715

N/A

-10.85537

2.2463384

0.0001924

0.0004788

0.0003562

0.0003645

0.0004176

0.0017917

0.4705624

0.00084

11.293498

1.0678065

0.7808134

0.7808134 0.0002036

0.2578543 0.0004648

9.71E-05

0.0003697

0.0003633

0.000362

0.000001 0.0005601

0.0021 0.0003812

0.0001902 0.0003714

0.000001 0.0006268

0.0004797 0.00081

0.2415017 0.0011697

0.0007877

12.075085

5.2765099 0.0003697

0.0004354

0.000462

Mercury, Total

General Statistics

Number of Detected Data

Maximum Detected Maximum Detected

Number of Valid Data

Number of Distinct Detected Data Number of Non-Detect Data

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Mean of Detected Mean of Detected

Maximum Non-Detect Maximum Non-Detect

Number treated as Non-Detect

Number treated as Detected

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Single DL Non-Detect PercentageObservations < Largest ND are treated as NDs

UCL Statistics

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% H-UCL

Gamma Distribution Test with Detected Values Only

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level

SD

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Minimum

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Assuming Normal Distribution Assuming Lognormal Distribution

Mean Mean

DL/2 Substitution Method DL/2 Substitution Method

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Adjusted Gamma UCL

   95% Gamma Approximate UCL
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25 16

15 9

8 36.00%

0.0022 -6.119298

0.16 -1.832581

0.0224813 -4.517386

0.0384216 1.1569277

0.000079 -9.446063

0.0011 -6.812445

9

16

36.00%

0.5171735 0.9478151

0.887 0.887

0.0144818 -6.000823

0.0322669 2.2931067

0.0255228 0.2763944

0.0028014 -5.523273

0.0424822 1.6462897

0.0173378 0.0146284

0.0186105 0.0321999

0.0256465

0.026683

0.0324031

0.0488144

0.7071999

0.0317891

22.630396

0.8123632

0.771418

0.771418 0.01518

0.2226505 0.031313

0.006468

0.0262459

0.0258189

0.0260849

0.000001 0.0510251

0.16 0.027324

0.0143884 0.027176

0.0034 0.0433733

0.0323098 0.0555725

0.2050265 0.0795356

0.0701781

10.251323

4.0994477 0.0555725

0.0359804

0.0384424

Number of Valid Data Number of Detected Data

Molybdenum, Total

General Statistics

SD of Detected SD of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

DL/2 Substitution Method DL/2 Substitution Method

Mean

SD

   95% DL/2 (t) UCL

Mean

SD

   95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method

Mean

SD

Log ROS Method

Mean in Log Scale

SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Theta Star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

Minimum    95% KM (bootstrap t) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Maximum

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Single DL Non-Detect Percentage

UCL Statistics

Observations < Largest ND are treated as NDs

Number treated as Non-Detect

Number treated as Detected

nu star

Nonparametric Statistics

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level SE of Mean

K-S Test Statistic Mean

SD

   95% KM (BCA) UCL

Potential UCLs to Use

   95% Adjusted Gamma UCL
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25 5

3 20

8 80.00%

0.00013 -8.947976

0.0004 -7.824046

0.000222 -8.543033

0.0001291 0.5600758

0.000013 -11.25056

0.00071 -7.250246

25

0

100.00%

0.7611748 0.741126

0.762 0.762

9.568E-05 -9.954019

0.0001184 1.2059263

0.0001362 0.0001944

N/A

-10.3123

0.9528154

6.19E-05

9.733E-05

9.52E-05

9.772E-05

0.0001074

8.4E-05

1.7330624

0.0001281

17.330624

0.7803529

0.6812409

0.6812409 0.0001509

0.3584507 6.721E-05

1.602E-05

0.0001783

0.0001773

0.0001761

0.000001     N/A    

0.0004 0.0001935

0.0000452 0.0002026

0.000001 0.0002207

0.0001045 0.000251

0.2524646 0.0003103

0.000179

12.623232

5.6402792 0.0001783

0.0001012 0.0002026

0.0001072

Raw Statistics Log-transformed Statistics

Mean of Detected Mean of Detected

SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

SD of Detected

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Number treated as Non-Detect

Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge properly

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Theta Star

   95% BCA Bootstrap UCL

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

SE of Mean

Minimum    95% KM (bootstrap t) UCL

Maximum

   95% KM (t) UCL

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Potential UCLs to UseNu star

SD 97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

AppChi2    95% KM (t) UCL

   95% Adjusted Gamma UCL

Thallium, Total

General Statistics

Number of Valid Data Number of Detected Data

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

nu star

Nonparametric Statistics

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Theta star

k star 99% KM (Chebyshev) UCL
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25 20

19 5

8 20.00%

0.0054 -5.221356

0.0857 -2.456902

0.014315 -4.528877

0.0175067 0.6314911

0.0019 -6.265901

0.007 -4.961845

9

16

36.00%

0.4589885 0.8172906

0.905 0.905

0.011854 -4.882568

0.0163712 0.9349864

0.0174558 0.0185953

0.0071206 -4.782489

0.0207186 0.7665558

0.01421 0.0120655

0.0148372 0.0162408

0.0176227

0.0179429

0.0216472

0.0158939

1.6655627

0.0085947

66.622509

2.0148536

0.7532663

0.7532663 0.0125385

0.1963221 0.0156702

0.0032155

0.0180398

0.0178275

0.0180111

0.000001 0.0311581

0.0857 0.0185505

0.0114522 0.0180365

0.0085 0.0265545

0.0166367 0.0326192

0.3353048 0.0445322

0.0341546

16.765239

8.5047325 0.0185505

0.0225755

0.0236904

Titanium, Total

General Statistics

Number of Distinct Detected Data

Number of Missing Values

Number of Valid Data Number of Detected Data

Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics

Minimum Detected

Maximum Detected

Raw Statistics

Minimum Detected

Maximum Detected

Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Mean of Detected

Maximum Non-Detect Maximum Non-Detect

Number treated as Non-Detect

Number treated as Detected

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Single DL Non-Detect PercentageObservations < Largest ND are treated as NDs

UCL Statistics

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)

Theta Star

nu star

Data do not follow a Discernable Distribution (0.05)

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

Nonparametric Statistics

K-S Test Statistic Mean

5% K-S Critical Value

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

DL/2 Substitution Method

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution

Mean    95% KM (Percentile Bootstrap) UCL

SD

Nu star

AppChi2    95% KM (BCA) UCL

Theta star

Potential UCLs to Use
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25 9

9 16

8 64.00%

0.00011 -9.11503

0.0092 -4.688552

0.0036678 -6.063832

0.0027547 1.3172389

0.00013 -8.947976

0.0022 -6.119298

18

7

72.00%

0.9451343 0.827271

0.829 0.829

0.0015056 -7.585066

0.0023056 1.5099591

0.0022945 0.0042718

N/A

-7.750751

1.5210031

0.0014323

0.0023366

0.0022319

0.0022418

0.0024382

0.0037265

0.8990003

0.0040798

16.182005

0.3557837

0.7391448

0.7391448 0.0013971

0.2855136 0.0023094

0.0004902

0.0022357

0.0022034

0.0021383

0.000001 0.0023715

0.0092 0.003796

0.001321 0.003236

0.000001 0.0035337

0.0023992 0.0044582

0.177525 0.0062742

0.0074414

8.8762519

3.2523813 0.0022357

0.0036053 0.003236

0.003878

Number of Valid Data

Tungsten, Total

General Statistics

Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Number treated as Detected

Single DL Non-Detect Percentage

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

UCL Statistics

Warning:  There are only 9 Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Log Scale

SD in Log Scale

MLE yields a negative mean

Data appear Normal at 5% Significance Levelk star (bias corrected)

Mean in Original Scale

SD in Original Scale

A-D Test Statistic

Theta Star

nu star

Nonparametric Statistics

Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

5% A-D Critical Value

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

Mean

Median

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL

   95% KM (z) UCL

   95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL
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25 22

8

0.00067 -7.308233

0.078 -2.551046

0.0112364 -5.240581

0.0042 1.1887569

0.0173403

0.0034681

1.5432257

2.8219076

0.6047402 0.9583455

0.918 0.918

0.0171698 0.0208998

0.0227717

0.0190323 0.0281829

0.0174961 0.0388122

0.7222917

0.0155566

0.0112364

0.0132212

36.114587

23.360962

0.0395 0.0169409

22.661279 0.0171698

0.0167396

1.3368742 0.0226153

0.7817775 0.0211447

0.1991342 0.0171892

0.1810199 0.0198068

0.0263533

0.0328944

0.0457432

0.0173708

0.0179071

0.0208998

Uranium, Total

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum of Log Data

Std. Error of Mean

Minimum

Maximum Maximum of Log Data

Skewness

Coefficient of Variation

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

MLE of Mean

nu star

MLE of Standard Deviation

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling 5% Critical Value

Kolmogorov-Smirnov Test Statistic

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL

   95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Use 95% H-UCLPotential UCL to Use

Mean Mean of log Data

Median SD of log Data

SD

   95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
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25 5

5 20

8 80.00%

0.0007 -7.26443

0.0037 -5.599422

0.00218 -6.332866

0.0014132 0.7482032

0.00018 -8.622554

0.0018 -6.319969

22

3

88.00%

0.8601132 0.894983

0.762 0.762

0.000687 -7.827369

0.0009712 0.9373581

0.0010193 0.0009822

N/A

-8.709626

1.5391776

0.0005443

0.0010203

0.0008934

0.0009031

0.0010199

0.0014993

1.1734691

0.0018577

11.734691

0.3842134

0.6833574

0.6833574 0.0009979

0.3598396 0.0008182

0.000183

0.001311

0.001299

0.0012747

0.000001 0.0012637

0.0037 0.003612

0.0004368 0.002176

0.000001 0.0017957

0.0010603 0.002141

0.1721472 0.0028191

0.0025374

8.607359

3.0915839 0.001311

0.0012161 0.002176

0.0013101

Number of Detected Data

Zirconium, Total

General Statistics

Number of Valid Data

Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-DetectsNumber of Missing Values

Raw Statistics Log-transformed Statistics

SD of Detected SD of Detected

Minimum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

K-S Test Statistic Mean

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

5% K-S Critical Value SD

SE of Mean

   95% KM (t) UCL

Data appear Gamma Distributed at 5% Significance Level

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Assuming Gamma Distribution

Maximum    95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Mean

   95% KM (Percentile Bootstrap) UCL

97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

SD

Nu star

   95% KM (t) UCL

Potential UCLs to Use

AppChi2

   95% Gamma Approximate UCL

Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Number treated as Detected

Observations < Largest ND are treated as NDs

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Single DL Non-Detect Percentage

For all methods (except KM, DL/2, and ROS Methods),

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Mean in Original Scale

   95% H-UCL

Kaplan-Meier (KM) Method

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value

   95% Adjusted Gamma UCL
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26 26

0.0431 -3.144

2.51 0.92

0.191 -2.34

0.0735 0.838

0.477

0.0936

2.497

4.953

0.295 0.737

0.92 0.92

0.351 0.202

0.241

0.442 0.287

0.366 0.377

0.785

0.244

0.191

0.216

40.81

27.17

0.0398 0.345

26.43 0.351

0.338

4.212 1.331

0.78 0.901

0.338 0.377

0.177 0.471

0.599

0.776

1.123

0.287

0.295

0.599

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Raw Statistics Log-transformed Statistics

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% H-UCL

   95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Student's-t UCL

   95% UCLs (Adjusted for Skewness)

Data Distribution

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Assuming Gamma Distribution

   95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Aluminum, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Sphagnum Bog.xls: SW-Sphagnum Bog

Page 19 of 35



25 5

5 20

8 80.00%

0.0011 -6.812445

0.0169 -4.080442

0.00482 -5.904956

0.0067703 1.0619634

0.001 -6.907755

0.0044 -5.426151

24

1

96.00%

0.6208966 0.8030017

0.762 0.762

0.001714 -6.850473

0.0032138 0.7806354

0.0028137 0.0020498

N/A

-8.069382

1.3572643

0.0011408

0.0033429

0.0022846

0.0023943

0.0033388

0.0017966

0.5378796

0.0089611

5.3787961

0.8193603

0.6912275

0.6912275 0.0018938

0.3643477 0.0030852

0.000692

0.0030776

0.0030319

0.0028081

0.000001 0.0071826

0.0169 0.00514

0.0009648 0.0034745

0.000001 0.0049099

0.0033926 0.006215

0.1550422 0.0087786

0.0062228

7.7521093

2.5923196 0.00514

0.0028852

0.0031254

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

AppChi2    95% KM (BCA) UCL

Nu star Potential UCLs to Use

Theta star

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Maximum    95% KM (BCA) UCL

Minimum    95% KM (bootstrap t) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

K-S Test Statistic Mean

5% K-S Critical Value SD

5% A-D Critical Value Kaplan-Meier (KM) Method

A-D Test Statistic Nonparametric Statistics

nu star

Theta Star

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% t UCL

Mean in Original Scale

SD in Original Scale

SD in Log Scale

MLE method failed to converge properly Mean in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD SD

Mean Mean

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Non-Detect Maximum Non-Detect

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Minimum Detected Minimum Detected

Raw Statistics Log-transformed Statistics

Number of Missing Values Percent Non-Detects

Number of Distinct Detected Data Number of Non-Detect Data

Arsenic, Dissolved

General Statistics

Number of Valid Data Number of Detected Data
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25 22

8

0.0018 -6.319969

0.0887 -2.422495

0.011076 -5.264414

0.004 1.0365166

0.0202536

0.0040507

1.8285992

3.0807681

0.4921654 0.7983284

0.918 0.918

0.0180063 0.0151544

0.0174469

0.0204057 0.0212842

0.0184223 0.0288218

0.7146609

0.0154983

0.011076

0.0131019

35.733044

23.053909

0.0395 0.0177388

22.359223 0.0180063

0.0176535

3.3623527 0.0300694

0.7821379 0.0352361

0.3083125 0.018076

0.1810799 0.020972

0.0287326

0.0363727

0.0513801

0.0171676

0.0177009

0.0287326

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Student's-t UCL    95% H-UCL

Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Std. Error of Mean

Coefficient of Variation

Skewness

SD

Median SD of log Data

Mean Mean of log Data

Maximum Maximum of Log Data

Minimum Minimum of Log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations Number of Distinct Observations

Barium, Dissolved

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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25 20

19 5

8 20.00%

0.00002 -10.81978

0.0255 -3.669077

0.0025996 -7.323419

0.0056373 1.8705743

0.00002 -10.81978

0.00002 -10.81978

0.4595968 0.9700436

0.905 0.905

0.0020817 -8.161321

0.005126 2.3865052

0.0038357 0.0465498

0.0012407 -8.189257

0.0058048 2.4545293

0.003227 0.002082

0.0031773 0.0051259

0.0038359

0.0039135

0.0054421

0.0602441

0.4312084

0.0060286

17.248337

0.5123703

0.8092602

0.8092602 0.0020837

0.2057429 0.0050216

0.0010304

0.0038466

0.0037786

0.003835

0.000001 0.0081316

0.0255 0.0042838

0.0020799 0.0039002

0.00048 0.0065752

0.0051268 0.0085187

0.2768895 0.0123362

0.0075116

13.844474

6.4649981 0.0065752

0.004454

0.004703

Beryllium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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26 5

5 21

80.77%

0.000033 -10.32

0.0179 -4.023

0.00367 -8.363

0.00796 2.554

0.00001 -11.51

0.000066 -9.626

23

3

88.46%

0.562 0.809

0.762 0.762

0.0007173 -10.69

0.00351 1.601

0.00189 0.0002405

N/A

-16.38

4.943

0.0007058

0.00351

0.00188

0.00208

0.0028

128.1

0.236

0.0155

2.36

0.853

0.755

0.755 0.0007323

0.384 0.00343

0.0007529

0.00202

0.00197

0.00189

0.000001 0.174

0.0179 0.0179

0.0007064 0.00211

0.000001 0.00401

0.00351 0.00543

0.15 0.00822

0.00471

7.807

2.624 0.00822

0.0021

0.00227

Cadmium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 21

21 4

8 16.00%

0.000045 -10.00885

0.0183 -4.000854

0.001167 -8.377878

0.0039422 1.4261509

0.000022 -10.72447

0.000029 -10.44821

4

21

16.00%

0.2877385 0.8817032

0.908 0.908

0.0009823 -8.844592

0.0036246 1.6993529

0.0022225 0.0020565

0.0005084 -8.878581

0.0039434 1.7509879

0.0018577 0.0009819

0.0017891 0.0036247

0.0022222

0.0024287

0.0032269

0.0023208

0.3783327

0.0030846

15.889975

2.8602852

0.8246445

0.8246445 0.0009875

0.2027704 0.0035499

0.0007275

0.0022322

0.0021841

0.0022269

0.000001 0.0162244

0.0183 0.0024309

0.0009804 0.0024116

0.00016 0.0041587

0.0036251 0.0055308

0.2885291 0.0082262

0.0033981

14.426456

6.8643409 0.0055308

0.0020605

0.0021727

Cobalt, Dissolved

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

General Statistics

Minimum Detected Minimum Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-DetectMaximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

DL/2 Substitution Method DL/2 Substitution Method

Assuming Normal Distribution Assuming Lognormal Distribution

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Maximum Likelihood Estimate(MLE) Method

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

Gamma Distribution Test with Detected Values Only

nu star

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

Nonparametric Statistics

K-S Test Statistic Mean

SD

SE of Mean

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

   95% KM (t) UCL

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Assuming Gamma Distribution

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star

AppChi2  97.5% KM (Chebyshev) UCL

Potential UCLs to Use

   95% Gamma Approximate UCL

Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   95% Adjusted Gamma UCL
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25 25

8

0.0115 -4.465408

0.199 -1.61445

0.059208 -3.104661

0.0436 0.7557509

0.0485856

0.0097171

0.8205923

1.5647131

0.796015 0.9564477

0.918 0.918

0.0758329 0.0838299

0.1009144

0.0784405 0.11913

0.0763397 0.1549109

1.7417743

0.0339929

0.059208

0.0448626

87.088716

66.575538

0.0395 0.0751912

65.352893 0.0758329

0.0749622

0.8121187 0.0810313

0.7569942 0.0783366

0.1708759 0.075336

0.1768279 0.077024

0.101564

0.1198914

0.1558922

0.0774511

0.0789001

0.0774511

Manganese, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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25 3

3 22

8 88.00%

0.000043 -10.05431

0.0015 -6.50229

0.0005353 -8.742992

0.0008355 1.9498788

0.000022 -10.72447

0.00011 -9.11503

24

1

96.00%

0.7602786 0.8295972

0.767 0.767

8.276E-05 -10.6468

0.0002957 1.0223624

0.0001839 6.789E-05

N/A

-16.03707

3.8112434

6.462E-05

0.0002994

0.0001671

0.0001823

0.0002486

0.0372829

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.0001022

    N/A    0.0002854

6.99E-05

0.0002218

0.0002172

0.00019

    N/A    0.0032922

    N/A        N/A    

    N/A    0.0015

    N/A    0.0004069

    N/A    0.0005388

    N/A    0.0007977

    N/A    

    N/A    

    N/A    0.0005388

    N/A    

    N/A

Mercury, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 15

15 10

8 40.00%

0.001 -6.907755

0.135 -2.002481

0.0193 -4.742845

0.0334564 1.2599013

0.00005 -9.903488

0.002 -6.214608

12

13

48.00%

0.5296228 0.9849343

0.881 0.881

0.0116519 -6.613933

0.0272832 2.642226

0.0209876 0.6672462

N/A

-5.98786

1.8457402

0.0117453

0.027242

0.0210669

0.0219746

0.0264209

0.0561766

0.6464272

0.0298564

19.392815

0.6099875

0.7749902

0.7749902 0.0119822

0.2301972 0.0265923

0.0055051

0.0214008

0.0210373

0.0210746

0.000001 0.0399828

0.135 0.023416

0.0115804 0.02198

0.0025 0.0359785

0.027314 0.0463618

0.1935241 0.0667577

0.0598396

9.6762032

3.7404131 0.023416

0.0299577

0.032091

Molybdenum, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 10

9 15

8 60.00%

0.000014 -11.17645

0.0093 -4.677741

0.0010125 -9.264798

0.0029133 1.9053975

0.00001 -11.51293

0.00042 -7.775256

24

1

96.00%

0.3906507 0.8444935

0.842 0.842

0.0004294 -10.11127

0.0018495 1.60406

0.0010622 0.0004407

N/A

-11.21045

2.1475619

0.0004084

0.0018537

0.0010427

0.0011459

0.0015335

0.0008622

0.2712517

0.0037327

5.4250332

1.698716

0.8167398

0.8167398 0.0004175

0.2883227 0.0018144

0.0003825

0.001072

0.0010467

0.0010508

0.000001 0.0200643

0.0093 0.0011638

0.0004056 0.0011487

0.000001 0.0020849

0.0018544 0.0028063

0.1840928 0.0042235

0.0022032

9.2046395

3.4510317 0.0028063

0.0010818

0.0011616

Thallium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 23

16 2

8 8.00%

0.001 -6.907755

0.0635 -2.756715

0.0068565 -5.544923

0.012812 0.8654171

0.0034 -5.68398

0.007 -4.961845

19

6

76.00%

0.4011516 0.8327311

0.914 0.914

0.006516 -5.582614

0.0123258 0.8452315

0.0107336 0.0080071

N/A

-5.573902

0.8348703

0.0065261

0.0123199

0.0107417

0.0111788

0.0138207

0.007952

0.9190842

0.0074602

42.277872

2.7123785

0.7688655

0.7688655 0.0065131

0.1866259 0.0120763

0.0024698

0.0107387

0.0105756

0.0107311

0.001 0.0247125

0.0635 0.0110186

0.0065345 0.0110806

0.0029 0.0172788

0.0123188 0.0219371

0.9567018 0.0310875

0.0068303

47.835091

32.961057 0.0172788

0.0094833

0.0097319

Titanium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 8

8 17

8 68.00%

0.0016 -6.437752

0.0074 -4.906275

0.00365 -5.730888

0.0019413 0.5166578

0.00013 -8.947976

0.0013 -6.645391

17

8

68.00%

0.9080355 0.9715749

0.818 0.818

0.0013204 -7.688969

0.0019435 1.4969368

0.0019854 0.0037212

N/A

-6.960735

0.9253614

0.0015389

0.0018151

0.00216

0.0021816

0.0023257

0.0022906

2.8346695

0.0012876

45.354713

0.230835

0.7187711

0.7187711 0.002256

0.2952938 0.0014034

0.0003001

0.0027694

0.0027496

0.0026802

0.000001 0.0030362

0.0074 0.00348

0.0011687 0.00326

0.000001 0.003564

0.0020291 0.0041299

0.17515 0.0052417

0.0066725

8.7574999

3.1811557 0.0027694

0.0032173 0.00326

0.003463

Tungsten, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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25 20

8

0.00035 -7.957577

0.147 -1.917323

0.0103748 -5.757481

0.0024 1.2824144

0.0291398

0.005828

2.8087085

4.6605193

0.3385057 0.9205919

0.918 0.918

0.0203457 0.0152614

0.0158845

0.0257654 0.0198141

0.0212511 0.027533

0.4926043

0.0210611

0.0103748

0.0147819

24.630215

14.328908

0.0395 0.0199609

13.793277 0.0203457

0.0197236

2.6272917 0.0738825

0.8041541 0.0529929

0.2492428 0.020808

0.1840963 0.0291808

0.0357783

0.0467704

0.0683622

0.0178334

0.0185259

0.0152614

Uranium, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% H-UCL
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25 7

5 18

8 72.00%

0.0011 -6.812445

0.0271 -3.608222

0.0051286 -6.150872

0.0097006 1.1625726

0.001 -6.907755

0.0042 -5.472671

24

1

96.00%

0.4927247 0.6511222

0.803 0.803

0.002034 -6.960765

0.0052593 0.9124625

0.0038336 0.0022427

N/A

-8.27627

1.726693

0.0015537

0.0053584

0.0033872

0.003664

0.0049448

0.0039384

0.4893987

0.0104793

6.8515815

1.5091597

0.7398495

0.7398495 0.0022459

0.3237632 0.0050827

0.0010984

0.0041251

0.0040526

0.0040216

0.000001 0.0260066

0.0271 0.0043636

0.0014367 0.0042769

0.000001 0.0070336

0.0053895 0.0091053

0.1586634 0.0131747

0.0090551

7.9331692

2.6963778 0.0043636

0.0042271

0.0045733

Vanadium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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25 6

6 19

8 76.00%

0.00052 -7.561682

0.0091 -4.699481

0.0031617 -6.228605

0.0031883 1.1289863

0.00032 -8.04719

0.0015 -6.50229

21

4

84.00%

0.8253473 0.9120174

0.788 0.788

0.0009636 -7.78225

0.0019282 1.0611927

0.0016234 0.001279

N/A

-9.553368

2.3996163

0.0008036

0.0019878

0.0014838

0.0015601

0.001881

0.0122182

0.7104354

0.0044503

8.5252244

0.3238363

0.7121958

0.7121958 0.0011541

0.3394992 0.0018182

0.0003983

0.0018356

0.0018093

0.0017704

0.000001 0.0024035

0.0091 0.003636

0.0007596 0.002888

0.000001 0.0028905

0.002004 0.0036418

0.1661016 0.0051176

0.0045729

8.3050783

2.9129323 0.0018356

0.0021656 0.002888

0.0023373

Zirconium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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18 14

14 4

10 22.22%

0.0573 -2.859455

1.01 0.0099503

0.3367643 -1.476188

0.3172467 0.9189409

0.146 -1.924149

0.17 -1.771957

9

9

50.00%

0.7771822 0.9420669

0.874 0.874

0.2799278 -1.70708

0.2982303 0.9188205

0.4022109 0.4853329

0.140472 -1.683298

0.4401874 0.9020402

0.3209617 0.2823012

0.3635233 0.2966968

0.4039556

0.3915037

0.4294123

0.4820165

1.1736258

0.2869435

32.861521

0.5565354

0.7518957

0.7518957 0.2822256

0.2330511 0.2885362

0.0706934

0.4052042

0.3985058

0.4042732

0.000001 0.4467633

1.01 0.4052861

0.2742576 0.4039259

0.1645957 0.5903708

0.3032073 0.7237055

0.5185201 0.9856157

0.5289238

18.666725

9.8744168 0.4052861

0.5184602

0.5526168

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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18 5

5 13

10 72.22%

0.0155 -4.166915

0.0591 -2.828524

0.0292 -3.649284

0.0173757 0.5120086

0.0422 -3.165335

0.06 -2.813411

18

0

100.00%

0.7934565 0.9099817

0.762 0.762

0.0283806 -3.596711

0.0086425 0.2611849

0.0319242 0.0318431

N/A

-3.779979

0.3454301

0.0243067

0.0102751

0.0285198

0.028681

0.0300123

0.0283754

1.9259567

0.0151613

19.259567

0.4364667

0.6809848

0.6809848 0.0240609

0.3583826 0.0101478

0.0035474

0.0302321

0.029896

0.0305087

0.0051854 0.0314957

0.0591 0.0304

0.0262617 0.0301519

0.0257645 0.0395239

0.0122697 0.0462148

3.71752 0.0593576

0.0070643

133.83072

108.10435 0.0302321

0.0325114 0.0301519

0.0331925

C9-C18 Aliphatics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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AOI-6 
Current 1 – Sphagnum Bog 

Sediment 
 



8 8

4

0.0125 -4.382027

0.308 -1.177655

0.1338375 -2.34035

0.1173 1.0088859

0.0963231

0.0340554

0.7197019

0.7191567

0.9636013 0.9211428

0.818 0.818

0.1983581 0.5965118

0.3812853

0.1991058 0.4825111

0.1998012 0.6813496

1.1245289

0.1190165

0.1338375

0.1262096

17.992462

9.3854191

0.01946 0.1898536

7.8637284 0.1983581

0.1853492

0.1575984 0.2113387

0.7269434 0.2277178

0.1227961 0.18995

0.2984222 0.192475

0.2822814

0.3465131

0.472684

0.2565752

0.3062245

0.1983581

Aroclor-1254

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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8 3

3 5

4 62.50%

0.0037 -5.599422

0.0724 -2.625549

0.0360667 -3.887957

0.0345213 1.5369517

0.0101 -4.59522

0.245 -1.406497

8

0

100.00%

0.9900787 0.9359577

0.767 0.767

0.0490625 -3.702912

0.046465 1.4574161

0.0801864 0.9106031

N/A

-4.588997

1.0815875

0.0181367

0.023816

0.0340895

0.0325108

0.0380932

0.0804394

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.02312

    N/A    0.0269836

0.0147795

0.051121

0.0474301

0.0519482

    N/A    0.0471934

    N/A    0.0724

    N/A    0.0724

    N/A    0.0875424

    N/A    0.115418

    N/A    0.1701743

    N/A    

    N/A    

    N/A    0.051121

    N/A    0.0724

    N/A

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Sphagnum Bog_Current 1.xls: SD-Sphagnum Bog-Current 1

Page 2 of 17



8 8

4

1500 7.3132204

11600 9.3587604

4531.25 8.1747661

2710 0.7269845

3567.7541

1261.3916

0.7873664

1.3245774

0.820168 0.9128484

0.818 0.818

6921.0555 9958.5205

9517.0557

7237.2483 11710.154

7019.5089 16018.069

1.4592681

3105.1525

4531.25

3751.0295

23.34829

13.354127

0.01946 6606.0545

11.488351 6921.0555

6500.6213

0.5150526 9136.3346

0.7234663 7386.9583

0.2854408 6543.75

0.2972263 7013.75

10029.528

12408.638

17081.938

7922.415

9209.0619

6921.0555

Aluminum
General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution

Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL
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8 5

5 3

4 37.50%

0.87 -0.139262

5.8 1.7578579

2.154 0.508571

2.0523353 0.7292278

0.46 -0.776529

0.86 -0.150823

3

5

37.50%

0.6656401 0.8125449

0.762 0.762

1.466875 -0.119779

1.8191029 1.041139

2.6853732 6.1136645

1.0353853 -0.189774

2.194801 1.1103131

2.5055391 1.4431078

2.652702 1.835622

2.6726711

2.5681078

3.02125

7.2465345

0.966793

2.2279848

9.6679296

0.748452

0.6842978

0.6842978 1.6725

0.3603822 1.5787475

0.6240548

2.8548208

2.6989787

2.7466145

0.000001 7.1830399

5.8 3.025

1.3462504 2.7975

1.035 4.3926916

1.9104143 5.5697207

0.1765055 7.8817664

7.6272447

2.8240874

0.3222703 3.025

11.797331

20.547463

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data

Arsenic

General Statistics

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Sphagnum Bog_Current 1.xls: SD-Sphagnum Bog-Current 1

Page 4 of 17



8 7

4

1.9 0.6418539

20.2 3.0056826

6.825 1.6521199

5.65 0.7724285

5.8753115

2.0772363

0.8608515

2.0116964

0.7748315 0.9455219

0.818 0.818

10.760487 16.351946

14.877705

11.820392 18.404823

11.006724 25.333162

1.3415425

5.0874275

6.825

5.8925116

21.464679

11.937822

0.01946 10.24175

10.188304 10.760487

10.077661

0.3450164 15.382242

0.7239372 26.733827

0.1997034 10.275

0.2974448 11.875

15.879463

19.797337

27.49324

12.271622

14.378884

12.271622

Beryllium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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8 8

4

4.4 1.4816045

16.9 2.8273136

9.8125 2.1944935

8.9 0.4581516

4.3570755

1.5404588

0.4440332

0.5820539

0.9430897 0.9725384

0.818 0.818

12.73102 14.806844

16.830258

12.685055 19.859402

12.783855 25.809568

3.6890761

2.6598801

9.8125

5.1088231

59.025217

42.360726

0.01946 12.346329

38.816178 12.73102

12.168368

0.1892318 13.312816

0.7184393 14.22394

0.1409163 12.0625

0.2950923 12.425

16.527204

19.432662

25.139872

13.672687

14.921225

12.73102

Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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4

0.38 -0.967584

3.2 1.1631508

1.31875 -0.001865

0.98 0.7982341

1.0645782

0.3763852

0.8072631

1.1409988

0.8313344 0.9324888

0.818 0.818

2.0318414 3.3406216

2.9479133

2.1000869 3.6573321

2.0571473 5.050848

1.2990613

1.0151561

1.31875

1.1570381

20.784981

11.431848

0.01946 1.9378486

9.7254683 2.0318414

1.8903436

0.3560219 2.911353

0.724458 6.3269369

0.1631335 1.93625

0.2976179 2.04625

2.9593752

3.6692751

5.0637358

2.3977046

2.8183933

2.0318414

Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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8 8

4

34.3 3.5351454

109 4.6913479

59.7125 4.0215151

58.8 0.389902

24.428873

8.6369108

0.4091082

1.144497

0.9015135 0.951878

0.818 0.818

76.075806 82.997967

95.636867

77.653248 111.23299

76.658281 141.86854

4.7788776

12.495089

59.7125

27.315069

76.462041

57.320146

0.01946 73.918954

53.147555 76.075806

72.921707

0.2589621 81.856289

0.7170094 101.58395

0.1417734 73.725

0.2947575 77.0625

97.359921

113.64999

145.64868

79.653315

85.90686

76.075806

Copper

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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4

466 6.1441856

8070 8.9959088

2592.375 7.3757296

1290 1.0307166

2839.9537

1004.0753

1.0955027

1.4652248

0.7559457 0.9251462

0.818 0.818

4494.6745 10627.704

6521.4158

4799.7157 8267.0464

4581.3656 11696

0.8147809

3181.6834

2592.375

2871.9534

13.036495

5.9172406

0.01946 4243.9318

4.760092 4494.6745

4155.8882

0.5193547 10369.67

0.7330883 14339.38

0.2452241 4172.875

0.300588 4558.625

6969.0376

8862.823

12582.798

5711.3588

7099.7543

5711.3588

Iron

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Sphagnum Bog_Current 1.xls: SD-Sphagnum Bog-Current 1

Page 9 of 17



8 8

4

0.079 -2.538307

0.53 -0.634878

0.316125 -1.272015

0.3 0.5872265

0.1390071

0.0491464

0.439722

-0.194562

0.9827435 0.864568

0.818 0.818

0.4092368 0.5812718

0.6230965

0.3933514 0.7520353

0.4086733 1.0053105

2.7786952

0.1137674

0.316125

0.1896437

44.459124

30.165968

0.01946 0.3969637

27.220975 0.4092368

0.3925426

0.3528749 0.4131803

0.7187263 0.4051738

0.2164647 0.39125

0.2953019 0.38875

0.5303494

0.6230444

0.8051259

0.4659105

0.5163166

0.4092368

Mercury

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL
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4

11.4 2.4336134

67.2 4.2076732

29.1625 3.225683

22.25 0.5684338

18.05681

6.3840465

0.6191791

1.5002782

0.8511531 0.9647958

0.818 0.818

41.257578 50.348605

54.583682

43.281611 65.683799

41.821958 87.48783

2.3050609

12.651509

29.1625

19.208062

36.880975

23.978919

0.01946 39.663322

21.384556 41.257578

38.862904

0.3181973 48.938406

0.7198612 55.656533

0.2322655 39.0625

0.2957619 41.95

56.989913

69.030857

92.68296

44.853625

50.295243

41.257578

Molybdenum

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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4

0.7 -0.356675

3.4 1.2237754

1.415 0.2131474

1.15 0.5235798

0.8896709

0.3145462

0.6287427

1.9172969

0.7782374 0.9134506

0.818 0.818

2.0109324 2.2797913

2.5292775

2.1602115 3.0209043

2.0464692 3.98661

2.5150066

0.5626228

1.415

0.8922507

40.240105

26.705154

0.01946 1.9323824

23.951391 2.0109324

1.903122

0.4760773 2.780997

0.718887 4.6298583

0.2475375 1.94

0.295436 2.2

2.7860749

3.3793401

4.5446948

2.1321633

2.3773045

2.1321633

Thorium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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8 8

4

83.5 4.4248466

532 6.2766435

248.5625 5.3519074

220.5 0.6221609

150.51849

53.216324

0.6055559

0.9488262

0.9244631 0.9775783

0.818 0.818

349.38501 469.36478

491.42751

355.17067 596.24614

352.36034 802.14203

2.0894497

118.96075

248.5625

171.95692

33.431195

21.210254

0.01946 336.09556

18.787167 349.38501

331.6053

0.1872101 397.08207

0.7208616 426.59029

0.1656029 337.25

0.2960965 345.375

480.52708

580.89834

778.05824

391.77944

442.30944

349.38501

Titanium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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8 7

4

0.58 -0.544727

4.1 1.410987

2.1275 0.5115986

1.85 0.7797653

1.4530731

0.5137389

0.6829956

0.443327

0.8759782 0.9091327

0.818 0.818

3.1008188 5.3244946

4.8034788

3.0585657 5.9472093

3.1142393 8.1938464

1.4626498

1.4545519

2.1275

1.7591359

23.402396

13.395099

0.01946 2.9725253

11.526051 3.1008188

2.9091401

0.3632714 3.2226222

0.7234527 3.0254667

0.1718251 2.9375

0.29722 2.9925

4.366836

5.3357985

7.2391377

3.7169264

4.3196578

3.1008188

Tungsten

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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8 8

4

4.7 1.5475625

25.2 3.226844

13.1125 2.4580666

11.8 0.5289925

6.5564445

2.3180532

0.5000148

0.7698405

0.9616538 0.989106

0.818 0.818

17.504234 21.728936

24.046571

17.599513 28.747545

17.609388 37.981698

2.8889439

4.5388559

13.1125

7.714645

46.223103

31.623758

0.01946 16.925358

28.601466 17.504234

16.702566

0.1232284 18.606437

0.7188145 21.248973

0.1151126 16.925

0.295286 17.4625

23.21666

27.588737

36.176838

19.165983

21.191237

17.504234

Uranium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL
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8 8

4

0.3 -1.203973

2.5 0.9162907

1.13875 -0.098134

0.91 0.7457579

0.7834072

0.2769763

0.6879536

0.7525463

0.9151636 0.9636377

0.818 0.818

1.6635033 2.6598931

2.4926919

1.6730783 3.0740712

1.6757856 4.2160783

1.5492793

0.7350192

1.13875

0.9148787

24.788469

14.449814

0.01946 1.5943354

12.498151 1.6635033

1.566492

0.2277765 1.8054539

0.7231062 1.6707683

0.1591989 1.5975

0.2970592 1.64

2.3460615

2.8684662

3.894629

1.9535109

2.2585636

1.6635033

Zirconium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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7 7

4

114 4.7361984

258 5.5529596

174.71429 5.1237859

159 0.3022819

53.278245

20.137284

0.304945

0.5161591

0.9345813 0.9515829

0.803 0.803

213.84466 231.18558

261.81123

212.03491 299.52804

214.49942 373.6154

7.4470737

23.460797

174.71429

64.022937

104.25903

81.69722

0.01584 207.83717

75.681267 213.84466

205.22233

0.2737345 224.60181

0.7079642 204.50144

0.1851562 207

0.3117953 206.42857

262.49067

300.47158

375.07773

222.96404

240.6876

213.84466

C11-C22 Aromatics

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Warning:  There are only 7 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Sphagnum Bog_Current 1.xls: SD-Sphagnum Bog-Current 1

Page 17 of 17



Current 2 - Open Space Area North 
Surface Soil 

  



12 5

5 7

4 58.33%

0.0344 -3.369699

0.315 -1.155183

0.12208 -2.45245

0.1161725 0.930061

0.0389 -3.246761

0.515 -0.663588

12

0

100.00%

0.8283139 0.927423

0.762 0.762

0.1158917 -2.588922

0.1047964 1.018023

0.170221 0.3116222

N/A

-2.825429

0.6686448

0.0778607

0.0805028

0.1195955

0.1184922

0.143653

0.1194884

0.7641969

0.1597494

7.641969

0.3250216

0.6860906

0.6860906 0.0833464

0.3614848 0.085085

0.0308368

0.1387258

0.1340684

0.1364964

0.0197009 0.2074654

0.315 0.16

0.0774892 0.1471406

0.0572679 0.2177609

0.0824643 0.2759222

1.208964 0.3901687

0.0640955

29.015135

17.720358 0.1387258

0.12688 0.1471406

0.1372196

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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12 5

5 7

4 58.33%

0.0397 -3.226404

0.349 -1.052683

0.13718 -2.296128

0.1254073 0.8709805

0.0389 -3.246761

0.515 -0.663588

12

0

100.00%

0.8207745 0.9471046

0.762 0.762

0.1221625 -2.524703

0.1092862 1.0129471

0.1788194 0.3281688

N/A

-2.981171

0.8866792

0.0772108

0.0929455

0.1253963

0.1246577

0.1507478

0.1553224

0.8385167

0.1635984

8.3851665

0.3112849

0.6853697

0.6853697 0.0935286

0.3610389 0.0925526

0.0334318

0.1535682

0.148519

0.1490825

0.000001 0.2073472

0.349 0.181

0.0654082 0.1672857

0.0368087 0.2392543

0.099404 0.30231

0.2364654 0.4261706

0.2766079

5.6751685

1.476179 0.1535682

0.2514617 0.1672857

0.3156629

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

   95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL
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12 6

6 6

4 50.00%

0.0645 -2.74109

0.573 -0.55687

0.1921 -1.979897

0.1949946 0.8339655

0.0389 -3.246761

0.515 -0.663588

11

1

91.67%

0.7299245 0.8948543

0.788 0.788

0.1591583 -2.242662

0.1538882 0.98677

0.2389382 0.4083428

N/A

-2.51723

0.8751289

0.1222911

0.1511172

0.2006344

0.1993181

0.2271921

0.2409482

0.9418863

0.2039524

11.302636

0.4927414

0.7066333

0.7066333 0.1383892

0.3369266 0.1398896

0.0454092

0.2199389

0.2130807

0.2159123

0.000001 0.3663276

0.573 0.2271667

0.1072986 0.22315

0.0541761 0.3363232

0.1593035 0.4219694

0.2791661 0.5902047

0.3843542

6.6999852

2.0074325 0.2199389

0.3581188

0.4383534

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL
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12 3

3 9

4 75.00%

0.0365 -3.310443

0.125 -2.079442

0.0821667 -2.61833

0.044318 0.6296425

0.0389 -3.246761

0.515 -0.663588

12

0

100.00%

0.9969154 0.9555661

0.767 0.767

0.0891875 -2.86009

0.0869429 0.9931165

0.1342611 0.2236153

N/A

-3.071792

0.3963962

0.0506092

0.0271299

0.0646741

0.0639167

0.0694778

0.0638294

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.053625

    N/A    0.0313017

0.013554

0.0779665

0.0759194

0.0868804

    N/A    0.0682976

    N/A        N/A    

    N/A    0.125

    N/A    0.1127057

    N/A    0.1382699

    N/A    0.188486

    N/A    

    N/A    

    N/A    0.0779665

    N/A    0.125

    N/A

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

   95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL
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8 6

6 2

11 25.00%

0.0077 -4.866535

4.91 1.5912739

1.1231 -1.552261

1.9148263 2.3511192

0.0362 -3.318696

0.0366 -3.307707

3

5

37.50%

0.6764101 0.9909743

0.788 0.788

0.846875 -2.165783

1.6972248 2.2888764

1.9837351 646.65895

0.2213034 -2.484571

2.2002472 2.6322077

1.6951053 0.8435962

1.8426259 1.6990643

1.9816884

2.0080962

2.216225

7202.0433

0.3087075

3.6380716

3.7044901

0.2316077

0.752006

0.752006 0.84425

0.3528914 1.5889845

0.6154111

2.0101946

1.8565111

1.977628

0.000001 10.929706

4.91 2.0051

0.8423253 1.9144375

0.08745 3.5267646

1.6997826 4.6874909

0.1894099 6.9675128

4.447102

3.0305588

0.3815284 3.5267646

6.690763

11.630458

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL
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8 5

5 3

11 37.50%

0.0266 -3.626844

1.67 0.5128236

0.6544 -1.351211

0.6855657 1.8622001

0.0041 -5.496768

0.0366 -3.307707

4

4

50.00%

0.9094601 0.8690783

0.762 0.762

0.4138063 -2.619834

0.6155114 2.3454686

0.8260971 627.27083

0.0352868 -2.808964

0.9736985 2.491631

0.6875038 0.4113616

0.8386627 0.617321

0.8248646

0.7590911

0.8928455

1627.5832

0.3963703

1.6509816

3.9637027

0.3729323

0.702948

0.702948 0.418975

0.3684997 0.572167

0.2261689

0.8474697

0.7909897

0.8249708

0.000001 0.9907141

1.67 1.03125

0.4090004 0.9025

0.037 1.4048222

0.6190947 1.8313991

0.1769651 2.6693268

2.3111923

2.8314416

0.3242857 0.8474697

3.5711126 0.9025

6.2204493

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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15 15

7

6720 8.8128434

13700 9.5251511

9659.3333 9.1510187

9230 0.2297105

2228.5468

575.40832

0.2307144

0.3836961

0.9342898 0.9422086

0.881 0.881

10672.806 10826.042

12172.62

10666.707 13260.432

10682.307 15397.228

16.396482

589.11012

9659.3333

2385.4582

491.89445

441.46474

0.03235 10605.796

435.58378 10672.806

10565.711

0.3688053 10763.577

0.7346569 10633.602

0.1733966 10600.667

0.2211868 10614

12167.48

13252.757

15384.574

10762.745

10908.057

10672.806

Log-transformed Statistics

Minimum Minimum of Log Data

Maximum

Aluminum

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics

Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 5

4 10

7 66.67%

0.28 -1.272966

0.44 -0.820981

0.334 -1.114474

0.0726636 0.2080757

0.049 -3.015935

0.3 -1.203973

13

2

86.67%

0.8059364 0.8080189

0.762 0.762

0.1618667 -2.176649

0.1354274 0.9018846

0.2234548 0.3181546

N/A

-1.528402

0.3279907

0.2291709

0.0866106

0.2685587

0.2673136

0.276583

0.2704567

11.397951

0.0293035

113.97951

0.6055549

0.678573

0.678573 0.2980556

0.3570784 0.0453272

0.0130866

0.3211051

0.3195811

0.3193958

0.000001 0.4995471

0.44 0.342

0.1143537 0.3253333

0.000001 0.3550987

0.1655671 0.3797812

0.1478029 0.4282654

0.7736904

4.4340874

0.9003126 0.3211051

0.563198 0.3253333

0.699266

Antimony

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

   95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL
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15 13

13 2

7 13.33%

4.4 1.4816045

25.4 3.2347492

10.223077 2.1922167

6.0912716 0.5127481

4.2 1.4350845

5.9 1.7749524

4

11

26.67%

0.817121 0.9430217

0.866 0.866

9.1966667 2.0215039

6.258265 0.6575989

12.042727 13.921448

8.5267989 2.0511647

6.9597564 0.6076915

11.691876 9.2823717

11.783314 6.1659224

12.086438

11.873333

12.629976

13.350087

3.0778078

3.3215449

80.023004

0.5067949

0.7373571

0.7373571 9.4688889

0.2377067 5.7791511

1.5535594

12.205189

12.024267

12.138863

0.000001 13.969163

25.4 12.32

8.8770287 12.183333

6.8 16.240697

6.6651045 19.170864

0.4377005 24.92661

20.281055

13.131016

5.9809002 12.32

19.489442

21.597888

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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15 14

7

0.26 -1.347074

2.7 0.9932518

0.718 -0.538959

0.57 0.5898172

0.6297188

0.1625927

0.8770456

2.7023806

0.610351 0.8503669

0.881 0.881

1.0043761 0.977143

1.1581392

1.1066634 1.3628331

1.0232844 1.7649146

2.0940526

0.3428758

0.718

0.4961702

62.821578

45.589241

0.03235 0.9854412

43.785224 1.0043761

0.9710796

1.4230943 1.828735

0.7455305 2.5343559

0.3081426 1.0053333

0.223753 1.0986667

1.4267251

1.733391

2.3357768

0.9893978

1.0301624

1.4267251

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Beryllium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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15 15

7

8.8 2.1747517

23.1 3.1398326

13.993333 2.6013882

12.8 0.2771657

4.121627

1.0641995

0.2945422

0.9813535

0.910172 0.9582789

0.881 0.881

15.867719 16.085035

18.375014

16.031912 20.279581

15.912661 24.020733

10.930849

1.2801689

13.993333

4.2324733

327.92548

286.96875

0.03235 15.743786

282.25273 15.867719

15.683128

0.3887602 16.264042

0.736405 16.204893

0.1829513 15.746667

0.2213945 15.96

18.632072

20.639257

24.581985

15.990489

16.257666

15.867719

Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 13

7

1.1 0.0953102

6.4 1.856298

3.0133333 0.9935805

2.5 0.4881585

1.4710864

0.3798329

0.4881924

0.8936696

0.9321892 0.9850173

0.881 0.881

3.6823368 3.9784526

4.7209327

3.7317521 5.4585349

3.6969442 6.9074115

3.8267824

0.7874326

3.0133333

1.5403886

114.80347

91.067047

0.03235 3.6381028

88.466385 3.6823368

3.610546

0.2005843 3.8395154

0.7389527 3.8028667

0.1272319 3.6266667

0.2222079 3.6866667

4.6689865

5.3853889

6.7926228

3.798752

3.9104246

3.6823368

Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 12

11 3

7 20.00%

11.2 2.4159138

374 5.9242558

76.025 3.7136598

106.38524 1.0740718

4.1 1.410987

17.6 2.8678989

5

10

33.33%

0.6445388 0.9200478

0.859 0.859

61.77 3.2453523

98.819402 1.3872623

106.70993 237.54176

34.095694 3.249597

123.9445 1.3593268

90.461727 61.663036

94.160069 98.878458

106.62983

105.04822

127.09118

219.7691

0.7617869

99.798253

18.282885

0.8387656

0.7588082

0.7588082 63.073333

0.2529242 94.713923

25.54246

108.06153

105.08694

107.55323

0.000001 211.3746

374 111.66667

60.82 107.23333

24.5 174.41033

99.41527 222.58594

0.1965836 317.2176

309.38492

5.8975079

1.5877148 174.41033

225.91363

269.7315

Copper

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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15 15

7

6730 8.8143304

16300 9.6989204

10166 9.2001166

9990 0.2344796

2548.4499

658.00695

0.2506836

1.1593809

0.9068803 0.9599707

0.881 0.881

11324.954 11412.419

12853.983

11458.796 14021.784

11357.783 16315.701

15.164863

670.36542

10166

2610.543

454.9459

406.49262

0.03235 11248.325

400.85475 11324.954

11200.039

0.3775369 11684.849

0.7349602 11855.641

0.150874 11304.667

0.2212252 11354.667

13034.186

14275.252

16713.086

11377.771

11537.795

11324.954

Number of Missing Values

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations Number of Distinct Observations

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 15

7

10.2 2.3223877

112 4.7184989

32.326667 3.251894

26.8 0.6659284

25.96609

6.7044155

0.8032406

2.2854004

0.7571211 0.9598306

0.881 0.881

44.135222 48.241474

56.632378

47.5817 67.421628

44.794588 88.615021

1.9528947

16.553205

32.326667

23.132443

58.586842

41.989092

0.03235 43.354449

40.262632 44.135222

42.848315

0.3864319 54.391139

0.7459416 95.52832

0.1509946 44.113333

0.2239436 47.753333

61.550536

74.195728

99.034759

45.104984

47.039083

45.104984

Lead

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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15 14

7

40.6 3.7037681

398 5.986452

164.84 4.9697575

165 0.5712514

85.401738

22.050634

0.5180887

1.2291428

0.8887041 0.9175265

0.881 0.881

203.67801 235.27126

279.18463

208.5876 327.53654

204.84435 422.51449

3.1296459

52.670495

164.84

93.178348

93.889377

72.542464

0.03235 201.11007

70.234765 203.67801

199.63714

0.5421035 212.17696

0.7406729 240.60397

0.1971162 203.06

0.2226548 206.84

260.95648

302.54616

384.24104

213.34711

220.35704

203.67801

Manganese

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 9

6 6

7 40.00%

0.11 -2.207275

0.21 -1.560648

0.1388889 -1.995414

0.0321887 0.2135202

0.09 -2.407946

0.16 -1.832581

13

2

86.67%

0.8502672 0.8926464

0.829 0.829

0.108 -2.317741

0.0466292 0.4541376

0.1292055 0.1395408

N/A

-2.137406

0.2535574

0.1217264

0.0334525

0.1369395

0.1359124

0.1380734

0.1380511

15.80945

0.0087852

284.57011

0.4441851

0.720916

0.720916 0.1279444

0.2788356 0.02738

0.007567

0.1412722

0.140391

0.1409725

0.0371625 0.1490263

0.21 0.1434167

0.1127341 0.142

0.11 0.1609281

0.0455444 0.1752002

4.3031818 0.203235

0.0261978

129.09545

103.85029 0.1412722

0.1401389 0.142

0.1440017

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.
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15 14

7

3.03 1.1085626

6.5 1.8718022

4.33 1.4399348

4.3 0.2338037

1.0241163

0.2644257

0.2365165

0.529111

0.9449674 0.9548563

0.881 0.881

4.7957357 4.8634905

5.4765005

4.8035414 5.9728981

4.8017565 6.947975

15.781671

0.2743689

4.33

1.0899621

473.45014

423.9974

0.03235 4.7649416

418.23659 4.7957357

4.757451

0.2921626 4.8459858

0.7347497 4.8512716

0.1308961 4.7513333

0.2212005 4.806

5.4826049

5.981338

6.9610025

4.8350276

4.9016254

4.7957357

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Thorium

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 14

7

311 5.7397929

591 6.381816

430.33333 6.0444203

395 0.2065843

90.615882

23.39692

0.2105714

0.5385441

0.9237518 0.9428083

0.881 0.881

471.54257 476.22031

530.80672

472.29412 574.32792

472.0848 659.81688

20.038016

21.475845

430.33333

96.134136

601.14048

545.26641

0.03235 468.81784

538.71575 471.54257

467.19745

0.3877917 477.28911

0.7346251 470.14414

0.1720636 466.66667

0.2211534 470

532.31814

576.44705

663.12975

474.43008

480.19905

471.54257

Titanium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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15 3

3 12

7 80.00%

0.937 -0.065072

1.6 0.4700036

1.1856667 0.1415781

0.3612151 0.2875733

0.22 -1.514128

0.678 -0.388608

12

3

80.00%

0.8422228 0.8654954

0.767 0.767

0.4531333 -1.070734

0.4100319 0.7320406

0.6396029 0.7094251

N/A

-1.000632

0.6010592

0.4581919

0.4004931

0.6403234

0.6400606

0.6787272

0.6253538

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.9867333

    N/A    0.1651983

0.0522403

1.0787447

1.0726609

1.0658951

    N/A    1.2347377

    N/A        N/A    

    N/A    1.6

    N/A    1.2144434

    N/A    1.3129737

    N/A    1.5065175

    N/A    

    N/A    

    N/A    1.0787447

    N/A    1.6

    N/A

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.
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15 15

7

2 0.6931472

50.6 3.9239516

10.893333 1.9451399

6.5 0.9226204

12.715596

3.2831528

1.1672824

2.4802343

0.6821324 0.9503859

0.881 0.881

16.675984 20.442229

21.90112

18.540202 26.916863

17.026402 36.769319

1.0599751

10.276971

10.893333

10.580665

31.799253

19.912908

0.03235 16.293639

18.76035 16.675984

16.023013

0.6618264 23.557807

0.7580512 35.668138

0.2179626 16.586667

0.2266214 17.746667

25.204264

31.396616

43.560291

17.395744

18.464466

17.395744

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Uranium

General Statistics

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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15 14

7

12.9 2.5572273

34.5 3.5409593

19.46 2.929679

19.2 0.2805503

5.9621185

1.5394124

0.3063781

1.3253812

0.8810347 0.9453383

0.881 0.881

22.171383 22.398749

25.613932

22.555007 28.293864

22.259184 33.55807

10.516743

1.8503827

19.46

6.0007039

315.5023

275.35177

0.03235 21.992108

270.73488 22.171383

21.904773

0.390637 23.278421

0.7365463 25.639025

0.1296377 22.106667

0.2214111 22.393333

26.170143

29.073627

34.77696

22.297568

22.677813

22.171383

Vanadium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Current 2.xls: SS  Current 2

Page 22 of 23



15 12

12 3

7 20.00%

0.351 -1.046969

3.27 1.18479

1.2798333 0.1046472

0.7640742 0.5564692

0.692 -0.368169

1.2 0.1823216

11

4

73.33%

0.8213701 0.9340566

0.859 0.859

1.1249333 -0.058566

0.7511931 0.6088346

1.4665522 1.6215451

0.3066346 -0.003661

1.4590452 0.559968

0.9701621 1.1587325

1.5660822 0.7269934

1.4893461

1.4695333

1.5848667

1.6040333

2.8136255

0.4548698

67.527013

0.5462093

0.7368422

0.7368422 1.1540667

0.2467258 0.7133988

0.1943526

1.4963819

1.4737483

1.4841915

0.000001 1.6703603

3.27 1.5412

1.1512013 1.5029167

0.9550096 2.00123

0.7570008 2.3677983

0.5437548 3.0878507

2.1171332

16.312644

8.1831968 1.5412

2.2948413

2.5095326

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL

Nu star
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Current 4 – Rt. 62 Outfall and Embayment Area 
Future B4 – Rt. 62 Outfall and Embayment Area 

Surface Soils 

   



Benzo(a)anthracene

General Statistics

Number of Valid Data 9 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 5

Number of Missing Values 6 Percent Non-Detects 55.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.849 Minimum Detected -0.163696

Maximum Detected 4.12 Maximum Detected 1.4158532

Mean of Detected 2.01725 Mean of Detected 0.5058439

SD of Detected 1.4947922 SD of Detected 0.7117155

Minimum Non-Detect 0.143 Minimum Non-Detect -1.944911

4

Maximum Non-Detect 0.165 Maximum Non-Detect -1.80181

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 55.56%

Warning:  There are only 4 Distinct Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.8680316 Shapiro Wilk Test Statistic 0.94013

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 1.6848465

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 1.7896726    95%  H-Stat (DL/2) UCL 22.893824

Mean 0.9386667 Mean -1.209118

SD 1.3729238

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.806524

SD in Log Scale 1.3191026

Mean in Original Scale 0.9833506

SD in Original Scale 1.3416238

   95% t UCL 1.8149553

   95% Percentile Bootstrap UCL 1.6565215

   95% BCA Bootstrap UCL 2.0183249

2.3913801

   95% H-UCL 6.8441164

nu star 6.7484045

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.8435506 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.3229215 Nonparametric Statistics

5% A-D Critical Value 0.6597434 Kaplan-Meier (KM) Method

K-S Test Statistic 0.6597434 Mean 1.3682222

5% K-S Critical Value 0.3969519 SD 1.0400917

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.4003315

   95% KM (t) UCL 2.1126579

Assuming Gamma Distribution    95% KM (z) UCL 2.0267089

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.004475

Minimum 0.000001    95% KM (bootstrap t) UCL 2.3847419

Maximum 4.12    95% KM (BCA) UCL 2.9644444

Mean 0.8965561    95% KM (Percentile Bootstrap) UCL 2.5022222

Median 0.000001 95% KM (Chebyshev) UCL 3.1132268

SD 1.4029471 97.5% KM (Chebyshev) UCL 3.8682916

k star 0.1469821 99% KM (Chebyshev) UCL 5.3514703

   95% KM (Percentile Bootstrap) UCL 2.5022222

Theta star 6.0997651

Nu star 2.6456773 Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2 0.2756827    95% KM (t) UCL 2.1126579

   95% Gamma Approximate UCL 8.6040864
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9 9

6

0.336 -1.090644

4.41 1.4838747

1.1902222 -0.207229

0.631 0.8515244

1.3207277

0.4402426

1.109648

2.228248

0.6866827 0.8931656

0.829 0.829

2.0088744 2.8122189

2.5282529

2.2637502 3.1414647

2.0633727 4.3460007

1.0442467

1.1397903

1.1902222

1.1647333

18.79644

9.9688844

0.02308 1.9143568

8.6460213 2.0088744

1.8884334

0.6851383 4.4247079

0.7351752 5.1648506

0.2332156 1.9514444

0.2842413 2.2633333

3.1091951

3.9395362

5.5705805

2.244177

2.5875418

2.244177Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Benzo(a)pyrene

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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General Statistics

Number of Valid Data 9 Number of Detected Data 4

Benzo(k)fluoranthene

Number of Distinct Detected Data 4 Number of Non-Detect Data 5

Number of Missing Values 6 Percent Non-Detects 55.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0994 Minimum Detected -2.308603

Maximum Detected 1.15 Maximum Detected 0.1397619

Mean of Detected 0.3891 Mean of Detected -1.485167

SD of Detected 0.5082697 SD of Detected 1.1086415

Minimum Non-Detect 0.142 Minimum Non-Detect -1.951928

Maximum Non-Detect 0.157 Maximum Non-Detect -1.851509

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.78%

Warning:  There are only 4 Distinct Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.6873258 Shapiro Wilk Test Statistic 0.8157002

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.9011933

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.4326009    95%  H-Stat (DL/2) UCL 0.477236

Mean 0.2138778 Mean -2.10918

SD 0.352865

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.887832

SD in Log Scale 0.7789945

Mean in Original Scale 0.2338803

SD in Original Scale 0.3443263

   95% t UCL 0.4473108

   95% Percentile Bootstrap UCL 0.4587248

   95% BCA Bootstrap UCL 0.5743132

0.9017144

   95% H-UCL 0.439852

nu star 3.4520909

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.4315114 Data appear Gamma Distributed at 5% Significance Level

Theta Star

A-D Test Statistic 0.6467976 Nonparametric Statistics

5% A-D Critical Value 0.6661065 Kaplan-Meier (KM) Method

K-S Test Statistic 0.6661065 Mean 0.2366556

5% K-S Critical Value 0.4020985 SD 0.3237811

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.1248936

   95% KM (t) UCL 0.4689013

Assuming Gamma Distribution    95% KM (z) UCL 0.4420873

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.4512349

Minimum 0.0575085    95% KM (bootstrap t) UCL 1.9481738

Maximum 1.15    95% KM (BCA) UCL 0.572

Mean 0.2048825    95% KM (Percentile Bootstrap) UCL 0.47

Median 0.0575085 95% KM (Chebyshev) UCL 0.7810543

SD 0.3569583 97.5% KM (Chebyshev) UCL 1.0166161

k star 0.6645813 99% KM (Chebyshev) UCL 1.4793316

0.4711185

Theta star 0.3082881

Nu star 11.962464 Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2 5.2023003    95% KM (t) UCL 0.4689013

   95% Gamma Approximate UCL
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9 9

6

0.221 -1.509593

6.82 1.9198595

1.59 -0.11892

0.76 1.0996842

2.1025751

0.7008584

1.3223743

2.356341

0.6794132 0.9621598

0.829 0.829

2.8932798 6.2508695

3.9367985

3.3310129 4.9994561

2.9850276 7.0868413

0.7351702

2.1627646

1.59

1.854399

13.233063

6.0497558

0.02308 2.7428094

5.0628334 2.8932798

2.6753199

0.4353543 6.4673926

0.7437371 7.9607005

0.1941938 2.8263333

0.2869795 3.4735556

4.6449708

5.9668591

8.5634527

3.4779205

4.1558883

3.4779205

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Median SD of log Data

SD

Std. Error of Mean

Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics
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General Statistics

Number of Valid Data 9 Number of Detected Data 2

Carbazole

Number of Distinct Detected Data 2 Number of Non-Detect Data 7

Number of Missing Values 6 Percent Non-Detects 77.78%

-1.84995

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0951 Minimum Detected -2.352826

1.42 Minimum Non-Detect 0.3506569

Maximum Detected 0.26 Maximum Detected -1.347074

Mean of Detected 0.17755 Mean of Detected

0

Maximum Non-Detect 1.65 Maximum Non-Detect 0.5007753

SD of Detected 0.1166019 SD of Detected 0.7111745

Minimum Non-Detect

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

SD 0.7335354

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.781401    95%  H-Stat (DL/2) UCL 1.3870268

Mean 0.6216778 Mean -0.637334

SD 0.2576807

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

    N/A    

   95% H-UCL     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.17755

5% K-S Critical Value     N/A    SD 0.08245

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.08245

   95% KM (t) UCL 0.3308697

Assuming Gamma Distribution    95% KM (z) UCL 0.3131682

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.3819763

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.26

Median     N/A    95% KM (Chebyshev) UCL 0.5369412

SD     N/A    97.5% KM (Chebyshev) UCL 0.6924501

k star     N/A    99% KM (Chebyshev) UCL 0.9979171

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.3308697

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.26

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation
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Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Number of Missing Values 6 Percent Non-Detects 11.11%

-0.711179

Raw Statistics Log-transformed Statistics

Minimum Detected 0.222 Minimum Detected -1.505078

0.146 Minimum Non-Detect -1.924149

Maximum Detected 2.19 Maximum Detected 0.7839015

Mean of Detected 0.66725 Mean of Detected

Warning:  There are only 8 Detected Values in this data

Maximum Non-Detect 0.146 Maximum Non-Detect -1.924149

SD of Detected 0.6658307 SD of Detected 0.7690822

Minimum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.6982758 Shapiro Wilk Test Statistic 0.8904526

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.9598174

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 1.0063359    95%  H-Stat (DL/2) UCL 1.8343038

Mean 0.6012222 Mean -0.92297

SD 0.653568

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.5644793 Mean in Log Scale -0.917401

SD 0.6644422 SD in Log Scale 0.9488419

   95% MLE (t) UCL 0.9763334 Mean in Original Scale 0.6016391

   95% MLE (Tiku) UCL 0.958529 SD in Original Scale 0.6531901

   95% t UCL 1.0065185

   95% Percentile Bootstrap UCL 0.9854168

   95% BCA Bootstrap UCL 1.1216391

0.5581696

   95% H UCL 1.7887059

nu star 19.126804

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.1954253 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

A-D Test Statistic 0.6618774 Nonparametric Statistics

5% A-D Critical Value 0.7259338 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7259338 Mean 0.6177778

5% K-S Critical Value 0.2980955 SD 0.6036494

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.2151095

   95% KM (t) UCL 1.0177841

Assuming Gamma Distribution    95% KM (z) UCL 0.9716013

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.0129769

Minimum 0.000001    95% KM (bootstrap t) UCL 2.3472719

Maximum 2.19    95% KM (BCA) UCL 1.0264444

Mean 0.5931112    95% KM (Percentile Bootstrap) UCL 0.9946667

Median 0.38 95% KM (Chebyshev) UCL 1.5554182

SD 0.6613495 97.5% KM (Chebyshev) UCL 1.9611359

k star 0.3407758 99% KM (Chebyshev) UCL 2.7580898

Theta star 1.7404733

Nu star 6.1339649 Potential UCLs to Use

   95% Adjusted Gamma UCL 2.879051

AppChi2 1.708704    95% KM (BCA) UCL 1.0264444

   95% Gamma Approximate UCL 2.1291713
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General Statistics

Number of Valid Data 6 Number of Detected Data 3

Aroclor-1254

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Number of Missing Values 6 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0288 Minimum Detected -3.54738

Maximum Detected 0.167 Maximum Detected -1.789761

Mean of Detected 0.1139333 Mean of Detected -2.42043

SD of Detected 0.0744716 SD of Detected 0.9782776

Minimum Non-Detect 0.00373 Minimum Non-Detect -5.591347

Maximum Non-Detect 0.0394 Maximum Non-Detect -3.233989

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.860928 Shapiro Wilk Test Statistic 0.8069687

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 1.6482585

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.1234487    95%  H-Stat (DL/2) UCL 12.227782

Mean 0.0635275 Mean -3.58358

SD 0.0728401

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.380689

SD in Log Scale 1.2557704

Mean in Original Scale 0.0639194

SD in Original Scale 0.0723329

   95% t UCL 0.1234234

   95% Percentile Bootstrap UCL 0.1103977

   95% BCA Bootstrap UCL 0.1135217

    N/A    

   95% H-UCL 1.2479825

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.0713667

5% K-S Critical Value     N/A    SD 0.0605028

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0302514

   95% KM (t) UCL 0.1323247

Assuming Gamma Distribution    95% KM (z) UCL 0.1211258

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1575678

Minimum     N/A       95% KM (bootstrap t) UCL 0.105208

Maximum     N/A       95% KM (BCA) UCL 0.167

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.167

Median     N/A    95% KM (Chebyshev) UCL 0.2032295

SD     N/A    97.5% KM (Chebyshev) UCL 0.2602867

k star     N/A    99% KM (Chebyshev) UCL 0.3723644

    N/A       95% KM (Percentile Bootstrap) UCL 0.167

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (t) UCL 0.1323247

   95% Gamma Approximate UCL
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General Statistics

Number of Valid Data 6 Number of Detected Data 3

Aroclor-1260

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Number of Missing Values 6 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0702 Minimum Detected -2.656407

Minimum Non-Detect -5.591347

Maximum Detected 0.0801 Maximum Detected -2.524479

Mean of Detected 0.0762667 Mean of Detected -2.575181

Maximum Non-Detect 0.0381 Maximum Non-Detect -3.267541

SD of Detected 0.0053144 SD of Detected 0.0710635

Minimum Non-Detect 0.00373

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.8675332 Shapiro Wilk Test Statistic 0.8616073

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 1.4597642

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0736988    95%  H-Stat (DL/2) UCL 3.1356204

Mean 0.0445858 Mean -3.666547

SD 0.0353897

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0441555 Mean in Log Scale -2.680931

SD 0.0352762 SD in Log Scale 0.1242565

   95% MLE (t) UCL 0.073175 Mean in Original Scale 0.068946

   95% MLE (Tiku) UCL 0.0798956 SD in Original Scale 0.0086952

   95% t UCL 0.0760991

   95% Percentile Bootstrap UCL 0.0743042

   95% BCA Bootstrap UCL 0.0748376

    N/A    

   95% H UCL 0.0770164

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.0732333

5% K-S Critical Value     N/A    SD 0.0043146

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0021573

   95% KM (t) UCL 0.0775804

Assuming Gamma Distribution    95% KM (z) UCL 0.0767818

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0793543

Minimum     N/A       95% KM (bootstrap t) UCL 0.0749492

Maximum     N/A       95% KM (BCA) UCL 0.0801

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0801

Median     N/A    95% KM (Chebyshev) UCL 0.0826367

SD     N/A    97.5% KM (Chebyshev) UCL 0.0867056

k star     N/A    99% KM (Chebyshev) UCL 0.0946981

    N/A       95% KM (Percentile Bootstrap) UCL 0.0801

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (t) UCL 0.0775804

   95% Gamma Approximate UCL
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9 9

6

3620 8.1942293

7660 8.9437673

5900 8.6566313

5770 0.2481649

1367.5617

455.8539

0.2317901

-0.298768

0.9540989 0.9370646

0.829 0.829

6747.6822 7037.4262

8045.6177

6601.3044 8970.9101

6740.1159 10788.468

12.967178

454.9949

5900

1638.4352

233.40921

199.04334

0.02308 6649.8129

192.34198 6747.6822

6611.2823

0.2660953 6728.6127

0.7210215 6587.2597

0.1698769 6611.1111

0.278881 6558.8889

7887.0211

8746.8067

10435.689

6918.6658

7159.7179

6747.6822Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Aluminum

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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9 9

6

3 1.0986123

10.2 2.3223877

6.1111111 1.7433719

6.2 0.3969896

2.288255

0.7627517

0.3744417

0.3714551

0.9539184 0.9486851

0.829 0.829

7.5294845 8.3405857

9.6970405

7.4666393 11.241195

7.5452249 14.274386

5.1773889

1.1803462

6.1111111

2.6857451

93.193001

71.930035

0.02308 7.365726

68.000789 7.5294845

7.3209367

0.2840976 7.6082357

0.7222237 7.8283587

0.2127679 7.3222222

0.2795639 7.3666667

9.4358686

10.874494

13.700394

7.9175935

8.3750908

7.5294845Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Arsenic

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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9 8

6

0.16 -1.832581

0.35 -1.049822

0.2511111 -1.410002

0.24 0.2539058

0.0623387

0.0207796

0.2482514

0.2065579

0.9671593 0.9726546

0.829 0.829

0.2897517 0.3006847

0.3442805

0.2868192 0.3845483

0.2899902 0.4636466

12.028886

0.0208757

0.2511111

0.0724024

216.51994

183.46533

0.02308 0.2852904

177.04171 0.2897517

0.2826417

0.192782 0.2917725

0.7211313 0.2867075

0.1751588 0.2822222

0.2789472 0.2822222

0.3416871

0.3808794

0.4578651

0.2963533

0.307106

0.2897517Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Beryllium

General Statistics

Number of Valid Observations Number of Distinct Observations
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9 9

6

10 2.3025851

21.7 3.0773123

15.144444 2.6866692

15.5 0.2638553

4.0131381

1.3377127

0.2649908

0.4665673

0.9427873 0.9602353

0.829 0.829

17.631985 18.272973

20.973762

17.567084 23.496884

17.66666 28.453066

10.949014

1.3831788

15.144444

4.5768411

197.08226

165.60194

0.02308 17.344786

159.51169 17.631985

17.147087

0.2412683 18.2228

0.7212576 18.039011

0.1523517 17.255556

0.2790233 17.288889

20.975399

23.498458

28.454518

18.023348

18.71149

17.631985

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Chromium
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9 8

6

2.4 0.8754687

5.3 1.6677068

3.9666667 1.350928

4 0.2522691

0.9394147

0.3131382

0.2368272

-0.166071

0.9748346 0.9550305

0.829 0.829

4.5489623 4.7471108

5.4330862

4.4632112 6.0655346

4.5460732 7.3078571

12.530733

0.316555

3.9666667

1.1205661

225.55319

191.79112

0.02308 4.4817332

185.21765 4.5489623

4.4475255

0.1967884 4.5197848

0.7210726 4.4994811

0.1466763 4.4555556

0.2789118 4.4666667

5.3316046

5.9222143

7.0823528

4.6649413

4.8305023

4.5489623Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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9 9

6

8.3 2.1162555

25.3 3.2308044

13.888889 2.5623895

12.2 0.38335

5.7616066

1.9205355

0.4148357

1.1153761

0.8745399 0.9283454

0.829 0.829

17.460217 18.580922

21.611748

17.810851 24.976264

17.579224 31.585204

5.0346017

2.7586867

13.888889

6.1899187

90.62283

69.672456

0.02308 17.047889

65.809209 17.460217

16.882567

0.4021477 19.247175

0.722267 18.32278

0.2050426 17.133333

0.2795862 17.433333

22.260309

25.88263

32.997976

18.065251

19.125749

17.460217Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Copper

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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9 8

6

7210 8.8832242

13000 9.4727046

10100 9.2054603

10500 0.1856385

1791.8636

597.28785

0.1774122

-0.278454

0.9319136 0.9146539

0.829 0.829

11210.685 11464.835

12836.299

11023.214 14018.276

11201.446 16340.042

22.660975

445.70015

10100

2121.6907

407.89755

362.08123

0.02308 11082.451

352.9533 11210.685

11034.111

0.4786157 11148.869

0.7207618 11006.24

0.2787176 11013.333

0.2787945 10977.778

12703.517

13830.061

16042.939

11378.014

11672.268

11210.685Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Iron

General Statistics

Number of Valid Observations Number of Distinct Observations
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9 9

6

7.3 1.9878743

53.1 3.9721769

25.444444 3.0615638

24 0.6552113

15.017582

5.0058608

0.5902107

0.6349969

0.9525595 0.9687288

0.829 0.829

34.753083 47.70582

50.824979

34.810517 61.670082

34.929678 82.973187

2.0838023

12.210585

25.444444

17.626445

37.508441

24.486017

0.02308 33.678353

22.29105 34.753083

33.358946

0.1679906 36.402797

0.7267732 36.538553

0.1466332 33.355556

0.2813267 34.4

47.264486

56.706035

75.25213

38.97659

42.814556

34.753083Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Lead

General Statistics

Number of Valid Observations Number of Distinct Observations

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Current 3_Future B4.xls: SS_Current 3_Future B4

Page 16 of 23



9 9

6

84.8 4.4402955

174 5.1590553

141.87778 4.9273635

151 0.2608114

32.299604

10.766535

0.227658

-1.057008

0.8495551 0.8062557

0.829 0.829

161.89867 171.21187

196.37414

155.53381 219.79869

161.26643 265.81169

12.260375

11.572059

141.87778

40.519353

220.68675

187.30401

0.02308 159.58715

180.81088 161.89867

158.37346

0.7748532 158.20262

0.7211042 155.56883

0.2497072 157.55556

0.2789309 155.42222

188.80801

209.11477

249.00345

167.16431

173.16737

161.89867

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Manganese
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9 7

6

0.051 -2.97593

0.13 -2.040221

0.0973333 -2.381242

0.1 0.3547808

0.0307368

0.0102456

0.3157889

-0.375546

0.8914075 0.8702678

0.829 0.829

0.1163855 0.1277195

0.1484902

0.1128154 0.1704568

0.1161717 0.213606

6.6396361

0.0146594

0.0973333

0.0377737

119.51345

95.269905

0.02308 0.1141858

90.710905 0.1163855

0.1127838

0.4731864 0.1154188

0.7217806 0.1122851

0.188298 0.1124444

0.2793358 0.1114444

0.1419928

0.1613171

0.1992757

0.122102

0.1282386

0.1163855

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Thallium

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Current 3_Future B4.xls: SS_Current 3_Future B4

Page 18 of 23



9 8

6

2.9 1.0647107

7.8 2.0541237

4.3777778 1.436577

4.2 0.2875335

1.4437605

0.4812535

0.329793

1.8734879

0.8215436 0.9246998

0.829 0.829

5.2726918 5.3706572

6.1954787

5.4905016 6.9883411

5.3227819 8.5457657

8.524468

0.5135544

4.3777778

1.4994089

153.44042

125.80684

0.02308 5.1693694

120.53084 5.2726918

5.153788

0.42957 5.9082405

0.7215413 8.876195

0.1875896 5.1333333

0.2791942 5.5333333

6.4755132

7.383205

9.1661897

5.3393604

5.5730807

5.3393604

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Thorium
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9 9

6

148 4.9972123

451 6.1114673

309 5.6634299

326 0.4121275

113.73654

37.912179

0.3680794

-0.201926

0.9049052 0.8826013

0.829 0.829

379.49952 428.87858

498.41259

368.63332 579.69914

379.07421 739.37084

4.9504517

62.418547

309

138.87884

89.108131

68.344068

0.02308 371.35999

64.520153 379.49952

367.30172

0.5010849 375.18586

0.7222925 363.04714

0.2054556 365.55556

0.2795993 367.44444

474.25536

545.76148

686.22142

402.87933

426.75678

379.49952Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Titanium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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9 7

6

0.89 -0.116534

5.1 1.6292405

2.31 0.7023987

2 0.5479499

1.3161117

0.4387039

0.5697453

1.2249755

0.8878795 0.9645098

0.829 0.829

3.125791 3.6721434

4.1666367

3.2230108 4.973133

3.1556466 6.557339

2.6518356

0.8710947

2.31

1.4185305

47.733041

32.876256

0.02308 3.0316037

30.296661 3.125791

2.9798096

0.2956618 3.601724

0.7252054 3.7206502

0.212471 3.0666667

0.2805514 3.21

4.222266

5.049705

6.6750487

3.3538893

3.6394546

3.125791Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Uranium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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9 9

6

10.6 2.360854

19.3 2.9601051

15.133333 2.6936738

15.7 0.2315631

3.3726844

1.1242281

0.2228646

-0.130004

0.910132 0.9034858

0.829 0.829

17.22389 17.800092

20.253725

16.930468 22.465725

17.21577 26.810771

14.53601

1.0410927

15.133333

3.9692823

261.64818

225.1919

0.02308 16.982524

218.04771 17.22389

16.856583

0.3892373 17.097971

0.7209446 16.699869

0.1774241 16.877778

0.2788432 16.977778

20.03373

22.154136

26.319262

17.583266

18.159371

17.22389Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Warning:  There are only 9 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Vanadium

General Statistics

Number of Valid Observations Number of Distinct Observations
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9 8

6

1.5 0.4054651

3.2 1.1631508

2.3444444 0.8161561

2.5 0.291061

0.6346478

0.2115493

0.2707028

-0.305821

0.8944502 0.8630827

0.829 0.829

2.7378304 2.8992116

3.346642

2.6693691 3.7786502

2.7342362 4.6272466

9.4708606

0.2475429

2.3444444

0.7618075

170.47549

141.28228

0.02308 2.692412

135.67621 2.7378304

2.6662745

0.5959335 2.6935007

0.7214306 2.6305578

0.2289572 2.6555556

0.2791275 2.6888889

3.2665663

3.6655691

4.4493329

2.8288779

2.9457656

2.7378304

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Warning:  There are only 9 Values in this data

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics
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AOI-18A 
Current 5 – Assabet River Main Channel 

Future SW/SD-5 – Assabet River Main Channel 
Sediment 

 



Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 3130 Minimum of Log Data 8.0487883

Maximum 10000 Maximum of Log Data 9.2103404

Mean 6179.3333 Mean of log Data 8.6699108

Median 5830 SD of log Data 0.3632492

SD 2126.1618

Std. Error of Mean 548.9726

Coefficient of Variation 0.3440762

Skewness 0.2170198

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9514913 Shapiro Wilk Test Statistic 0.9472065

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

9880.9662

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7146.2444    95% H-UCL 7508.0348

   95% Modified-t UCL (Johnson-1978) 7151.3712    99% Chebyshev (MVUE) UCL 12068.585

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8767.2811

   95% Adjusted-CLT UCL (Chen-1995) 7115.1818  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.9484468 Data appear Normal at 5% Significance Level

Theta Star 889.31145

MLE of Mean 6179.3333

MLE of Standard Deviation 2344.2167

nu star 208.4534

Approximate Chi Square Value (.05) 176.04315 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 7082.3129

Adjusted Chi Square Value 172.37758    95% Jackknife UCL 7146.2444

   95% Standard Bootstrap UCL 7042.5465

Anderson-Darling Test Statistic 0.3203971    95% Bootstrap-t UCL 7188.9808

Anderson-Darling 5% Critical Value 0.7377078    95% Hall's Bootstrap UCL 7089.4367

Kolmogorov-Smirnov Test Statistic 0.1775484    95% Percentile Bootstrap UCL 7038

Kolmogorov-Smirnov 5% Critical Value 0.2216662    95% BCA Bootstrap UCL 7103.3333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8572.2494
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97.5% Chebyshev(Mean, Sd) UCL 9607.6662

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11641.542

   95% Approximate Gamma UCL 7316.9736

   95% Adjusted Gamma UCL 7472.5675

Potential UCL to Use Use 95% Student's-t UCL 7146.2444
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Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 2.5 Minimum of Log Data 0.9162907

Maximum 121 Maximum of Log Data 4.7957905

Mean 14.673333 Mean of log Data 1.9375712

Median 6.3 SD of log Data 1.0253231

SD 29.864084

Std. Error of Mean 7.7108734

Coefficient of Variation 2.0352624

Skewness 3.6837523

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4203389 Shapiro Wilk Test Statistic 0.8452916

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

31.434019

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 28.254573    95% H-UCL 25.184274

   95% Modified-t UCL (Johnson-1978) 29.476927    99% Chebyshev (MVUE) UCL 43.4498

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 25.316958

   95% Adjusted-CLT UCL (Chen-1995) 35.193211  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.6794595 Data do not follow a Discernable Distribution (0.05)

Theta Star 21.595597

MLE of Mean 14.673333

MLE of Standard Deviation 17.801106

nu star 20.383785

Approximate Chi Square Value (.05) 11.134553 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 27.356591

Adjusted Chi Square Value 10.300471    95% Jackknife UCL 28.254573

   95% Standard Bootstrap UCL 26.786091

Anderson-Darling Test Statistic 1.693139    95% Bootstrap-t UCL 98.797022

Anderson-Darling 5% Critical Value 0.7729951    95% Hall's Bootstrap UCL 83.109904

Kolmogorov-Smirnov Test Statistic 0.3107418    95% Percentile Bootstrap UCL 29.486667

Kolmogorov-Smirnov 5% Critical Value 0.2298173    95% BCA Bootstrap UCL 37.26

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 48.284251
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97.5% Chebyshev(Mean, Sd) UCL 62.827722

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 91.395555

   95% Approximate Gamma UCL 26.862153

   95% Adjusted Gamma UCL 29.03732

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 48.284251
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Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 13.4 Minimum of Log Data 2.5952547

Maximum 469 Maximum of Log Data 6.1506028

Mean 65.88 Mean of log Data 3.5655059

Median 25.9 SD of log Data 0.9381953

SD 116.36507

Std. Error of Mean 30.045331

Coefficient of Variation 1.7663186

Skewness 3.4071729

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.467745 Shapiro Wilk Test Statistic 0.8098621

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

139.42461

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 118.79915    95% H-UCL 106.62988

   95% Modified-t UCL (Johnson-1978) 123.20443    99% Chebyshev (MVUE) UCL 190.82106

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 113.25941

   95% Adjusted-CLT UCL (Chen-1995) 143.54286  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7924383 Data do not follow a Discernable Distribution (0.05)

Theta Star 83.135808

MLE of Mean 65.88

MLE of Standard Deviation 74.006669

nu star 23.77315

Approximate Chi Square Value (.05) 13.676264 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 115.30017

Adjusted Chi Square Value 12.740169    95% Jackknife UCL 118.79915

   95% Standard Bootstrap UCL 113.75341

Anderson-Darling Test Statistic 1.9501204    95% Bootstrap-t UCL 395.04028

Anderson-Darling 5% Critical Value 0.7661712    95% Hall's Bootstrap UCL 314.18121

Kolmogorov-Smirnov Test Statistic 0.3005886    95% Percentile Bootstrap UCL 120.48

Kolmogorov-Smirnov 5% Critical Value 0.2285181    95% BCA Bootstrap UCL 153.54

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 196.84456
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97.5% Chebyshev(Mean, Sd) UCL 253.51303

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 364.82727

   95% Approximate Gamma UCL 114.51776

   95% Adjusted Gamma UCL 122.93205

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 196.84456
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Cobalt

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 2.2 Minimum of Log Data 0.7884574

Maximum 16.4 Maximum of Log Data 2.7972813

Mean 6.9066667 Mean of log Data 1.7625992

Median 5.1 SD of log Data 0.5931445

SD 4.3756578

Std. Error of Mean 1.12979

Coefficient of Variation 0.6335412

Skewness 1.127188

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8498802 Shapiro Wilk Test Statistic 0.9496515

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

13.679763

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.8965772    95% H-UCL 9.8056389

   95% Modified-t UCL (Johnson-1978) 8.9513793    99% Chebyshev (MVUE) UCL 17.727942

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.618893

   95% Adjusted-CLT UCL (Chen-1995) 9.1163468  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.5242743 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.7360999

MLE of Mean 6.9066667

MLE of Standard Deviation 4.3471059

nu star 75.72823

Approximate Chi Square Value (.05) 56.684465 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 8.7650058

Adjusted Chi Square Value 54.658855    95% Jackknife UCL 8.8965772

   95% Standard Bootstrap UCL 8.6823595

Anderson-Darling Test Statistic 0.5686934    95% Bootstrap-t UCL 9.4029958

Anderson-Darling 5% Critical Value 0.744063    95% Hall's Bootstrap UCL 8.9485143

Kolmogorov-Smirnov Test Statistic 0.1975119    95% Percentile Bootstrap UCL 8.72

Kolmogorov-Smirnov 5% Critical Value 0.2232072    95% BCA Bootstrap UCL 9.1
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.831307

97.5% Chebyshev(Mean, Sd) UCL 13.962203

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18.147935

   95% Approximate Gamma UCL 9.2270367

   95% Adjusted Gamma UCL 9.5689827

Potential UCL to Use Use 95% Approximate Gamma UCL 9.2270367
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Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 4690 Minimum of Log Data 8.4531879

Maximum 114000 Maximum of Log Data 11.643954

Mean 17034.667 Mean of log Data 9.3345748

Median 9770 SD of log Data 0.71937

SD 27004.324

Std. Error of Mean 6972.4864

Coefficient of Variation 1.5852569

Skewness 3.7847305

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3912198 Shapiro Wilk Test Statistic 0.7400522

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

31967.316

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 29315.378    95% H-UCL 22961.958

   95% Modified-t UCL (Johnson-1978) 30450.979    99% Chebyshev (MVUE) UCL 42409.968

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 26651.113

   95% Adjusted-CLT UCL (Chen-1995) 35783.823  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1379434 Data do not follow a Discernable Distribution (0.05)

Theta Star 14969.697

MLE of Mean 17034.667

MLE of Standard Deviation 15968.838

nu star 34.138301

Approximate Chi Square Value (.05) 21.774954 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 28503.386

Adjusted Chi Square Value 20.564506    95% Jackknife UCL 29315.378

   95% Standard Bootstrap UCL 27878.326

Anderson-Darling Test Statistic 2.3900718    95% Bootstrap-t UCL 96858.824

Anderson-Darling 5% Critical Value 0.7562502    95% Hall's Bootstrap UCL 86156.764

Kolmogorov-Smirnov Test Statistic 0.3392432    95% Percentile Bootstrap UCL 30642

Kolmogorov-Smirnov 5% Critical Value 0.2261517    95% BCA Bootstrap UCL 38082

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 47427.03
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97.5% Chebyshev(Mean, Sd) UCL 60577.83

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 86410.03

   95% Approximate Gamma UCL 26706.581

   95% Adjusted Gamma UCL 28278.559

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 47427.03
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Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Minimum 83.4 Minimum of Log Data 4.4236483

Maximum 564 Maximum of Log Data 6.3350543

Mean 226.21333 Mean of log Data 5.2829986

Median 194 SD of log Data 0.5419659

SD 129.461

Std. Error of Mean 33.426687

Coefficient of Variation 0.5722961

Skewness 1.3965171

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.881261 Shapiro Wilk Test Statistic 0.9758425

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

429.64424

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 285.0881    95% H-UCL 309.83634

   95% Modified-t UCL (Johnson-1978) 287.09693    99% Chebyshev (MVUE) UCL 550.67354

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 368.02997

   95% Adjusted-CLT UCL (Chen-1995) 294.07411  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.0598032 Data appear Normal at 5% Significance Level

Theta Star 73.93068

MLE of Mean 226.21333

MLE of Standard Deviation 129.32171

nu star 91.794097

Approximate Chi Square Value (.05) 70.700725 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 281.19534

Adjusted Chi Square Value 68.424095    95% Jackknife UCL 285.0881

   95% Standard Bootstrap UCL 280.12559

Anderson-Darling Test Statistic 0.2413203    95% Bootstrap-t UCL 308.32541

Anderson-Darling 5% Critical Value 0.741064    95% Hall's Bootstrap UCL 316.30692

Kolmogorov-Smirnov Test Statistic 0.1239193    95% Percentile Bootstrap UCL 281.70667

Kolmogorov-Smirnov 5% Critical Value 0.2227185    95% BCA Bootstrap UCL 291.96

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 371.91688
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97.5% Chebyshev(Mean, Sd) UCL 434.96293

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 558.80467

   95% Approximate Gamma UCL 293.70347

   95% Adjusted Gamma UCL 303.47568

Potential UCL to Use Use 95% Student's-t UCL 285.0881
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Thallium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 12

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 0.05 Minimum of Log Data -2.995732

Maximum 0.18 Maximum of Log Data -1.714798

Mean 0.1037333 Mean of log Data -2.352063

Median 0.087 SD of log Data 0.4321505

SD 0.044242

Std. Error of Mean 0.0114232

Coefficient of Variation 0.4264972

Skewness 0.5027283

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9061456 Shapiro Wilk Test Statistic 0.9326426

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.1238532    95% H-UCL 0.1316181

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.1554262

   95% Adjusted-CLT UCL (Chen-1995) 0.1241072  97.5% Chebyshev (MVUE) UCL 0.177769

   95% Modified-t UCL (Johnson-1978) 0.1241003    99% Chebyshev (MVUE) UCL 0.221657

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.8179001 Data appear Normal at 5% Significance Level

Theta Star 0.0215308

MLE of Mean 0.1037333

MLE of Standard Deviation 0.0472595

nu star 144.537

Approximate Chi Square Value (.05) 117.75321 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 0.1225229

Adjusted Chi Square Value 114.77862    95% Jackknife UCL 0.1238532

   95% Standard Bootstrap UCL 0.1218198
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Anderson-Darling Test Statistic 0.4368029    95% Bootstrap-t UCL 0.1280091

Anderson-Darling 5% Critical Value 0.7383257    95% Hall's Bootstrap UCL 0.1229133

Kolmogorov-Smirnov Test Statistic 0.166843    95% Percentile Bootstrap UCL 0.1234

Kolmogorov-Smirnov 5% Critical Value 0.2219698    95% BCA Bootstrap UCL 0.1237333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.153526

97.5% Chebyshev(Mean, Sd) UCL 0.1750714

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.217393

   95% Approximate Gamma UCL 0.1273282

   95% Adjusted Gamma UCL 0.130628

Potential UCL to Use Use 95% Student's-t UCL 0.1238532
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Thorium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 13

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.3364722

Maximum 6.1 Maximum of Log Data 1.8082888

Mean 3.3666667 Mean of log Data 1.1539695

Median 3.5 SD of log Data 0.3713045

SD 1.159228

Std. Error of Mean 0.2993114

Coefficient of Variation 0.3443251

Skewness 0.4957858

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9661451 Shapiro Wilk Test Statistic 0.9557105

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5.4393909

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.8938468    95% H-UCL 4.1190277

   95% Modified-t UCL (Johnson-1978) 3.9002327    99% Chebyshev (MVUE) UCL 6.660783

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.8175978

   95% Adjusted-CLT UCL (Chen-1995) 3.8999305  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.8468624 Data appear Normal at 5% Significance Level

Theta Star 0.4917094

MLE of Mean 3.3666667

MLE of Standard Deviation 1.2866319

nu star 205.40587

Approximate Chi Square Value (.05) 173.2423 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 3.8589901

Adjusted Chi Square Value 169.60703    95% Jackknife UCL 3.8938468

   95% Standard Bootstrap UCL 3.8368559

Anderson-Darling Test Statistic 0.2743419    95% Bootstrap-t UCL 3.9094558

Anderson-Darling 5% Critical Value 0.7377373    95% Hall's Bootstrap UCL 4.0152818

Kolmogorov-Smirnov Test Statistic 0.1485173    95% Percentile Bootstrap UCL 3.8333333

Kolmogorov-Smirnov 5% Critical Value 0.2216807    95% BCA Bootstrap UCL 3.88
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.6713347

97.5% Chebyshev(Mean, Sd) UCL 5.2358656

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.3447773

   95% Approximate Gamma UCL 3.9917105

   95% Adjusted Gamma UCL 4.0772667

Potential UCL to Use Use 95% Student's-t UCL 3.8938468
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Titanium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 188 Minimum of Log Data 5.236442

Maximum 545 Maximum of Log Data 6.3007858

Mean 337.06667 Mean of log Data 5.7685306

Median 330 SD of log Data 0.3396406

SD 108.8836

Std. Error of Mean 28.113624

Coefficient of Variation 0.3230328

Skewness 0.235543

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9523456 Shapiro Wilk Test Statistic 0.9345976

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

525.33905

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 386.58348    95% H-UCL 403.42726

   95% Modified-t UCL (Johnson-1978) 386.86844    99% Chebyshev (MVUE) UCL 636.65171

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 468.67138

   95% Adjusted-CLT UCL (Chen-1995) 385.13639  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.9048739 Data appear Normal at 5% Significance Level

Theta Star 42.64036

MLE of Mean 337.06667

MLE of Standard Deviation 119.88596

nu star 237.14622

Approximate Chi Square Value (.05) 202.4967 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 383.30946

Adjusted Chi Square Value 198.55598    95% Jackknife UCL 386.58348

   95% Standard Bootstrap UCL 381.14565

Anderson-Darling Test Statistic 0.3534526    95% Bootstrap-t UCL 389.07146

Anderson-Darling 5% Critical Value 0.7374305    95% Hall's Bootstrap UCL 385.4338

Kolmogorov-Smirnov Test Statistic 0.1518095    95% Percentile Bootstrap UCL 382.33333

Kolmogorov-Smirnov 5% Critical Value 0.2215299    95% BCA Bootstrap UCL 380.4
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 459.61111

97.5% Chebyshev(Mean, Sd) UCL 512.63619

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 616.7937

   95% Approximate Gamma UCL 394.74265

   95% Adjusted Gamma UCL 402.57707

Potential UCL to Use Use 95% Student's-t UCL 386.58348
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15 14

14 1

1 6.67%

0.24 -1.427116

2.5 0.9162907

0.8942857 -0.312542

0.6299904 0.6520485

0.2 -1.609438

0.2 -1.609438

0.8363186 0.9791535

0.874 0.874

0.8413333 -0.445211

0.6407793 0.811675

1.1327395 1.5185444

0.8251333 -0.41965

0.6454071 0.752915

1.118644 0.8444486

1.108717 0.6370203

1.1341453

1.1291153

1.1771153

1.4079042

2.1255962

0.4207223

59.516694

0.3092898

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.7437316

0.7437316 0.8506667

0.230905 0.6087744

0.1631184

1.1379688

1.1189726

1.1348804

0.000001 1.3425503

2.5 1.1586667

0.8346667 1.1113333

0.62 1.5616835

0.6495037 1.869341

0.5235433 2.4736747

1.594265

15.706299

7.7553826 1.1586667

1.6903776

1.8525249

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD
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Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 13

Minimum 0.48 Minimum of Log Data -0.733969

Maximum 2.5 Maximum of Log Data 0.9162907

Mean 1.1966667 Mean of log Data 0.0893775

Median 1.1 SD of log Data 0.4366299

SD 0.5481484

Std. Error of Mean 0.1415313

Coefficient of Variation 0.4580627

Skewness 1.1753659

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9046993 Shapiro Wilk Test Statistic 0.9847523

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.4459472    95% H-UCL 1.5195883

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.7954133

   95% Adjusted-CLT UCL (Chen-1995) 1.4753594  97.5% Chebyshev (MVUE) UCL 2.0553621

   95% Modified-t UCL (Johnson-1978) 1.4531058    99% Chebyshev (MVUE) UCL 2.5659811

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.6100508 Data appear Normal at 5% Significance Level

Theta Star 0.2595778

MLE of Mean 1.1966667

MLE of Standard Deviation 0.5573402

nu star 138.30152

Approximate Chi Square Value (.05) 112.12861 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 1.429465

Adjusted Chi Square Value 109.229    95% Jackknife UCL 1.4459472

   95% Standard Bootstrap UCL 1.4183311

Anderson-Darling Test Statistic 0.2521811    95% Bootstrap-t UCL 1.550661

Anderson-Darling 5% Critical Value 0.738386    95% Hall's Bootstrap UCL 1.602453

Kolmogorov-Smirnov Test Statistic 0.1228948    95% Percentile Bootstrap UCL 1.4306667
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Kolmogorov-Smirnov 5% Critical Value 0.2219994    95% BCA Bootstrap UCL 1.4533333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.8135873

97.5% Chebyshev(Mean, Sd) UCL 2.0805294

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.6048854

   95% Approximate Gamma UCL 1.475991

   95% Adjusted Gamma UCL 1.5151729

Potential UCL to Use Use 95% Student's-t UCL 1.4459472
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Raw Statistics Log-transformed Statistics

Vanadium

Number of Valid Observations 15 Number of Distinct Observations 15

Mean 17.266667 Mean of log Data 2.7293985

Median 15.1 SD of log Data 0.4760513

SD 10.366269

Std. Error of Mean 2.676559

Coefficient of Variation 0.600363

Skewness 2.458709

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7452976 Shapiro Wilk Test Statistic 0.9507954

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

30.44467

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.980917    95% H-UCL 22.25604

   95% Modified-t UCL (Johnson-1978) 22.264113    99% Chebyshev (MVUE) UCL 38.408122

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 26.390591

   95% Adjusted-CLT UCL (Chen-1995) 23.484809  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.5228786 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.9012949

MLE of Mean 17.266667

MLE of Standard Deviation 9.1994035

nu star 105.68636

Approximate Chi Square Value (.05) 82.962163 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 21.669215

Adjusted Chi Square Value 80.485635    95% Jackknife UCL 21.980917

   95% Standard Bootstrap UCL 21.574606

Anderson-Darling Test Statistic 0.4647005    95% Bootstrap-t UCL 26.496322

Anderson-Darling 5% Critical Value 0.7395149    95% Hall's Bootstrap UCL 42.088837

Kolmogorov-Smirnov Test Statistic 0.1461648    95% Percentile Bootstrap UCL 21.893333

Kolmogorov-Smirnov 5% Critical Value 0.2223864    95% BCA Bootstrap UCL 23.76

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.933517

97.5% Chebyshev(Mean, Sd) UCL 33.981772

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 43.898093

   95% Approximate Gamma UCL 21.996185
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   95% Adjusted Gamma UCL 22.673004

Potential UCL to Use Use 95% Approximate Gamma UCL 21.996185
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Raw Statistics Log-transformed Statistics

Zinc

Number of Valid Observations 15 Number of Distinct Observations 15

Mean 54.786667 Mean of log Data 3.6970847

Median 38.5 SD of log Data 0.7116592

SD 61.197547

Std. Error of Mean 15.801139

Coefficient of Variation 1.1170153

Skewness 3.0876795

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.576606 Shapiro Wilk Test Statistic 0.9002799

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

112.56628

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 82.617373    95% H-UCL 80.788402

   95% Modified-t UCL (Johnson-1978) 84.716911    99% Chebyshev (MVUE) UCL 149.14421

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 93.944975

   95% Adjusted-CLT UCL (Chen-1995) 94.237547  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.4688969 Data appear Lognormal at 5% Significance Level

Theta Star 37.297831

MLE of Mean 54.786667

MLE of Standard Deviation 45.204246

nu star 44.066906

Approximate Chi Square Value (.05) 29.84266 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 80.777227

Adjusted Chi Square Value 28.405829    95% Jackknife UCL 82.617373

   95% Standard Bootstrap UCL 80.344304

Anderson-Darling Test Statistic 1.1228227    95% Bootstrap-t UCL 155.77057

Anderson-Darling 5% Critical Value 0.7498901    95% Hall's Bootstrap UCL 203.35545

Kolmogorov-Smirnov Test Statistic 0.2725676    95% Percentile Bootstrap UCL 84.806667

Kolmogorov-Smirnov 5% Critical Value 0.2248647    95% BCA Bootstrap UCL 98.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 123.66223

97.5% Chebyshev(Mean, Sd) UCL 153.46475

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 212.00601

   95% Approximate Gamma UCL 80.900259
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80.788402

   95% Adjusted Gamma UCL 84.992375

Potential UCL to Use Use 95% H-UCL
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AOI-18A 
Current 5 – Assabet River Main Channel 

Future SW/SD-5 – Assabet River Main Channel 
Surface Water 

 



Arsenic, Total

General Statistics

Number of Valid Data 15 Number of Detected Data 7

Number of Distinct Detected Data 6 Number of Non-Detect Data 8

Number of Missing Values 1 Percent Non-Detects 53.33%

-6.710851

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00097 Minimum Detected -6.938214

0.00096 Minimum Non-Detect -6.948577

Maximum Detected 0.0023 Maximum Detected -6.074846

Mean of Detected 0.0012786 Mean of Detected

0

Maximum Non-Detect 0.0035 Maximum Non-Detect -5.654992

SD of Detected 0.0004862 SD of Detected 0.3178688

Minimum Non-Detect

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.706038 Shapiro Wilk Test Statistic 0.7638753

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

SD 0.5334461

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0014104    95%  H-Stat (DL/2) UCL 0.0015949

Mean 0.001158 Mean -6.883211

SD 0.0005551

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.002034

SD in Log Scale 0.4215369

Mean in Original Scale 0.000991

SD in Original Scale 0.0004557

   95% t UCL 0.0011982

   95% Percentile Bootstrap UCL 0.0011924

   95% BCA Bootstrap UCL 0.0012406

0.0002117

   95% H-UCL 0.0012443

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.0390491 Data do not follow a Discernable Distribution (0.05)

Theta Star
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nu star 84.546687

A-D Test Statistic 0.8895773 Nonparametric Statistics

5% A-D Critical Value 0.7084077 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7084077 Mean 0.0011664

5% K-S Critical Value 0.3119111 SD 0.0003885

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001265

   95% KM (t) UCL 0.0013892

Assuming Gamma Distribution    95% KM (z) UCL 0.0013745

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.001383

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0023868

Maximum 0.0023    95% KM (BCA) UCL 0.0014333

Mean 0.0008376    95% KM (Percentile Bootstrap) UCL 0.0013775

Median 0.00097 95% KM (Chebyshev) UCL 0.0017179

SD 0.0006361 97.5% KM (Chebyshev) UCL 0.0019565

k star 0.4415913 99% KM (Chebyshev) UCL 0.0024253

   95% KM (% Bootstrap) UCL 0.0013775

Theta star 0.0018968

Nu star 13.247738 Potential UCLs to Use

   95% Adjusted Gamma UCL 0.0020281

AppChi2 6.0596686    95% KM (t) UCL 0.0013892

   95% Gamma Approximate UCL 0.0018312

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Current 5_Future SW-SD-5_Assabet River Main Channel.xls: SW_Current 5_AssabetR Main Chan

Page 1 of 5



15 10

1

0.00035 -7.958

0.00081 -7.118

0.000426 -7.786

0.00038 0.216

0.0001167

3.012E-05

0.274

2.929

0.604 0.696

0.881 0.881

0.0004791 0.0004721

0.000528

0.0004999 0.0005728

0.0004829 0.0006609

15.95

2.671E-05

0.000426

0.0001067

478.5

428.8

0.0324 0.0004756

423 0.0004791

0.0004719   95% Standard Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Cobalt, Total

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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1.873 0.0005958

0.735 0.0006828

0.295 0.00048

0.221 0.0005

0.0005573

0.0006141

0.0007257

0.0004754

0.0004819

0.0004791

0.0004829or 95% Modified-t UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Current 5_Future SW-SD-5_Assabet River Main Channel.xls: SW_Current 5_AssabetR Main Chan

Page 2 of 5



15 15

1

0.0532 -2.933697

0.151 -1.890475

0.06904 -2.715997

0.0604 0.2762264

0.0253678

0.0065499

0.3674363

2.8322668

0.5934384 0.6945197

0.881 0.881

0.0805765 0.0788446

0.0900435

0.0849318 0.099352

0.0813748 0.1176367

9.4938581

0.0072721

0.06904

0.0224068

284.81574

246.72756

0.03235 0.0798137

242.3642 0.0805765

0.0795832

2.0375778 0.1108576

0.7368954 0.1253068

0.3255246 0.08054

0.221452 0.0862Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Manganese,  Total

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.0975905

0.1099444

0.1342111

0.0796979

0.0811328

0.0805765

0.0813748

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
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General Statistics

Number of Valid Data 15 Number of Detected Data 11

Arsenic, Dissolved

Number of Distinct Detected Data 9 Number of Non-Detect Data 4

Number of Missing Values 1 Percent Non-Detects 26.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00096 Minimum Detected -6.948577

Minimum Non-Detect -6.948577

Maximum Detected 0.0022 Maximum Detected -6.119298

Mean of Detected 0.0014218 Mean of Detected -6.58954

Maximum Non-Detect 0.00096 Maximum Non-Detect -6.948577

SD of Detected 0.0003918 SD of Detected 0.2716668

Minimum Non-Detect 0.00096

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9255911 Shapiro Wilk Test Statistic 0.9379469

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.5335528

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0014179    95%  H-Stat (DL/2) UCL 0.0016162

Mean 0.0011707 Mean -6.870122

SD 0.0005436

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.001217 Mean in Log Scale -6.767963

SD 0.0004838 SD in Log Scale 0.3890348

   95% MLE (t) UCL 0.0014371 Mean in Original Scale 0.001232

   95% MLE (Tiku) UCL 0.0014465 SD in Original Scale 0.000467

   95% t UCL 0.0014444

   95% Percentile Bootstrap UCL 0.0014224

   95% BCA Bootstrap UCL 0.0014359

0.0001297

   95% H UCL 0.0015205

nu star 241.2112

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.964145 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.3324235 Nonparametric Statistics
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5% A-D Critical Value 0.7290355 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7290355 Mean 0.0012987

5% K-S Critical Value 0.2552053 SD 0.0003795

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001028

   95% KM (t) UCL 0.0014797

Assuming Gamma Distribution    95% KM (z) UCL 0.0014677

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0014744

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0015196

Maximum 0.0022    95% KM (BCA) UCL 0.0015067

Mean 0.0010847    95% KM (Percentile Bootstrap) UCL 0.00148

Median 0.0012 95% KM (Chebyshev) UCL 0.0017466

SD 0.0006733 97.5% KM (Chebyshev) UCL 0.0019405

k star 0.5678687 99% KM (Chebyshev) UCL 0.0023212

0.0021246    95% KM (Percentile Bootstrap) UCL 0.00148

Theta star 0.0019102

Nu star 17.036061 Potential UCLs to Use

   95% Adjusted Gamma UCL 0.0023178

AppChi2 8.6979953    95% KM (t) UCL 0.0014797

   95% Gamma Approximate UCL
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15 13

1

0.0461 -3.076942

0.106 -2.244316

0.0591733 -2.859968

0.0548 0.2506257

0.0175184

0.0045232

0.2960526

1.9295424

0.7291099 0.7974601

0.881 0.881

0.0671402 0.0668687

0.0757389

0.0690213 0.0829944

0.0675157 0.0972464

12.414701

0.0047664

0.0591733

0.0167941

372.44104

328.71427

0.03235 0.0666134

323.65766 0.0671402

0.0664115

1.3136138 0.0765489

0.7358986 0.1047906

0.2179129 0.0670133

0.2213352 0.06908

Gamma Distribution Test Data Distribution

Data Follow Appr. Gamma Distribution at 5% Significance Level

Relevant UCL Statistics

Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Manganese, Dissolved

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Number of Missing Values

General Statistics

Maximum Maximum of Log Data

Minimum Minimum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Skewness

Std. Error of Mean

Coefficient of Variation

Normal Distribution Test

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

   95% Chebyshev (MVUE) UCL   95% UCLs (Adjusted for Skewness)

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

MLE of Mean

k star (bias corrected)

Theta Star

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05)

Adjusted Level of Significance    95% CLT UCL

Nonparametric Statistics

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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0.0788897

0.0874209

0.104179

0.0670448

0.0680922

0.0670448

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution

Potential UCL to Use

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Use 95% Approximate Gamma UCL
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Current 6 – Fenced Area 
Surface Soils 

 



   95% Gamma Approximate UCL 0.231

   95% Adjusted Gamma UCL 0.239

Nu star 10.14 Potential UCLs to Use

AppChi2 4.029    95% KM (t) UCL 0.171

k star 0.118 99% KM (Chebyshev) UCL 0.437

Theta star 0.779

Median 0.000001 95% KM (Chebyshev) UCL 0.257

SD 0.216 97.5% KM (Chebyshev) UCL 0.318

Maximum 1.01    95% KM (BCA) UCL 0.179

Mean 0.0919    95% KM (Percentile Bootstrap) UCL 0.172

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.17

Minimum 0.000001    95% KM (bootstrap t) UCL 0.214

   95% KM (t) UCL 0.171

Assuming Gamma Distribution    95% KM (z) UCL 0.17

5% K-S Critical Value 0.228 SD 0.203

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0322

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 0.117

A-D Test Statistic 0.748 Nonparametric Statistics

Theta Star 0.327

nu star 24.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.806 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 0.174

   95% H-UCL 0.16

   95% t UCL 0.152

   95% Percentile Bootstrap UCL 0.156

Mean in Original Scale 0.0972

SD in Original Scale 0.213

MLE yields a negative mean Mean in Log Scale -3.85

SD in Log Scale 1.588

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.209 SD 1.182

   95% DL/2 (t) UCL 0.167    95%  H-Stat (DL/2) UCL 0.15

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.114 Mean -3.066

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.76 Shapiro Wilk Test Statistic 0.898

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.02%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

SD of Detected 0.302 SD of Detected 1.16

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Detected 1.01 Maximum Detected 0.00995

Mean of Detected 0.263 Mean of Detected -1.944

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0368 Minimum Detected -3.302

Number of Distinct Detected Data 15 Number of Non-Detect Data 28

Number of Missing Values 69 Percent Non-Detects 65.12%

Benzo(a)anthracene

General Statistics

Number of Valid Data 43 Number of Detected Data 15
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   95% Gamma Approximate UCL 0.285

   95% Adjusted Gamma UCL 0.293

Nu star 15.57 Potential UCLs to Use

AppChi2 7.659    95% KM (Chebyshev) UCL 0.285

k star 0.181 99% KM (Chebyshev) UCL 0.455

Theta star 0.776

Median 0.0433 95% KM (Chebyshev) UCL 0.285

SD 0.206 97.5% KM (Chebyshev) UCL 0.342

Maximum 0.85    95% KM (BCA) UCL 0.212

Mean 0.14    95% KM (Percentile Bootstrap) UCL 0.205

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.202

Minimum 0.000001    95% KM (bootstrap t) UCL 0.216

   95% KM (t) UCL 0.203

Assuming Gamma Distribution    95% KM (z) UCL 0.202

5% K-S Critical Value 0.17 SD 0.197

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0305

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.773 Mean 0.151

A-D Test Statistic 0.961 Nonparametric Statistics

Theta Star 0.224

nu star 53.85

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.962 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.211

   95% H-UCL 0.232

   95% t UCL 0.2

   95% Percentile Bootstrap UCL 0.199

Mean in Original Scale 0.149

SD in Original Scale 0.201

MLE yields a negative mean Mean in Log Scale -2.665

SD in Log Scale 1.201

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.201 SD 1.239

   95% DL/2 (t) UCL 0.2    95%  H-Stat (DL/2) UCL 0.243

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.149 Mean -2.687

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.77%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Maximum Non-Detect 0.158 Maximum Non-Detect -1.845

SD of Detected 0.222 SD of Detected 1.098

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Detected 0.85 Maximum Detected -0.163

Mean of Detected 0.216 Mean of Detected -2.081

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0282 Minimum Detected -3.568

Number of Distinct Detected Data 28 Number of Non-Detect Data 15

Number of Missing Values 69 Percent Non-Detects 34.88%

Benzo(a)pyrene

General Statistics

Number of Valid Data 43 Number of Detected Data 28
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   95% Gamma Approximate UCL 0.351

   95% Adjusted Gamma UCL 0.359

Nu star 17.7 Potential UCLs to Use

AppChi2 9.176    95% KM (BCA) UCL 0.27

k star 0.206 99% KM (Chebyshev) UCL 0.605

Theta star 0.884

Median 0.0816 95% KM (Chebyshev) UCL 0.373

SD 0.276 97.5% KM (Chebyshev) UCL 0.451

Maximum 1.11    95% KM (BCA) UCL 0.27

Mean 0.182    95% KM (Percentile Bootstrap) UCL 0.268

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.261

Minimum 0.000001    95% KM (bootstrap t) UCL 0.284

   95% KM (t) UCL 0.261

Assuming Gamma Distribution    95% KM (z) UCL 0.26

5% K-S Critical Value 0.165 SD 0.267

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0415

5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method

K-S Test Statistic 0.776 Mean 0.191

A-D Test Statistic 0.831 Nonparametric Statistics

Theta Star 0.283

nu star 55.03

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.917 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL 0.274

   95% H-UCL 0.308

   95% t UCL 0.259

   95% Percentile Bootstrap UCL 0.264

Mean in Original Scale 0.189

SD in Original Scale 0.272

MLE yields a negative mean Mean in Log Scale -2.46

SD in Log Scale 1.245

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.271 SD 1.297

   95% DL/2 (t) UCL 0.262    95%  H-Stat (DL/2) UCL 0.339

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.192 Mean -2.466

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.742 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 79.07%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

SD of Detected 0.299 SD of Detected 1.11

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Detected 1.11 Maximum Detected 0.104

Mean of Detected 0.26 Mean of Detected -1.928

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0177 Minimum Detected -4.034

Number of Distinct Detected Data 30 Number of Non-Detect Data 13

Number of Missing Values 69 Percent Non-Detects 30.23%

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 43 Number of Detected Data 30
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   95% Gamma Approximate UCL 0.0625    95% KM (Percentile Bootstrap) UCL 0.0552

   95% Adjusted Gamma UCL 0.063

Nu star 99.39 Potential UCLs to Use

AppChi2 77.39    95% KM (t) UCL 0.0558

k star 1.156 99% KM (Chebyshev) UCL 0.117

Theta star 0.0421

Median 0.0306 95% KM (Chebyshev) UCL 0.0755

SD 0.0428 97.5% KM (Chebyshev) UCL 0.0894

Maximum 0.213    95% KM (BCA) UCL 0.0556

Mean 0.0487    95% KM (Percentile Bootstrap) UCL 0.0552

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0557

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0597

   95% KM (t) UCL 0.0558

Assuming Gamma Distribution    95% KM (z) UCL 0.0556

5% K-S Critical Value 0.232 SD 0.0443

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00735

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 0.0435

A-D Test Statistic 0.372 Nonparametric Statistics

Theta Star 0.0557

nu star 40.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.462 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.0583

   95% H-UCL 0.0506

   95% t UCL 0.0552

   95% Percentile Bootstrap UCL 0.0552

Mean in Original Scale 0.0441

SD in Original Scale 0.0435

MLE method failed to converge properly Mean in Log Scale -3.387

SD in Log Scale 0.639

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0497 SD 0.783

   95% DL/2 (t) UCL 0.0582    95%  H-Stat (DL/2) UCL 0.0549

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0455 Mean -3.468

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

SD of Detected 0.0619 SD of Detected 0.843

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Detected 0.213 Maximum Detected -1.546

Mean of Detected 0.0815 Mean of Detected -2.81

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0187 Minimum Detected -3.979

Number of Distinct Detected Data 14 Number of Non-Detect Data 29

Number of Missing Values 69 Percent Non-Detects 67.44%

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 43 Number of Detected Data 14
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   95% Adjusted Gamma UCL     N/A

AppChi2 170.6    95% KM (t) UCL 0.163

   95% Gamma Approximate UCL 0.0674    95% KM (Percentile Bootstrap) UCL 0.194

Theta star 0.0235

Nu star 202.5 Potential UCLs to Use

SD 0.0411 97.5% KM (Chebyshev) UCL 0.382

k star 2.411 99% KM (Chebyshev) UCL 0.56

Mean 0.0568    95% KM (Percentile Bootstrap) UCL 0.194

Median 0.0511 95% KM (Chebyshev) UCL 0.292

Minimum 0.00711    95% KM (bootstrap t) UCL 0.268

Maximum 0.258    95% KM (BCA) UCL 0.198

Assuming Gamma Distribution    95% KM (z) UCL 0.161

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.169

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.048

   95% KM (t) UCL 0.163

K-S Test Statistic 0.667 Mean 0.0821

5% K-S Critical Value 0.403 SD 0.093

A-D Test Statistic 0.425 Nonparametric Statistics

5% A-D Critical Value 0.667 Kaplan-Meier (KM) Method

nu star 3.289

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.411 Data appear Normal at 5% Significance Level

Theta Star 0.238

   95% H-UCL 0.0553

   95% Percentile Bootstrap UCL 0.0598

   95% BCA Bootstrap UCL 0.0659

SD in Original Scale 0.037

   95% t UCL 0.0591

SD in Log Scale 0.464

Mean in Original Scale 0.0495

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.138

   95% DL/2 (t) UCL 0.399    95%  H-Stat (DL/2) UCL 0.45

Mean 0.311 Mean -1.557

SD 0.336 SD 0.926

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.858

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 3.54 Maximum Non-Detect 1.264

SD of Detected 0.113 SD of Detected 1.299

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Detected 0.258 Maximum Detected -1.355

Mean of Detected 0.098 Mean of Detected -2.915

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0186 Minimum Detected -3.985

Number of Distinct Detected Data 3 Number of Non-Detect Data 38

Number of Missing Values 70 Percent Non-Detects 90.48%

Carbazole

General Statistics

Number of Valid Data 42 Number of Detected Data 4
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   95% Gamma Approximate UCL 0.144    95% KM (Percentile Bootstrap) UCL 0.107

   95% Adjusted Gamma UCL 0.148

Nu star 11.52 Potential UCLs to Use

AppChi2 4.914    95% KM (t) UCL 0.101

k star 0.134 99% KM (Chebyshev) UCL 0.218

Theta star 0.458

Median 0.000001 95% KM (Chebyshev) UCL 0.139

SD 0.0978 97.5% KM (Chebyshev) UCL 0.166

Maximum 0.313    95% KM (BCA) UCL 0.113

Mean 0.0614    95% KM (Percentile Bootstrap) UCL 0.107

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0974

Minimum 0.000001    95% KM (bootstrap t) UCL 0.104

   95% KM (t) UCL 0.101

Assuming Gamma Distribution    95% KM (z) UCL 0.101

5% K-S Critical Value 0.212 SD 0.0888

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0142

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

K-S Test Statistic 0.75 Mean 0.0772

A-D Test Statistic 0.657 Nonparametric Statistics

Theta Star 0.0925

nu star 56.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.663 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.1

   95% H-UCL 0.0989

   95% t UCL 0.0973

   95% Percentile Bootstrap UCL 0.0975

Mean in Original Scale 0.0742

SD in Original Scale 0.09

MLE method failed to converge properly Mean in Log Scale -3.167

SD in Log Scale 0.993

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0909 SD 1.035

   95% DL/2 (t) UCL 0.102    95%  H-Stat (DL/2) UCL 0.111

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0786 Mean -3.117

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.901

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

SD of Detected 0.1 SD of Detected 0.833

Minimum Non-Detect 0.0339 Minimum Non-Detect -3.384

Maximum Detected 0.313 Maximum Detected -1.162

Mean of Detected 0.154 Mean of Detected -2.146

Raw Statistics Log-transformed Statistics

Minimum Detected 0.023 Minimum Detected -3.772

Number of Distinct Detected Data 17 Number of Non-Detect Data 26

Number of Missing Values 69 Percent Non-Detects 60.47%

General Statistics

Number of Valid Data 43 Number of Detected Data 17

Indeno(1,2,3-cd)pyrene
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   95% Gamma Approximate UCL 3.41

   95% Adjusted Gamma UCL 3.49

Nu star 18.23 Potential UCLs to Use

AppChi2 9.558    99% KM (Chebyshev) UCL 6.55

k star 0.212 99% KM (Chebyshev) UCL 6.55

Theta star 8.434

Median 0.122 95% KM (Chebyshev) UCL 3.883

SD 3.127 97.5% KM (Chebyshev) UCL 4.782

Maximum 12.2    95% KM (BCA) UCL 2.647

Mean 1.788    95% KM (Percentile Bootstrap) UCL 2.546

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.604

Minimum 0.000001    95% KM (bootstrap t) UCL 2.789

   95% KM (t) UCL 2.605

Assuming Gamma Distribution    95% KM (z) UCL 2.588

5% K-S Critical Value 0.155 SD 3.085

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.477

5% A-D Critical Value 0.853 Kaplan-Meier (KM) Method

K-S Test Statistic 0.853 Mean 1.803

A-D Test Statistic 1.509 Nonparametric Statistics

Theta Star 6.494

nu star 23.68

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.312 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 2.694

   95% H UCL 37.68

   95% t UCL 2.594

   95% Percentile Bootstrap UCL 2.601

   95% MLE (t) UCL 1.461 Mean in Original Scale 1.793

   95% MLE (Tiku) UCL 2.95 SD in Original Scale 3.124

Mean 0.144 Mean in Log Scale -1.771

SD 5.135 SD in Log Scale 2.65

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 3.097 SD 2.642

   95% DL/2 (t) UCL 2.679    95%  H-Stat (DL/2) UCL 45.5

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.885 Mean -1.552

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.677 Shapiro Wilk Test Statistic 0.935

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.74%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 3.92 Maximum Non-Detect 1.366

SD of Detected 3.257 SD of Detected 2.539

Minimum Non-Detect 0.0036 Minimum Non-Detect -5.627

Maximum Detected 12.2 Maximum Detected 2.501

Mean of Detected 2.023 Mean of Detected -1.434

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Number of Distinct Detected Data 38 Number of Non-Detect Data 5

Number of Missing Values 68 Percent Non-Detects 11.63%

Aroclor-1254

General Statistics

Number of Valid Data 43 Number of Detected Data 38
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   95% Gamma Approximate UCL 4.191

   95% Adjusted Gamma UCL 4.291

Nu star 17.76 Potential UCLs to Use

AppChi2 9.218    99% KM (Chebyshev) UCL 13.61

k star 0.207 99% KM (Chebyshev) UCL 13.61

Theta star 10.53

Median 0.122 95% KM (Chebyshev) UCL 7.187

SD 7.532 97.5% KM (Chebyshev) UCL 9.355

Maximum 38.1    95% KM (BCA) UCL 4.247

Mean 2.175    95% KM (Percentile Bootstrap) UCL 4.106

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.107

Minimum 0.000001    95% KM (bootstrap t) UCL 14.37

   95% KM (t) UCL 4.109

Assuming Gamma Distribution    95% KM (z) UCL 4.066

5% K-S Critical Value 0.153 SD 7.444

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.15

5% A-D Critical Value 0.879 Kaplan-Meier (KM) Method

K-S Test Statistic 0.879 Mean 2.175

A-D Test Statistic 3.082 Nonparametric Statistics

Theta Star 9.361

nu star 19.98

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.25 Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL 5.259

   95% H-UCL 20.29

   95% t UCL 4.107

   95% Percentile Bootstrap UCL 4.324

Mean in Original Scale 2.175

SD in Original Scale 7.532

MLE yields a negative mean Mean in Log Scale -2.273

SD in Log Scale 2.62

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 7.532 SD 2.55

   95% DL/2 (t) UCL 4.107    95%  H-Stat (DL/2) UCL 16.11

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.175 Mean -2.232

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.327 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 34.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 28

Maximum Non-Detect 0.0189 Maximum Non-Detect -3.969

SD of Detected 7.791 SD of Detected 2.431

Minimum Non-Detect 0.00343 Minimum Non-Detect -5.675

Maximum Detected 38.1 Maximum Detected 3.64

Mean of Detected 2.338 Mean of Detected -1.965

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0032 Minimum Detected -5.745

Number of Distinct Detected Data 40 Number of Non-Detect Data 3

Number of Missing Values 68 Percent Non-Detects 6.98%

Aroclor-1260

General Statistics

Number of Valid Data 43 Number of Detected Data 40
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Potential UCL to Use Use 95% Approximate Gamma UCL 9561

   95% Approximate Gamma UCL 9561

   95% Adjusted Gamma UCL 9573

97.5% Chebyshev(Mean, Sd) UCL 10938

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12072

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 9521

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10361

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 9561

Kolmogorov-Smirnov Test Statistic 0.0877    95% Percentile Bootstrap UCL 9550

   95% Standard Bootstrap UCL 9526

Anderson-Darling Test Statistic 0.473    95% Bootstrap-t UCL 9571

Adjusted Level of Significance 0.0464    95% CLT UCL 9530

Adjusted Chi Square Value 1593    95% Jackknife UCL 9537

nu star 1689

Approximate Chi Square Value (.05) 1595 Nonparametric Statistics

MLE of Mean 9026

MLE of Standard Deviation 2523

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.8 Data appear Gamma Distributed at 5% Significance Level

Theta Star 705.3

   95% Modified-t UCL (Johnson-1978) 9541    99% Chebyshev (MVUE) UCL 12206

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10425

   95% Adjusted-CLT UCL (Chen-1995) 9555  97.5% Chebyshev (MVUE) UCL 11026

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9537    95% H-UCL 9612

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.121 Lilliefors Test Statistic 0.0755

Coefficient of Variation 0.275

Skewness 0.627

SD 2487

Std. Error of Mean 306.1

Mean 9026 Mean of log Data 9.07

Median 8760 SD of log Data 0.281

Minimum 3440 Minimum of Log Data 8.143

Maximum 15500 Maximum of Log Data 9.649

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 65
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   95% Adjusted Gamma UCL 0.173

AppChi2 5.212    95% KM (t) UCL 0.235

   95% Gamma Approximate UCL 0.169    95% KM (Percentile Bootstrap) UCL 0.438

Theta star 0.812

Nu star 11.98 Potential UCLs to Use

SD 0.273 97.5% KM (Chebyshev) UCL 0.383

k star 0.0907 99% KM (Chebyshev) UCL 0.503

Mean 0.0736    95% KM (Percentile Bootstrap) UCL 0.438

Median 0.000001 95% KM (Chebyshev) UCL 0.322

Minimum 0.000001    95% KM (bootstrap t) UCL 0.258

Maximum 1.7    95% KM (BCA) UCL 0.497

Assuming Gamma Distribution    95% KM (z) UCL 0.235

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.278

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0324

   95% KM (t) UCL 0.235

K-S Test Statistic 0.718 Mean 0.181

5% K-S Critical Value 0.316 SD 0.243

A-D Test Statistic 0.21 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

nu star 15.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.096 Data appear Normal at 5% Significance Level

Theta Star 0.634

   95% H-UCL 0.0516

   95% Percentile Bootstrap UCL 0.14

   95% BCA Bootstrap UCL 0.16

SD in Original Scale 0.271

   95% t UCL 0.136

SD in Log Scale 1.538

Mean in Original Scale 0.0807

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.615

   95% DL/2 (t) UCL 0.174    95%  H-Stat (DL/2) UCL 0.123

Mean 0.119 Mean -3.123

SD 0.27 SD 1.186

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.973

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

Warning:  There are only 7 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 63

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.93 Maximum Non-Detect -0.0726

SD of Detected 0.553 SD of Detected 0.904

Minimum Non-Detect 0.0231 Minimum Non-Detect -3.768

Maximum Detected 1.7 Maximum Detected 0.531

Mean of Detected 0.694 Mean of Detected -0.677

Raw Statistics Log-transformed Statistics

Minimum Detected 0.12 Minimum Detected -2.12

Number of Distinct Detected Data 7 Number of Non-Detect Data 59

Number of Missing Values 46 Percent Non-Detects 89.39%

Antimony

General Statistics

Number of Valid Data 66 Number of Detected Data 7
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or 95% Modified-t UCL 9.049

Potential UCL to Use Use 95% Student's-t UCL 9.02

   95% Approximate Gamma UCL 8.964

   95% Adjusted Gamma UCL 8.985

97.5% Chebyshev(Mean, Sd) UCL 11.61

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13.71

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 9.298

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.54

Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 9.566

Kolmogorov-Smirnov Test Statistic 0.141    95% Percentile Bootstrap UCL 9.047

   95% Standard Bootstrap UCL 9.002

Anderson-Darling Test Statistic 1.253    95% Bootstrap-t UCL 9.249

Adjusted Level of Significance 0.0464    95% CLT UCL 9.006

Adjusted Chi Square Value 472.6    95% Jackknife UCL 9.02

nu star 525.9

Approximate Chi Square Value (.05) 473.7 Nonparametric Statistics

MLE of Mean 8.074

MLE of Standard Deviation 4.045

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.984 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.027

   95% Modified-t UCL (Johnson-1978) 9.049    99% Chebyshev (MVUE) UCL 13.18

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.29

   95% Adjusted-CLT UCL (Chen-1995) 9.192  97.5% Chebyshev (MVUE) UCL 11.27

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.02    95% H-UCL 9.039

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.178 Lilliefors Test Statistic 0.11

Coefficient of Variation 0.57

Skewness 2.488

SD 4.603

Std. Error of Mean 0.567

Mean 8.074 Mean of log Data 1.964

Median 6.55 SD of log Data 0.496

Minimum 1.9 Minimum of Log Data 0.642

Maximum 31.8 Maximum of Log Data 3.459

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 48

Arsenic
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1.318

   95% Approximate Gamma UCL 0.918

   95% Adjusted Gamma UCL 0.921

97.5% Chebyshev(Mean, Sd) UCL 1.555

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.02

Kolmogorov-Smirnov 5% Critical Value 0.112    95% BCA Bootstrap UCL 1.086

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.318

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 1.926

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 0.995

   95% Standard Bootstrap UCL 0.969

Anderson-Darling Test Statistic 3.51    95% Bootstrap-t UCL 1.182

Adjusted Level of Significance 0.0464    95% CLT UCL 0.978

Adjusted Chi Square Value 165.2    95% Jackknife UCL 0.981

nu star 197.4

Approximate Chi Square Value (.05) 165.9 Nonparametric Statistics

MLE of Mean 0.771

MLE of Standard Deviation 0.631

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.495 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.516

   95% Modified-t UCL (Johnson-1978) 0.993    99% Chebyshev (MVUE) UCL 1.415

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.017

   95% Adjusted-CLT UCL (Chen-1995) 1.057  97.5% Chebyshev (MVUE) UCL 1.151

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.981    95% H-UCL 0.856

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.274 Lilliefors Test Statistic 0.146

Skewness 4.829

Relevant UCL Statistics

Std. Error of Mean 0.126

Coefficient of Variation 1.322

Median 0.425 SD of log Data 0.738

SD 1.02

Maximum 7.4 Maximum of Log Data 2.001

Mean 0.771 Mean of log Data -0.614

Raw Statistics Log-transformed Statistics

Minimum 0.16 Minimum of Log Data -1.833

Number of Valid Observations 66 Number of Distinct Observations 43

Number of Missing Values 46

Beryllium

General Statistics
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or 95% Modified-t UCL 20.74

Potential UCL to Use Use 95% Student's-t UCL 20.62

   95% Approximate Gamma UCL 20.1

   95% Adjusted Gamma UCL 20.14

97.5% Chebyshev(Mean, Sd) UCL 26.72

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.66

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 21.54

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.21

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 31.48

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 20.71

   95% Standard Bootstrap UCL 20.67

Anderson-Darling Test Statistic 3.179    95% Bootstrap-t UCL 22.42

Adjusted Level of Significance 0.0464    95% CLT UCL 20.59

Adjusted Chi Square Value 666.8    95% Jackknife UCL 20.62

nu star 729.7

Approximate Chi Square Value (.05) 668.1 Nonparametric Statistics

MLE of Mean 18.4

MLE of Standard Deviation 7.826

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.528 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.328

   95% Modified-t UCL (Johnson-1978) 20.74    99% Chebyshev (MVUE) UCL 26.61

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 21.8

   95% Adjusted-CLT UCL (Chen-1995) 21.35  97.5% Chebyshev (MVUE) UCL 23.42

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 20.62    95% H-UCL 19.64

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.235 Lilliefors Test Statistic 0.138

Coefficient of Variation 0.589

Skewness 4.334

SD 10.83

Std. Error of Mean 1.333

Mean 18.4 Mean of log Data 2.823

Median 16 SD of log Data 0.376

Minimum 8.7 Minimum of Log Data 2.163

Maximum 84.5 Maximum of Log Data 4.437

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 52
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or 95% Modified-t UCL 5.208

or 95% H-UCL 5.174

Potential UCL to Use Use 95% Student's-t UCL 5.192

   95% Approximate Gamma UCL 5.155

   95% Adjusted Gamma UCL 5.166

97.5% Chebyshev(Mean, Sd) UCL 6.688

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.9

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 5.302

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.072

Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 5.404

Kolmogorov-Smirnov Test Statistic 0.134    95% Percentile Bootstrap UCL 5.202

   95% Standard Bootstrap UCL 5.201

Anderson-Darling Test Statistic 1.19    95% Bootstrap-t UCL 5.338

Adjusted Level of Significance 0.0464    95% CLT UCL 5.185

Adjusted Chi Square Value 480.4    95% Jackknife UCL 5.192

nu star 534.1

Approximate Chi Square Value (.05) 481.5 Nonparametric Statistics

MLE of Mean 4.647

MLE of Standard Deviation 2.31

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.046 Data appear Lognormal at 5% Significance Level

Theta Star 1.149

   95% Modified-t UCL (Johnson-1978) 5.208    99% Chebyshev (MVUE) UCL 7.503

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.881

   95% Adjusted-CLT UCL (Chen-1995) 5.284  97.5% Chebyshev (MVUE) UCL 6.428

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.192    95% H-UCL 5.174

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.206 Lilliefors Test Statistic 0.103

Skewness 2.306

Relevant UCL Statistics

Std. Error of Mean 0.327

Coefficient of Variation 0.572

Median 4.25 SD of log Data 0.486

SD 2.656

Maximum 16.2 Maximum of Log Data 2.785

Mean 4.647 Mean of log Data 1.413

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.336

Number of Valid Observations 66 Number of Distinct Observations 39

Number of Missing Values 46

Cobalt

General Statistics
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   95% Gamma Approximate UCL 192.7

   95% Adjusted Gamma UCL 196.4

Nu star 12.85 Potential UCLs to Use

AppChi2 5.791    95% KM (BCA) UCL 135.6

k star 0.0988 99% KM (Chebyshev) UCL 324

Theta star 878.8

Median 10 95% KM (Chebyshev) UCL 193.5

SD 189.1 97.5% KM (Chebyshev) UCL 237.6

Maximum 1090    95% KM (BCA) UCL 135.6

Mean 86.85    95% KM (Percentile Bootstrap) UCL 133.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 130.3

Minimum 0.000001    95% KM (bootstrap t) UCL 156.7

   95% KM (t) UCL 130.7

Assuming Gamma Distribution    95% KM (z) UCL 130.2

5% K-S Critical Value 0.157 SD 185.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 23.34

5% A-D Critical Value 0.792 Kaplan-Meier (KM) Method

K-S Test Statistic 0.792 Mean 91.79

A-D Test Statistic 0.773 Nonparametric Statistics

Theta Star 250.1

nu star 45.14

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.664 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 144.4

   95% H-UCL 177.5

   95% t UCL 127.7

   95% Percentile Bootstrap UCL 131.6

Mean in Original Scale 88.75

SD in Original Scale 188.2

MLE yields a negative mean Mean in Log Scale 2.83

SD in Log Scale 1.842

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 187.1 SD 1.562

   95% DL/2 (t) UCL 130    95%  H-Stat (DL/2) UCL 133.3

DL/2 Substitution Method DL/2 Substitution Method

Mean 91.22 Mean 3.185

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.681 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.77%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 46

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19

Maximum Non-Detect 65.3 Maximum Non-Detect 4.179

SD of Detected 236.2 SD of Detected 1.386

Minimum Non-Detect 6 Minimum Non-Detect 1.792

Maximum Detected 1090 Maximum Detected 6.994

Mean of Detected 166 Mean of Detected 4.258

Raw Statistics Log-transformed Statistics

Minimum Detected 9.6 Minimum Detected 2.262

Number of Distinct Detected Data 33 Number of Non-Detect Data 31

Number of Missing Values 47 Percent Non-Detects 47.69%

General Statistics

Number of Valid Data 65 Number of Detected Data 34

Copper
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or 95% Modified-t UCL 14372

Potential UCL to Use Use 95% Student's-t UCL 14260

   95% Approximate Gamma UCL 13789

   95% Adjusted Gamma UCL 13818

97.5% Chebyshev(Mean, Sd) UCL 18919

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22691

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 15155

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16999

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 21530

Kolmogorov-Smirnov Test Statistic 0.182    95% Percentile Bootstrap UCL 14383

   95% Standard Bootstrap UCL 14187

Anderson-Darling Test Statistic 2.945    95% Bootstrap-t UCL 15808

Adjusted Level of Significance 0.0464    95% CLT UCL 14235

Adjusted Chi Square Value 596.2    95% Jackknife UCL 14260

nu star 655.8

Approximate Chi Square Value (.05) 597.4 Nonparametric Statistics

MLE of Mean 12561

MLE of Standard Deviation 5635

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.968 Data do not follow a Discernable Distribution (0.05)

Theta Star 2528

   95% Modified-t UCL (Johnson-1978) 14372    99% Chebyshev (MVUE) UCL 18414

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14967

   95% Adjusted-CLT UCL (Chen-1995) 14956  97.5% Chebyshev (MVUE) UCL 16130

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14260    95% H-UCL 13430

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.246 Lilliefors Test Statistic 0.14

Coefficient of Variation 0.658

Skewness 5.38

SD 8271

Std. Error of Mean 1018

Mean 12561 Mean of log Data 9.339

Median 11150 SD of log Data 0.395

Minimum 5830 Minimum of Log Data 8.671

Maximum 69900 Maximum of Log Data 11.15

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 56
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Use 95% H-UCLPotential UCL to Use 33.85

   95% Approximate Gamma UCL 31.82

   95% Adjusted Gamma UCL 31.96

97.5% Chebyshev(Mean, Sd) UCL 48.93

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 62.5

Kolmogorov-Smirnov 5% Critical Value 0.112    95% BCA Bootstrap UCL 33.48

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 42.03

Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 34.4

Kolmogorov-Smirnov Test Statistic 0.121    95% Percentile Bootstrap UCL 32.27

   95% Standard Bootstrap UCL 32.08

Anderson-Darling Test Statistic 1.287    95% Bootstrap-t UCL 35.13

Adjusted Level of Significance 0.0464    95% CLT UCL 32.09

Adjusted Chi Square Value 124.1    95% Jackknife UCL 32.17

nu star 152.1

Approximate Chi Square Value (.05) 124.6 Nonparametric Statistics

MLE of Mean 26.06

MLE of Standard Deviation 24.28

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.152 Data appear Lognormal at 5% Significance Level

Theta Star 22.62

   95% Modified-t UCL (Johnson-1978) 32.38    99% Chebyshev (MVUE) UCL 61.31

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 41.27

   95% Adjusted-CLT UCL (Chen-1995) 33.38  97.5% Chebyshev (MVUE) UCL 48.03

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 32.17    95% H-UCL 33.85

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.214 Lilliefors Test Statistic 0.0734

Skewness 2.687

Relevant UCL Statistics

Std. Error of Mean 3.662

Coefficient of Variation 1.142

Median 14.85 SD of log Data 0.966

SD 29.75

Maximum 175 Maximum of Log Data 5.165

Mean 26.06 Mean of log Data 2.788

Raw Statistics Log-transformed Statistics

Minimum 2.5 Minimum of Log Data 0.916

Number of Valid Observations 66 Number of Distinct Observations 61

Number of Missing Values 46

Lead

General Statistics
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Potential UCL to Use Use 95% H-UCL 182.2

   95% Approximate Gamma UCL 183.9

   95% Adjusted Gamma UCL 184.4

97.5% Chebyshev(Mean, Sd) UCL 252.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 304.5

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 195.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 225.4

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 217.7

Kolmogorov-Smirnov Test Statistic 0.135    95% Percentile Bootstrap UCL 188.2

   95% Standard Bootstrap UCL 186.4

Anderson-Darling Test Statistic 1.31    95% Bootstrap-t UCL 197

Adjusted Level of Significance 0.0464    95% CLT UCL 187

Adjusted Chi Square Value 381    95% Jackknife UCL 187.4

nu star 429

Approximate Chi Square Value (.05) 382 Nonparametric Statistics

MLE of Mean 163.7

MLE of Standard Deviation 90.82

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.25 Data appear Lognormal at 5% Significance Level

Theta Star 50.38

   95% Modified-t UCL (Johnson-1978) 188.3    99% Chebyshev (MVUE) UCL 270.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 208.8

   95% Adjusted-CLT UCL (Chen-1995) 193.3  97.5% Chebyshev (MVUE) UCL 229.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 187.4    95% H-UCL 182.2

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.208 Lilliefors Test Statistic 0.0926

Coefficient of Variation 0.702

Skewness 3.382

SD 114.9

Std. Error of Mean 14.15

Mean 163.7 Mean of log Data 4.944

Median 130.5 SD of log Data 0.526

Minimum 48.2 Minimum of Log Data 3.875

Maximum 827 Maximum of Log Data 6.718

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 58

Manganese
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   95% Gamma Approximate UCL 0.122    95% KM (% Bootstrap) UCL 0.129

   95% Adjusted Gamma UCL 0.123

Nu star 43.04 Potential UCLs to Use

AppChi2 29    95% KM (t) UCL 0.117

k star 0.326 99% KM (Chebyshev) UCL 0.179

Theta star 0.251

Median 0.0785 95% KM (Chebyshev) UCL 0.137

SD 0.0762 97.5% KM (Chebyshev) UCL 0.151

Maximum 0.43    95% KM (BCA) UCL 0.135

Mean 0.0819    95% KM (Percentile Bootstrap) UCL 0.129

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.116

Minimum 0.000001    95% KM (bootstrap t) UCL 0.121

   95% KM (t) UCL 0.117

Assuming Gamma Distribution    95% KM (z) UCL 0.117

5% K-S Critical Value 0.21 SD 0.0562

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00751

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 0.105

A-D Test Statistic 1.308 Nonparametric Statistics

Theta Star 0.0364

nu star 150.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.424 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.111

   95% H-UCL 0.102

   95% t UCL 0.106

   95% Percentile Bootstrap UCL 0.107

Mean in Original Scale 0.0935

SD in Original Scale 0.0615

MLE method failed to converge properly Mean in Log Scale -2.496

SD in Log Scale 0.463

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.063 SD 0.482

   95% DL/2 (t) UCL 0.102    95%  H-Stat (DL/2) UCL 0.097

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.089 Mean -2.56

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.685 Shapiro Wilk Test Statistic 0.866

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.97%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 64

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

SD of Detected 0.0882 SD of Detected 0.418

Minimum Non-Detect 0.083 Minimum Non-Detect -2.489

Maximum Detected 0.43 Maximum Detected -0.844

Mean of Detected 0.161 Mean of Detected -1.923

Raw Statistics Log-transformed Statistics

Minimum Detected 0.078 Minimum Detected -2.551

Number of Distinct Detected Data 10 Number of Non-Detect Data 49

Number of Missing Values 46 Percent Non-Detects 74.24%

General Statistics

Number of Valid Data 66 Number of Detected Data 17

Thallium
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Potential UCL to Use Use 95% Student's-t UCL 5.202

   95% Approximate Gamma UCL 5.213

   95% Adjusted Gamma UCL 5.219

97.5% Chebyshev(Mean, Sd) UCL 5.926

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.513

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 5.215

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.628

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 5.214

Kolmogorov-Smirnov Test Statistic 0.0782    95% Percentile Bootstrap UCL 5.187

   95% Standard Bootstrap UCL 5.199

Anderson-Darling Test Statistic 0.35    95% Bootstrap-t UCL 5.233

Adjusted Level of Significance 0.0464    95% CLT UCL 5.198

Adjusted Chi Square Value 1795    95% Jackknife UCL 5.202

nu star 1897

Approximate Chi Square Value (.05) 1797 Nonparametric Statistics

MLE of Mean 4.938

MLE of Standard Deviation 1.302

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.37 Data appear Normal at 5% Significance Level

Theta Star 0.344

   95% Modified-t UCL (Johnson-1978) 5.204    99% Chebyshev (MVUE) UCL 6.572

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.656

   95% Adjusted-CLT UCL (Chen-1995) 5.213  97.5% Chebyshev (MVUE) UCL 5.965

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.202    95% H-UCL 5.236

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0846 Lilliefors Test Statistic 0.0957

Coefficient of Variation 0.26

Skewness 0.713

SD 1.286

Std. Error of Mean 0.158

Mean 4.938 Mean of log Data 1.563

Median 4.8 SD of log Data 0.265

Minimum 1.9 Minimum of Log Data 0.642

Maximum 9.3 Maximum of Log Data 2.23

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 36
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or 95% Modified-t UCL 503

Potential UCL to Use Use 95% Student's-t UCL 502.2

   95% Approximate Gamma UCL 500.4

   95% Adjusted Gamma UCL 501.1

97.5% Chebyshev(Mean, Sd) UCL 592.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 665.1

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 505.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 555.1

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 513.5

Kolmogorov-Smirnov Test Statistic 0.133    95% Percentile Bootstrap UCL 501.5

   95% Standard Bootstrap UCL 502.2

Anderson-Darling Test Statistic 1.359    95% Bootstrap-t UCL 509.4

Adjusted Level of Significance 0.0464    95% CLT UCL 501.7

Adjusted Chi Square Value 1279    95% Jackknife UCL 502.2

nu star 1365

Approximate Chi Square Value (.05) 1281 Nonparametric Statistics

MLE of Mean 469.3

MLE of Standard Deviation 145.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.34 Data do not follow a Discernable Distribution (0.05)

Theta Star 45.37

   95% Modified-t UCL (Johnson-1978) 503    99% Chebyshev (MVUE) UCL 643.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 544.9

   95% Adjusted-CLT UCL (Chen-1995) 507  97.5% Chebyshev (MVUE) UCL 578.1

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 502.2    95% H-UCL 500

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.18 Lilliefors Test Statistic 0.113

Coefficient of Variation 0.341

Skewness 2.052

SD 159.9

Std. Error of Mean 19.68

Mean 469.3 Mean of log Data 6.104

Median 446 SD of log Data 0.3

Minimum 195 Minimum of Log Data 5.273

Maximum 1130 Maximum of Log Data 7.03

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 60
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   95% Adjusted Gamma UCL 0.794

AppChi2 9.609    95% KM (t) UCL 0.639

   95% Gamma Approximate UCL 0.783

Theta star 2.964

Nu star 18.3 Potential UCLs to Use

SD 0.691 97.5% KM (Chebyshev) UCL 1.012

k star 0.139 99% KM (Chebyshev) UCL 1.314

Mean 0.411    95% KM (Percentile Bootstrap) UCL 0.646

Median 0.125 95% KM (Chebyshev) UCL 0.858

Minimum 0.000001    95% KM (bootstrap t) UCL 0.694

Maximum 4    95% KM (BCA) UCL 0.648

Assuming Gamma Distribution    95% KM (z) UCL 0.637

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.636

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0814

   95% KM (t) UCL 0.639

K-S Test Statistic 0.764 Mean 0.504

5% K-S Critical Value 0.158 SD 0.643

A-D Test Statistic 0.414 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

nu star 88.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.384 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.602

   95% H-UCL 0.594

   95% Percentile Bootstrap UCL 0.604

   95% BCA Bootstrap UCL 0.637

SD in Original Scale 0.658

   95% t UCL 0.605

SD in Log Scale 1.052

Mean in Original Scale 0.47

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.369

   95% DL/2 (t) UCL 0.658    95%  H-Stat (DL/2) UCL 0.709

Mean 0.525 Mean -1.179

SD 0.649 SD 1.042

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.767 Shapiro Wilk Test Statistic 0.965

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.97%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 64

Minimum Non-Detect 0.088 Minimum Non-Detect -2.43

Maximum Non-Detect 2.3 Maximum Non-Detect 0.833

Mean of Detected 0.833 Mean of Detected -0.551

SD of Detected 0.802 SD of Detected 0.879

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 4 Maximum Detected 1.386

Number of Missing Values 46 Percent Non-Detects 51.52%

Raw Statistics Log-transformed Statistics

Number of Valid Data 66 Number of Detected Data 32

Number of Distinct Detected Data 28 Number of Non-Detect Data 34

Tungsten

General Statistics
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Potential UCL to Use Use 95% H-UCL 62.82

   95% Approximate Gamma UCL 144.9

   95% Adjusted Gamma UCL 146.1

97.5% Chebyshev(Mean, Sd) UCL 544.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 808.7

Kolmogorov-Smirnov 5% Critical Value 0.114    95% BCA Bootstrap UCL 322

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 410.2

Anderson-Darling 5% Critical Value 0.857    95% Hall's Bootstrap UCL 934.7

Kolmogorov-Smirnov Test Statistic 0.307    95% Percentile Bootstrap UCL 240.1

   95% Standard Bootstrap UCL 215.6

Anderson-Darling Test Statistic 9.491    95% Bootstrap-t UCL 1643

Adjusted Level of Significance 0.0466    95% CLT UCL 216.7

Adjusted Chi Square Value 31.87    95% Jackknife UCL 218.3

nu star 46.83

Approximate Chi Square Value (.05) 32.12 Nonparametric Statistics

MLE of Mean 99.42

MLE of Standard Deviation 173.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.33 Data appear Lognormal at 5% Significance Level

Theta Star 301.5

   95% Modified-t UCL (Johnson-1978) 230    99% Chebyshev (MVUE) UCL 125.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 76.14

   95% Adjusted-CLT UCL (Chen-1995) 292  97.5% Chebyshev (MVUE) UCL 92.84

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 218.3    95% H-UCL 62.82

Lilliefors Critical Value 0.105 Lilliefors Critical Value 0.105

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.447 Lilliefors Test Statistic 0.0818

Coefficient of Variation 6.042

Skewness 8.328

SD 600.7

Std. Error of Mean 71.29

Mean 99.42 Mean of log Data 2.574

Median 13.2 SD of log Data 1.471

Minimum 1.1 Minimum of Log Data 0.0953

Maximum 5070 Maximum of Log Data 8.531

Number of Missing Values 41

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 71 Number of Distinct Observations 63

Uranium
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or 95% Modified-t UCL 22.14

Potential UCL to Use Use 95% Student's-t UCL 22.1

   95% Approximate Gamma UCL 21.99

   95% Adjusted Gamma UCL 22.03

97.5% Chebyshev(Mean, Sd) UCL 27.12

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.18

Kolmogorov-Smirnov 5% Critical Value 0.11    95% BCA Bootstrap UCL 22.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.05

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 22.29

Kolmogorov-Smirnov Test Statistic 0.215    95% Percentile Bootstrap UCL 22.06

   95% Standard Bootstrap UCL 22.04

Anderson-Darling Test Statistic 3.037    95% Bootstrap-t UCL 22.25

Adjusted Level of Significance 0.0464    95% CLT UCL 22.07

Adjusted Chi Square Value 778.8    95% Jackknife UCL 22.1

nu star 846.8

Approximate Chi Square Value (.05) 780.2 Nonparametric Statistics

MLE of Mean 20.27

MLE of Standard Deviation 8.002

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.415 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.159

   95% Modified-t UCL (Johnson-1978) 22.14    99% Chebyshev (MVUE) UCL 29.77

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.36

   95% Adjusted-CLT UCL (Chen-1995) 22.32  97.5% Chebyshev (MVUE) UCL 26.19

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.1    95% H-UCL 21.94

Lilliefors Critical Value 0.109 Lilliefors Critical Value 0.109

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.262 Lilliefors Test Statistic 0.187

Coefficient of Variation 0.44

Skewness 1.707

SD 8.914

Std. Error of Mean 1.097

Mean 20.27 Mean of log Data 2.933

Median 17.85 SD of log Data 0.378

Minimum 7.2 Minimum of Log Data 1.974

Maximum 52.9 Maximum of Log Data 3.968

Number of Missing Values 46

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 66 Number of Distinct Observations 54

Vanadium

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Current 6.xls: SS Current A6 r5-14-2012

Page 24 of 26



   95% Adjusted Gamma UCL 3.631

AppChi2 17.8    95% KM (t) UCL 2.999

   95% Gamma Approximate UCL 3.591

Theta star 9.952

Nu star 29.12 Potential UCLs to Use

SD 2.136 97.5% KM (Chebyshev) UCL 4.066

k star 0.221 99% KM (Chebyshev) UCL 4.931

Mean 2.195    95% KM (Percentile Bootstrap) UCL 3.006

Median 1.95 95% KM (Chebyshev) UCL 3.626

Minimum 0.000001    95% KM (bootstrap t) UCL 3.128

Maximum 12.7    95% KM (BCA) UCL 3.031

Assuming Gamma Distribution    95% KM (z) UCL 2.993

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.997

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.233

   95% KM (t) UCL 2.999

K-S Test Statistic 0.753 Mean 2.61

5% K-S Critical Value 0.142 SD 1.826

A-D Test Statistic 0.537 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

nu star 284.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.645 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.911

   95% H-UCL 2.835

   95% Percentile Bootstrap UCL 2.875

   95% BCA Bootstrap UCL 2.95

SD in Original Scale 1.875

   95% t UCL 2.875

SD in Log Scale 0.6

Mean in Original Scale 2.49

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.718

   95% DL/2 (t) UCL 3.449    95%  H-Stat (DL/2) UCL 3.351

Mean 2.815 Mean 0.699

SD 3.086 SD 0.784

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.939 5% Shapiro Wilk Critical Value 0.939

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.967

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 66

Minimum Non-Detect 0.79 Minimum Non-Detect -0.236

Maximum Non-Detect 42.1 Maximum Non-Detect 3.74

Mean of Detected 3.321 Mean of Detected 1.068

SD of Detected 2.044 SD of Detected 0.499

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 12.7 Maximum Detected 2.542

Number of Missing Values 46 Percent Non-Detects 40.91%

Raw Statistics Log-transformed Statistics

Number of Valid Data 66 Number of Detected Data 39

Number of Distinct Detected Data 26 Number of Non-Detect Data 27

Zirconium

General Statistics
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   95% Adjusted Gamma UCL 18.9

AppChi2 78.35    95% KM (t) UCL 15.47

   95% Gamma Approximate UCL 18.75

Theta star 13.68

Nu star 100.5 Potential UCLs to Use

SD 10.64 97.5% KM (Chebyshev) UCL 24.95

k star 1.069 99% KM (Chebyshev) UCL 32.64

Mean 14.62    95% KM (Percentile Bootstrap) UCL 16.12

Median 12.56 95% KM (Chebyshev) UCL 21.03

Minimum 0.000001    95% KM (bootstrap t) UCL 16.49

Maximum 67.2    95% KM (BCA) UCL 16.03

Assuming Gamma Distribution    95% KM (z) UCL 15.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.58

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.077

   95% KM (t) UCL 15.47

K-S Test Statistic 0.732 Mean 11.98

5% K-S Critical Value 0.283 SD 10.64

A-D Test Statistic 0.301 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

nu star 21.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.213 Data appear Gamma Distributed at 5% Significance Level

Theta Star 19.03

   95% H-UCL 12.8

   95% Percentile Bootstrap UCL 14.45

   95% BCA Bootstrap UCL 15.33

SD in Original Scale 10.34

   95% t UCL 14.29

SD in Log Scale 0.479

Mean in Original Scale 11.76

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.303

   95% DL/2 (t) UCL 16.59    95%  H-Stat (DL/2) UCL 15.26

Mean 13.86 Mean 2.468

SD 11.16 SD 0.492

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.828 Shapiro Wilk Test Statistic 0.953

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 9 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 47

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 83.4 Maximum Non-Detect 4.424

SD of Detected 20.43 SD of Detected 0.843

Minimum Non-Detect 11.9 Minimum Non-Detect 2.477

Maximum Detected 67.2 Maximum Detected 4.208

Mean of Detected 23.08 Mean of Detected 2.818

Raw Statistics Log-transformed Statistics

Minimum Detected 5.93 Minimum Detected 1.78

Number of Distinct Detected Data 9 Number of Non-Detect Data 38

Number of Missing Values 64 Percent Non-Detects 80.85%

General Statistics

Number of Valid Data 47 Number of Detected Data 9

C11-C22 Aromatics
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AOI-4 
Current 6 – Cooling Water Recharge Pond 

Surface Water 
 



Arsenic, Total

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Number of Missing Values 1 Percent Non-Detects 14.29%

-6.209

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

0.0005 Minimum Non-Detect -7.601

Maximum Detected 0.0027 Maximum Detected -5.915

Mean of Detected 0.00207 Mean of Detected

Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect 0.0005 Maximum Non-Detect -7.601

SD of Detected 0.0005164 SD of Detected 0.26

Minimum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.823

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00242    95%  H-Stat (DL/2) UCL 0.00617

Mean 0.00181 Mean -6.507

SD 0.0008329

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00179 Mean in Log Scale -6.303

SD 0.0008057 SD in Log Scale 0.343

   95% MLE (t) UCL 0.00239 Mean in Original Scale 0.00192

   95% MLE (Tiku) UCL 0.00242 SD in Original Scale 0.0006092

   95% t UCL 0.00237

   95% Percentile Bootstrap UCL 0.00226

   95% BCA Bootstrap UCL 0.00224

0.0002224

   95% H UCL 0.00267

nu star 111.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.293 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.27 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

K-S Test Statistic 0.697 Mean 0.00197

5% K-S Critical Value 0.332 SD 0.0004949

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002049

   95% KM (t) UCL 0.00237

Assuming Gamma Distribution    95% KM (z) UCL 0.00231

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00236

Minimum 0.0003064    95% KM (bootstrap t) UCL 0.00239

Maximum 0.0027    95% KM (BCA) UCL 0.00234

Mean 0.00182    95% KM (Percentile Bootstrap) UCL 0.00233

Median 0.0019 95% KM (Chebyshev) UCL 0.00286

SD 0.0008154 97.5% KM (Chebyshev) UCL 0.00325

k star 1.901 99% KM (Chebyshev) UCL 0.00401

   95% KM (Percentile Bootstrap) UCL 0.00233

Theta star 0.0009549

Nu star 26.61 Potential UCLs to Use

   95% Adjusted Gamma UCL 0.0036

AppChi2 15.85    95% KM (t) UCL 0.00237

   95% Gamma Approximate UCL 0.00305
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8 8

0.00014 -8.874

0.00072 -7.236

0.0003325 -8.186

0.00022 0.623

0.0002196

7.764E-05

0.66

1.034

0.831 0.895

0.818 0.818

0.0004796 0.0006205

0.0006493

0.0004905 0.0007879

0.0004843 0.00106

1.944

0.000171

0.0003325

0.0002385

31.11

19.37

0.0195 0.0004602

17.06 0.0004796

0.000452

0.533 0.0006072

0.722 0.000478

0.28 0.0004625

0.296 0.0004763

0.0006709

0.0008174

0.0011

0.0005341

0.0006062

0.0004796

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 8 Values in this data

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Cobalt, Total

General Statistics

Number of Valid Observations Number of Distinct Observations
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General Statistics

Number of Valid Data 7 Number of Detected Data 4

Titanium, Total

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 42.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0053 Minimum Detected -5.24

Minimum Non-Detect -6.19

Maximum Detected 0.0124 Maximum Detected -4.39

Mean of Detected 0.0102 Mean of Detected -4.643

Maximum Non-Detect 0.00985 Maximum Non-Detect -4.62

SD of Detected 0.00329 SD of Detected 0.402

Minimum Non-Detect 0.00205

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 57.14%

Warning:  There are only 4 Distinct Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.744

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

SD 1.094

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0104    95%  H-Stat (DL/2) UCL 0.0493

Mean 0.0068 Mean -5.379

SD 0.00496

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00968 Mean in Log Scale -5.029

SD 0.0021 SD in Log Scale 0.571

   95% MLE (t) UCL 0.0112 Mean in Original Scale 0.0075

   95% MLE (Tiku) UCL 0.0117 SD in Original Scale 0.00407

   95% t UCL 0.0105

   95% Percentile Bootstrap UCL 0.00977

   95% BCA Bootstrap UCL 0.00989

0.00394

   95% H UCL 0.0142

nu star 20.63

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.579 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.656 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

K-S Test Statistic 0.657 Mean 0.00807

5% K-S Critical Value 0.395 SD 0.00323

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00141

   95% KM (t) UCL 0.0108

Assuming Gamma Distribution    95% KM (z) UCL 0.0104

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0117

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00928

Maximum 0.0124    95% KM (BCA) UCL 0.0124

Mean 0.00617    95% KM (Percentile Bootstrap) UCL 0.0121

Median 0.0053 95% KM (Chebyshev) UCL 0.0142

SD 0.00551 97.5% KM (Chebyshev) UCL 0.0169

k star 0.349 99% KM (Chebyshev) UCL 0.0221

0.0274    95% KM (Percentile Bootstrap) UCL 0.0121

Theta star 0.0177

Nu star 4.891 Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2 1.102    95% KM (t) UCL 0.0108

   95% Gamma Approximate UCL
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7 7

1

0.0049 -5.319

0.0133 -4.32

0.00804 -4.884

0.0076 0.374

0.00311

0.00118

0.387

0.829

0.913 0.944

0.803 0.803

0.0103 0.0115

0.013

0.0104 0.0151

0.0104 0.0194

4.854

0.00166

0.00804

0.00365

67.95

49.98

0.0158 0.00998

45.36 0.0103

0.00984

0.278 0.0116

0.709 0.0118

0.196 0.00994

0.312 0.0101

0.0132

0.0154

0.0197

0.0109

0.012

0.0103Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Uranium, Total

General Statistics

Number of Valid Observations
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General Statistics

Number of Valid Data 7 Number of Detected Data 5

Antimony, Dissolved

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Minimum Non-Detect -7.195

Maximum Detected 0.0016 Maximum Detected -6.438

Mean of Detected 0.0015 Mean of Detected -6.504

Maximum Non-Detect 0.00085 Maximum Non-Detect -7.07

SD of Detected 0.0001 SD of Detected 0.0668

Minimum Non-Detect 0.00075

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 28.57%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.82

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.648

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00158    95%  H-Stat (DL/2) UCL 0.00264

Mean 0.00119 Mean -6.882

SD 0.0005431

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00125 Mean in Log Scale -6.552

SD 0.0004113 SD in Log Scale 0.0978

   95% MLE (t) UCL 0.00155 Mean in Original Scale 0.00143

   95% MLE (Tiku) UCL 0.00159 SD in Original Scale 0.0001397

   95% t UCL 0.00154

   95% Percentile Bootstrap UCL 0.00151

   95% BCA Bootstrap UCL 0.00151

1.334E-05

   95% H UCL     N/A    

nu star 1124

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 112.4 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.534 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

K-S Test Statistic 0.678 Mean 0.00147

5% K-S Critical Value 0.357 SD 8.806E-05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.721E-05

   95% KM (t) UCL 0.00154

Assuming Gamma Distribution    95% KM (z) UCL 0.00153

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00154

Minimum 0.00112    95% KM (bootstrap t) UCL 0.00156

Maximum 0.0016    95% KM (BCA) UCL 0.00153

Mean 0.00139    95% KM (Percentile Bootstrap) UCL 0.00154

Median 0.0014 95% KM (Chebyshev) UCL 0.00163

SD 0.0002042 97.5% KM (Chebyshev) UCL 0.0017

k star 29.38 99% KM (Chebyshev) UCL 0.00184

0.00157    95% KM (Percentile Bootstrap) UCL 0.00154

Theta star 4.733E-05

Nu star 411.3 Potential UCLs to Use

   95% Adjusted Gamma UCL 0.00162

AppChi2 365.3    95% KM (t) UCL 0.00154

   95% Gamma Approximate UCL
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General Statistics

Number of Valid Data 7 Number of Detected Data 4

Tungsten, Dissolved

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 42.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00023 Minimum Detected -8.377

Minimum Non-Detect -9.262

Maximum Detected 0.00032 Maximum Detected -8.047

Mean of Detected 0.0002725 Mean of Detected -8.216

Maximum Non-Detect 0.000195 Maximum Non-Detect -8.543

SD of Detected 4.031E-05 SD of Detected 0.148

Minimum Non-Detect 0.000095

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

Warning:  There are only 4 Distinct Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.803

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0002686    95%  H-Stat (DL/2) UCL 0.0005688

Mean 0.0001847 Mean -8.831

SD 0.0001142

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0002732 Mean in Log Scale -8.404

SD 3.491E-05 SD in Log Scale 0.256

   95% MLE (t) UCL 0.0002989 Mean in Original Scale 0.0002305

   95% MLE (Tiku) UCL 0.000307 SD in Original Scale 5.962E-05

   95% t UCL 0.0002743

   95% Percentile Bootstrap UCL 0.0002656

   95% BCA Bootstrap UCL 0.0002678

1.764E-05

   95% H UCL 0.0002885

nu star 123.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 15.45 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.253 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

K-S Test Statistic 0.656 Mean 0.0002543

5% K-S Critical Value 0.394 SD 3.375E-05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.473E-05

   95% KM (t) UCL 0.0002829

Assuming Gamma Distribution    95% KM (z) UCL 0.0002785

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0002812

Minimum 8.577E-05    95% KM (bootstrap t) UCL 0.0002795

Maximum 0.00032    95% KM (BCA) UCL 0.0003029

Mean 0.0001925    95% KM (Percentile Bootstrap) UCL 0.0002957

Median 0.00023 95% KM (Chebyshev) UCL 0.0003185

SD 0.0001038 97.5% KM (Chebyshev) UCL 0.0003463

k star 2.06 99% KM (Chebyshev) UCL 0.0004008

0.0003157    95% KM (Percentile Bootstrap) UCL 0.0002957

Theta star 9.344E-05

Nu star 28.84 Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2 17.58    95% KM (t) UCL 0.0002829

   95% Gamma Approximate UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Current 6_Cooling Water Pond.xls: SW_Current 6_Cooling Water

Page 6 of 7



7 5

0.0044 -5.426

0.0055 -5.203

0.00489 -5.324

0.005 0.0727

0.0003579

0.0001353

0.0733

0.468

0.938 0.945

0.803 0.803

0.00515 N/A

0.00547

0.00513 0.00572

0.00515 0.00622

125.8

3.884E-05

0.00489

0.0004356

1761

1665

0.0158 0.00511

1636 0.00515

0.00508

0.336 0.00517

0.708 0.00518

0.215 0.00509

0.311 0.0051

0.00548

0.00573

0.00623

0.00517

0.00526

0.00515Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Uranium, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Current 6_Cooling Water Pond.xls: SW_Current 6_Cooling Water

Page 7 of 7



AOI-4 
Current 6 – Cooling Water Recharge Pond 

Sediment 
 



Kolmogorov-Smirnov 5% Critical Value 0.2452206    95% BCA Bootstrap UCL 0.6977385

Anderson-Darling 5% Critical Value 0.7673579    95% Hall's Bootstrap UCL 1.3449795

Kolmogorov-Smirnov Test Statistic 0.190338    95% Percentile Bootstrap UCL 0.5586154

   95% Standard Bootstrap UCL 0.5405361

Anderson-Darling Test Statistic 0.6086559    95% Bootstrap-t UCL 0.8880315

Adjusted Level of Significance 0.03009    95% CLT UCL 0.5514125

Adjusted Chi Square Value 8.1605005    95% Jackknife UCL 0.569843

nu star 17.476659

Approximate Chi Square Value (.05) 9.013747 Nonparametric Statistics

MLE of Mean 0.3308308

MLE of Standard Deviation 0.4035184

k star (bias corrected) 0.6721792 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.4921765

   95% Modified-t UCL (Johnson-1978) 0.5861396    99% Chebyshev (MVUE) UCL 1.4540265

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.8102174

   95% Adjusted-CLT UCL (Chen-1995) 0.6558912  97.5% Chebyshev (MVUE) UCL 1.0274045

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.569843    95% H-UCL 1.0678572

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6452551 Shapiro Wilk Test Statistic 0.9491121

Coefficient of Variation 1.4615313

Skewness 2.6289145

SD 0.4835195

Std. Error of Mean 0.1341042

Mean 0.3308308 Mean of log Data -1.840565

Median 0.119 SD of log Data 1.2269764

Minimum 0.0299 Minimum of Log Data -3.509897

Maximum 1.79 Maximum of Log Data 0.5822156

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Benzo(a)anthracene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 0.6414443

   95% Approximate Gamma UCL 0.6414443

   95% Adjusted Gamma UCL 0.7085125

97.5% Chebyshev(Mean, Sd) UCL 1.1683112

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.6651506

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.9153774
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13 12

12 1

1 7.69%

0.0165 -4.104395

1.71 0.5364934

0.358775 -1.69184

0.4688515 1.2770395

0.0463 -3.072613

0.0463 -3.072613

0.6929369 0.9901854

0.859 0.859

0.3329577 -1.851372

0.4584411 1.351216

0.5595732 1.5275371

0.2554847 -1.840308

0.5289203 1.3347223

0.5169394 0.3332332

0.518521 0.4582404

0.5597495

0.5519769

0.6822385

1.46777

0.7150436

0.5017526

17.161046

0.2323711

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.761017

0.761017 0.3334731

0.2535375 0.4401125

0.1274998

0.5607143

0.5431915

0.5599519

0.000001 0.8610378

1.71 0.5663462

0.331177 0.5596385

0.202 0.8892316

0.4597877 1.1297088

0.3808014 1.6020796

0.8696843

9.9008362

3.8798773 0.8892316

0.8451116

0.9758078

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD
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Kolmogorov-Smirnov 5% Critical Value 0.2452415    95% BCA Bootstrap UCL 1.2953538

Anderson-Darling 5% Critical Value 0.767453    95% Hall's Bootstrap UCL 2.4482067

Kolmogorov-Smirnov Test Statistic 0.2009851    95% Percentile Bootstrap UCL 1.0721385

   95% Standard Bootstrap UCL 0.9957255

Anderson-Darling Test Statistic 0.7931088    95% Bootstrap-t UCL 1.7841745

Adjusted Level of Significance 0.03009    95% CLT UCL 1.0214314

Adjusted Chi Square Value 8.1354792    95% Jackknife UCL 1.0575344

nu star 17.439828

Approximate Chi Square Value (.05) 8.9872904 Nonparametric Statistics

MLE of Mean 0.5893385

MLE of Standard Deviation 0.7195821

k star (bias corrected) 0.6707626 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.8786096

   95% Modified-t UCL (Johnson-1978) 1.0941898    99% Chebyshev (MVUE) UCL 2.3819786

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.3369675

   95% Adjusted-CLT UCL (Chen-1995) 1.2564322  97.5% Chebyshev (MVUE) UCL 1.6894989

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.0575344    95% H-UCL 1.6642521

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5672574 Shapiro Wilk Test Statistic 0.9255036

Coefficient of Variation 1.6071513

Skewness 3.0186361

SD 0.9471561

Std. Error of Mean 0.2626938

Mean 0.5893385 Mean of log Data -1.265072

Median 0.203 SD of log Data 1.1795243

Minimum 0.0678 Minimum of Log Data -2.691193

Maximum 3.58 Maximum of Log Data 1.2753628

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 3 of 21

Potential UCL to Use Use 95% Approximate Gamma UCL 1.1436107

   95% Approximate Gamma UCL 1.1436107

   95% Adjusted Gamma UCL 1.2633505

97.5% Chebyshev(Mean, Sd) UCL 2.2298609

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.2031091

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.7343943
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13 8

8 5

2 38.46%

0.0306 -3.486755

0.439 -0.823256

0.1238125 -2.441881

0.1328831 0.8457681

0.0449 -3.103317

0.0576 -2.854233

7

6

53.85%

0.6827536 0.9366681

0.818 0.818

0.0854115 -2.939487

0.1133973 0.9220708

0.1414658 0.1666954

0.0202127 -2.855103

0.1727653 0.8445366

0.1056136 0.0876194

0.1317616 0.1121206

0.1430426

0.1451793

0.1768425

0.1545634   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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1.0600009

0.1168041

16.960015

0.4917401

0.7278623

0.7278623 0.0885962

0.2987195 0.1072076

0.0317921

0.1452588

0.1408895

0.1437873

0.000001 0.2474178

0.439 0.1545231

0.0761927 0.1464346

0.0339 0.2271747

0.1192939 0.2871377

0.187292 0.4049235

0.4068124

4.8695909

1.0924136 0.1464346

0.3396399

0.4300023

AppChi2    95% KM (Percentile Bootstrap) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level
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12 6

6 6

2 50.00%

0.0199 -3.917036

0.26 -1.347074

0.1015667 -2.571857

0.0843616 0.8581326

0.442 -0.816445

0.531 -0.632993

12

0

100.00%

0.8385325 0.9642274

0.788 0.788

0.1684083 -2.01042

0.0907061 0.8249796

0.2154328 0.3603418

N/A

-2.571857

0.5785529

0.0889801

0.0583761

0.1192439

0.1204306

0.1284723

0.1335304

1.0637546

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Carbazole

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0954794

12.765055

0.2749384

0.7048881

0.7048881 0.1015667

0.3361369 0.0770113

0.0344405

0.1634178

0.1582162

0.1664367

0.0199 0.2233302

0.26 0.1587167

0.101695 0.1585

0.1018234 0.2516893

0.0568767 0.3166474

2.8075524 0.4442452

0.036222

67.381258

49.489276 0.1634178

0.1384611 0.1585

0.1453115

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 5 of 21



Kolmogorov-Smirnov 5% Critical Value 0.2418622    95% BCA Bootstrap UCL 0.3879231

Anderson-Darling 5% Critical Value 0.7534685    95% Hall's Bootstrap UCL 0.8768105

Kolmogorov-Smirnov Test Statistic 0.1281844    95% Percentile Bootstrap UCL 0.3566385

   95% Standard Bootstrap UCL 0.351081

Anderson-Darling Test Statistic 0.2256889    95% Bootstrap-t UCL 0.439597

Adjusted Level of Significance 0.03009    95% CLT UCL 0.3557989

Adjusted Chi Square Value 14.887417    95% Jackknife UCL 0.3646864

nu star 26.894177

Approximate Chi Square Value (.05) 16.069646 Nonparametric Statistics

MLE of Mean 0.2494308

MLE of Standard Deviation 0.2452492

k star (bias corrected) 1.0343914 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.2411377

   95% Modified-t UCL (Johnson-1978) 0.3700059    99% Chebyshev (MVUE) UCL 1.1604488

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.6613419

   95% Adjusted-CLT UCL (Chen-1995) 0.3899026  97.5% Chebyshev (MVUE) UCL 0.8297141

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.3646864    95% H-UCL 0.7464684

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8274048 Shapiro Wilk Test Statistic 0.9417253

Coefficient of Variation 0.9347729

Skewness 1.7795371

SD 0.2331611

Std. Error of Mean 0.0646673

Mean 0.2494308 Mean of log Data -1.828293

Median 0.194 SD of log Data 1.0884222

Minimum 0.0187 Minimum of Log Data -3.979232

Maximum 0.872 Maximum of Log Data -0.136966

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 0.4174476

   95% Approximate Gamma UCL 0.4174476

   95% Adjusted Gamma UCL 0.4505977

97.5% Chebyshev(Mean, Sd) UCL 0.6532777

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.8928619

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.5313088
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Anderson-Darling 5% Critical Value 0.7606619    95% Hall's Bootstrap UCL 2272.78

Kolmogorov-Smirnov Test Statistic 0.3618095    95% Percentile Bootstrap UCL 185.86667

   95% Standard Bootstrap UCL 156.31311

Anderson-Darling Test Statistic 0.793511    95% Bootstrap-t UCL 3492.2468

Adjusted Level of Significance 0.01222    95% CLT UCL 165.30221

Adjusted Chi Square Value 0.2240841    95% Jackknife UCL 187.46701

nu star 3.3675779

Approximate Chi Square Value (.05) 0.4891623 Nonparametric Statistics

MLE of Mean 66.819333

MLE of Standard Deviation 126.13451

k star (bias corrected) 0.2806315 Data appear Lognormal at 5% Significance Level

Theta Star 238.10347

   95% Modified-t UCL (Johnson-1978) 197.41822    99% Chebyshev (MVUE) UCL 390.25381

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 196.69305

   95% Adjusted-CLT UCL (Chen-1995) 229.10027  97.5% Chebyshev (MVUE) UCL 261.9902

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 187.46701    95% H-UCL 341345.9

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5279082 Shapiro Wilk Test Statistic 0.9134075

Warning:  There are only 6 Values in this data

Coefficient of Variation 2.1948607

Skewness 2.4426947

SD 146.65913

Std. Error of Mean 59.87334

Mean 66.819333 Mean of log Data 2.2083306

Median 6.45 SD of log Data 2.1803069

Minimum 0.436 Minimum of Log Data -0.830113

Maximum 366 Maximum of Log Data 5.9026333

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6
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Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 662.55154

   95% Approximate Gamma UCL 460.0095

   95% Adjusted Gamma UCL 1004.1736

97.5% Chebyshev(Mean, Sd) UCL 440.72822

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 662.55154

Kolmogorov-Smirnov 5% Critical Value 0.3551852    95% BCA Bootstrap UCL 189.59

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 327.80117
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Kolmogorov-Smirnov 5% Critical Value 0.236159    95% BCA Bootstrap UCL 8827.6923

Anderson-Darling 5% Critical Value 0.7333641    95% Hall's Bootstrap UCL 8967.1954

Kolmogorov-Smirnov Test Statistic 0.1146674    95% Percentile Bootstrap UCL 8830

   95% Standard Bootstrap UCL 8793.7303

Anderson-Darling Test Statistic 0.1795312    95% Bootstrap-t UCL 9008.6246

Adjusted Level of Significance 0.03009    95% CLT UCL 8835.6013

Adjusted Chi Square Value 334.29034    95% Jackknife UCL 8907.4115

nu star 384.71018

Approximate Chi Square Value (.05) 340.24952 Nonparametric Statistics

MLE of Mean 7976.1538

MLE of Standard Deviation 2073.5445

k star (bias corrected) 14.796545 Data appear Normal at 5% Significance Level

Theta Star 539.05514

   95% Modified-t UCL (Johnson-1978) 8914.8314    99% Chebyshev (MVUE) UCL 13321.673

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10319.953

   95% Adjusted-CLT UCL (Chen-1995) 8883.1707  97.5% Chebyshev (MVUE) UCL 11332.574

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8907.4115    95% H-UCL 9103.5183

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9696346 Shapiro Wilk Test Statistic 0.9706142

Coefficient of Variation 0.2361947

Skewness 0.3072043

SD 1883.9256

Std. Error of Mean 522.50695

Mean 7976.1538 Mean of log Data 8.9579009

Median 7810 SD of log Data 0.2410097

Minimum 5080 Minimum of Log Data 8.5330665

Maximum 11500 Maximum of Log Data 9.3501023

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 8907.4115

   95% Approximate Gamma UCL 9018.4038

   95% Adjusted Gamma UCL 9179.1692

97.5% Chebyshev(Mean, Sd) UCL 11239.209

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13175.032

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10253.709
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Kolmogorov-Smirnov 5% Critical Value 0.2368805    95% BCA Bootstrap UCL 14.353846

Anderson-Darling 5% Critical Value 0.7342742    95% Hall's Bootstrap UCL 14.427878

Kolmogorov-Smirnov Test Statistic 0.135166    95% Percentile Bootstrap UCL 14.353846

   95% Standard Bootstrap UCL 14.320748

Anderson-Darling Test Statistic 0.2818576    95% Bootstrap-t UCL 14.68845

Adjusted Level of Significance 0.03009    95% CLT UCL 14.426626

Adjusted Chi Square Value 143.30891    95% Jackknife UCL 14.589531

nu star 176.93952

Approximate Chi Square Value (.05) 147.1751 Nonparametric Statistics

MLE of Mean 12.476923

MLE of Standard Deviation 4.7827948

k star (bias corrected) 6.8053662 Data appear Normal at 5% Significance Level

Theta Star 1.8333948

   95% Modified-t UCL (Johnson-1978) 14.599289    99% Chebyshev (MVUE) UCL 25.172475

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.053966

   95% Adjusted-CLT UCL (Chen-1995) 14.489185  97.5% Chebyshev (MVUE) UCL 20.455374

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.589531    95% H-UCL 15.436258

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.948983 Shapiro Wilk Test Statistic 0.9407306

Coefficient of Variation 0.3425353

Skewness 0.1780904

SD 4.2737871

Std. Error of Mean 1.1853353

Mean 12.476923 Mean of log Data 2.4658556

Median 12.2 SD of log Data 0.3619462

Minimum 6.6 Minimum of Log Data 1.8870696

Maximum 19.5 Maximum of Log Data 2.9704145

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12
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Potential UCL to Use Use 95% Student's-t UCL 14.589531

   95% Approximate Gamma UCL 15.000233

   95% Adjusted Gamma UCL 15.404909

97.5% Chebyshev(Mean, Sd) UCL 19.87934

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.27086

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.64368
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Kolmogorov-Smirnov 5% Critical Value 0.2361365    95% BCA Bootstrap UCL 17.923077

Anderson-Darling 5% Critical Value 0.7330911    95% Hall's Bootstrap UCL 18.261435

Kolmogorov-Smirnov Test Statistic 0.1988215    95% Percentile Bootstrap UCL 17.792308

   95% Standard Bootstrap UCL 17.756091

Anderson-Darling Test Statistic 0.4136503    95% Bootstrap-t UCL 18.271506

Adjusted Level of Significance 0.03009    95% CLT UCL 17.810714

Adjusted Chi Square Value 516.06271    95% Jackknife UCL 17.934369

nu star 578.27056

Approximate Chi Square Value (.05) 523.49234 Nonparametric Statistics

MLE of Mean 16.330769

MLE of Standard Deviation 3.4628029

k star (bias corrected) 22.241175 Data appear Normal at 5% Significance Level

Theta Star 0.7342584

   95% Modified-t UCL (Johnson-1978) 17.967359    99% Chebyshev (MVUE) UCL 25.045088

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.145536

   95% Adjusted-CLT UCL (Chen-1995) 18.022216  97.5% Chebyshev (MVUE) UCL 21.798386

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.934369    95% H-UCL 18.096314

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9263338 Shapiro Wilk Test Statistic 0.9500066

Coefficient of Variation 0.1986476

Skewness 0.7932109

SD 3.2440676

Std. Error of Mean 0.8997425

Mean 16.330769 Mean of log Data 2.775618

Median 16.9 SD of log Data 0.1927259

Minimum 11.7 Minimum of Log Data 2.4595888

Maximum 23.7 Maximum of Log Data 3.165475

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 17.934369

   95% Approximate Gamma UCL 18.03962

   95% Adjusted Gamma UCL 18.299333

97.5% Chebyshev(Mean, Sd) UCL 21.949659

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.283094

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.252656

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 10 of 21



Kolmogorov-Smirnov 5% Critical Value 0.2361181    95% BCA Bootstrap UCL 5.6230769

Anderson-Darling 5% Critical Value 0.7332573    95% Hall's Bootstrap UCL 5.6459961

Kolmogorov-Smirnov Test Statistic 0.2149319    95% Percentile Bootstrap UCL 5.5615385

   95% Standard Bootstrap UCL 5.5647302

Anderson-Darling Test Statistic 0.4454108    95% Bootstrap-t UCL 5.7072651

Adjusted Level of Significance 0.03009    95% CLT UCL 5.5785225

Adjusted Chi Square Value 400.16292    95% Jackknife UCL 5.6217185

nu star 455.15753

Approximate Chi Square Value (.05) 406.69271 Nonparametric Statistics

MLE of Mean 5.0615385

MLE of Standard Deviation 1.2097297

k star (bias corrected) 17.506059 Data appear Normal at 5% Significance Level

Theta Star 0.2891307

   95% Modified-t UCL (Johnson-1978) 5.6319749    99% Chebyshev (MVUE) UCL 8.1112961

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.3964189

   95% Adjusted-CLT UCL (Chen-1995) 5.6442772  97.5% Chebyshev (MVUE) UCL 6.9749277

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.6217185    95% H-UCL 5.6903735

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9210528 Shapiro Wilk Test Statistic 0.9427179

Coefficient of Variation 0.2238922

Skewness 0.7059411

SD 1.1332391

Std. Error of Mean 0.314304

Mean 5.0615385 Mean of log Data 1.5994737

Median 4.7 SD of log Data 0.217419

Minimum 3.6 Minimum of Log Data 1.2809338

Maximum 7.5 Maximum of Log Data 2.014903

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Cobalt

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 10
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Potential UCL to Use Use 95% Student's-t UCL 5.6217185

   95% Approximate Gamma UCL 5.6647126

   95% Adjusted Gamma UCL 5.7571485

97.5% Chebyshev(Mean, Sd) UCL 7.0243661

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.1888234

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.4315577
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Kolmogorov-Smirnov 5% Critical Value 0.2373536    95% BCA Bootstrap UCL 652.61538

Anderson-Darling 5% Critical Value 0.7356743    95% Hall's Bootstrap UCL 671.79407

Kolmogorov-Smirnov Test Statistic 0.1201277    95% Percentile Bootstrap UCL 642.92308

   95% Standard Bootstrap UCL 632.90412

Anderson-Darling Test Statistic 0.2769326    95% Bootstrap-t UCL 674.70046

Adjusted Level of Significance 0.03009    95% CLT UCL 638.55842

Adjusted Chi Square Value 86.487573    95% Jackknife UCL 647.70603

nu star 113.00908

Approximate Chi Square Value (.05) 89.468597 Nonparametric Statistics

MLE of Mean 529.07692

MLE of Standard Deviation 253.77499

k star (bias corrected) 4.3465031 Data appear Normal at 5% Significance Level

Theta Star 121.72473

   95% Modified-t UCL (Johnson-1978) 650.30695    99% Chebyshev (MVUE) UCL 1194.0209

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 820.15406

   95% Adjusted-CLT UCL (Chen-1995) 655.23318  97.5% Chebyshev (MVUE) UCL 946.27692

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 647.70603    95% H-UCL 694.4831

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9190849 Shapiro Wilk Test Statistic 0.9558732

Coefficient of Variation 0.453593

Skewness 0.8453516

SD 239.98558

Std. Error of Mean 66.560023

Mean 529.07692 Mean of log Data 6.1789246

Median 524 SD of log Data 0.4465815

Minimum 256 Minimum of Log Data 5.5451774

Maximum 1040 Maximum of Log Data 6.946976

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 647.70603

   95% Approximate Gamma UCL 668.28472

   95% Adjusted Gamma UCL 691.31894

97.5% Chebyshev(Mean, Sd) UCL 944.74413

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1191.3408

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 819.20534
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Kolmogorov-Smirnov 5% Critical Value 0.2361268    95% BCA Bootstrap UCL 9860

Anderson-Darling 5% Critical Value 0.7331784    95% Hall's Bootstrap UCL 9887.8658

Kolmogorov-Smirnov Test Statistic 0.1638976    95% Percentile Bootstrap UCL 9882.3077

   95% Standard Bootstrap UCL 9899.847

Anderson-Darling Test Statistic 0.4006488    95% Bootstrap-t UCL 9961.6383

Adjusted Level of Significance 0.03009    95% CLT UCL 9930.5189

Adjusted Chi Square Value 455.09718    95% Jackknife UCL 9999.205

nu star 513.62526

Approximate Chi Square Value (.05) 462.06774 Nonparametric Statistics

MLE of Mean 9108.4615

MLE of Standard Deviation 2049.314

k star (bias corrected) 19.754818 Data appear Normal at 5% Significance Level

Theta Star 461.07545

   95% Modified-t UCL (Johnson-1978) 9991.1573    99% Chebyshev (MVUE) UCL 14457.355

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11456.404

   95% Adjusted-CLT UCL (Chen-1995) 9878.9245  97.5% Chebyshev (MVUE) UCL 12468.766

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9999.205    95% H-UCL 10215.863

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9544078 Shapiro Wilk Test Statistic 0.9237665

Coefficient of Variation 0.1978343

Skewness -0.348352

SD 1801.9658

Std. Error of Mean 499.77539

Mean 9108.4615 Mean of log Data 9.097312

Median 9290 SD of log Data 0.2112094

Minimum 5890 Minimum of Log Data 8.6810113

Maximum 12000 Maximum of Log Data 9.3926619

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 9999.205

   95% Approximate Gamma UCL 10124.784

   95% Adjusted Gamma UCL 10279.862

97.5% Chebyshev(Mean, Sd) UCL 12229.558

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14081.164

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11286.932
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Kolmogorov-Smirnov 5% Critical Value 0.2369175    95% BCA Bootstrap UCL 141.1

Anderson-Darling 5% Critical Value 0.7343837    95% Hall's Bootstrap UCL 142.68403

Kolmogorov-Smirnov Test Statistic 0.107595    95% Percentile Bootstrap UCL 141.56923

   95% Standard Bootstrap UCL 140.89996

Anderson-Darling Test Statistic 0.1788276    95% Bootstrap-t UCL 144.14485

Adjusted Level of Significance 0.03009    95% CLT UCL 141.36952

Adjusted Chi Square Value 138.81339    95% Jackknife UCL 142.9982

nu star 171.94045

Approximate Chi Square Value (.05) 142.61684 Nonparametric Statistics

MLE of Mean 121.87692

MLE of Standard Deviation 47.393538

k star (bias corrected) 6.6130941 Data appear Normal at 5% Significance Level

Theta Star 18.429637

   95% Modified-t UCL (Johnson-1978) 143.1893    99% Chebyshev (MVUE) UCL 247.61901

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 177.1072

   95% Adjusted-CLT UCL (Chen-1995) 142.59465  97.5% Chebyshev (MVUE) UCL 200.89415

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 142.9982    95% H-UCL 151.29948

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9642362 Shapiro Wilk Test Statistic 0.9706464

Coefficient of Variation 0.3505845

Skewness 0.3488438

SD 42.728155

Std. Error of Mean 11.850658

Mean 121.87692 Mean of log Data 4.7432539

Median 114 SD of log Data 0.3669225

Minimum 58.3 Minimum of Log Data 4.0656021

Maximum 199 Maximum of Log Data 5.2933048

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 142.9982

   95% Approximate Gamma UCL 146.93617

   95% Adjusted Gamma UCL 150.96218

97.5% Chebyshev(Mean, Sd) UCL 195.88426

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 239.78948

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 173.53274
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13 12

11 1

1 7.69%

0.07 -2.65926

0.15 -1.89712

0.1058333 -2.27455

0.0260762 0.252444

0.089 -2.419119

0.089 -2.419119

0.9535507 0.9461832

0.859 0.859

0.1011154 -2.33899

0.0302105 0.3352603

0.116049 0.1230712

0.1030337 -2.299035

0.0269661 0.257315

0.1163635 0.1034466

0.1173285 0.0264075

0.1165003

0.1150769

0.1156774

0.1192251

13.26375

0.0079791

318.32999

0.2631288

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Thallium

General Statistics
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0.7314873

0.7314873 0.1032821

0.245243 0.0255694

0.0074095

0.1164878

0.1154695

0.1164465

0.07 0.1180121

0.15 0.1155385

0.1032569 0.1157692

0.1 0.1355791

0.0266383 0.1495541

12.553758 0.1770052

0.0082252

326.39772

285.53929 0.1164878

0.1180322 0.1157692

0.1203271

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov 5% Critical Value 0.2364323    95% BCA Bootstrap UCL 4.4153846

Anderson-Darling 5% Critical Value 0.733554    95% Hall's Bootstrap UCL 4.4655629

Kolmogorov-Smirnov Test Statistic 0.1135369    95% Percentile Bootstrap UCL 4.4461538

   95% Standard Bootstrap UCL 4.4451036

Anderson-Darling Test Statistic 0.1984931    95% Bootstrap-t UCL 4.4672082

Adjusted Level of Significance 0.03009    95% CLT UCL 4.4676696

Adjusted Chi Square Value 248.35959    95% Jackknife UCL 4.5073879

nu star 292.06687

Approximate Chi Square Value (.05) 253.4817 Nonparametric Statistics

MLE of Mean 3.9923077

MLE of Standard Deviation 1.1911584

k star (bias corrected) 11.233341 Data appear Normal at 5% Significance Level

Theta Star 0.3553981

   95% Modified-t UCL (Johnson-1978) 4.5060618    99% Chebyshev (MVUE) UCL 7.1563921

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.3832686

   95% Adjusted-CLT UCL (Chen-1995) 4.4591681  97.5% Chebyshev (MVUE) UCL 5.9814266

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.5073879    95% H-UCL 4.6863438

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9903974 Shapiro Wilk Test Statistic 0.958882

Coefficient of Variation 0.2610026

Skewness -0.099264

SD 1.0420025

Std. Error of Mean 0.2889995

Mean 3.9923077 Mean of log Data 1.3495795

Median 4.1 SD of log Data 0.2832663

Minimum 2.1 Minimum of Log Data 0.7419373

Maximum 5.9 Maximum of Log Data 1.7749524

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 4.5073879

   95% Approximate Gamma UCL 4.6000197

   95% Adjusted Gamma UCL 4.6948894

97.5% Chebyshev(Mean, Sd) UCL 5.797109

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.8678164

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.2520273
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Kolmogorov-Smirnov 5% Critical Value 0.2368134    95% BCA Bootstrap UCL 441.23077

Anderson-Darling 5% Critical Value 0.7340757    95% Hall's Bootstrap UCL 443.35843

Kolmogorov-Smirnov Test Statistic 0.1619359    95% Percentile Bootstrap UCL 445.76923

   95% Standard Bootstrap UCL 448.145

Anderson-Darling Test Statistic 0.5959406    95% Bootstrap-t UCL 450.14732

Adjusted Level of Significance 0.03009    95% CLT UCL 450.71715

Adjusted Chi Square Value 151.4799    95% Jackknife UCL 455.16044

nu star 186.00589

Approximate Chi Square Value (.05) 155.45763 Nonparametric Statistics

MLE of Mean 397.53846

MLE of Standard Deviation 148.62863

k star (bias corrected) 7.1540728 Data appear Normal at 5% Significance Level

Theta Star 55.568132

   95% Modified-t UCL (Johnson-1978) 453.83715    99% Chebyshev (MVUE) UCL 831.31006

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 590.14458

   95% Adjusted-CLT UCL (Chen-1995) 442.2334  97.5% Chebyshev (MVUE) UCL 671.50104

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 455.16044    95% H-UCL 503.05442

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9235738 Shapiro Wilk Test Statistic 0.8088097

Coefficient of Variation 0.2932263

Skewness -0.88546

SD 116.56873

Std. Error of Mean 32.330349

Mean 397.53846 Mean of log Data 5.9301655

Median 425 SD of log Data 0.3807582

Minimum 131 Minimum of Log Data 4.8751973

Maximum 532 Maximum of Log Data 6.2766435

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 455.16044

   95% Approximate Gamma UCL 475.65691

   95% Adjusted Gamma UCL 488.14725

97.5% Chebyshev(Mean, Sd) UCL 599.44143

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 719.22137

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 538.46319
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13 10

9 3

1 23.08%

0.45 -0.798508

1.3 0.2623643

0.753 -0.341293

0.2724396 0.3572893

0.17 -1.771957

0.3 -1.203973

3

10

23.08%

0.925054 0.9448004

0.842 0.842

0.6069231 -0.758046

0.3645576 0.8584558

0.7871303 1.2938898

0.6004795 -0.538907

0.3686364 0.4865811

0.782703 0.6489026

0.7915013 0.3078937

0.8010998

0.7893778

0.8063009

0.881576

6.257126

0.1203428

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 18 of 21

125.14252

0.2781431

0.7260754

0.7260754 0.6830769

0.266815 0.2601593

0.0760583

0.8186346

0.8081816

0.8169294

0.000001 0.8560486

1.3 0.8330769

0.579231 0.8169231

0.6 1.0146072

0.4058416 1.1580606

0.2399626 1.439847

2.4138389

6.239027

1.7632086 0.8186346

2.0495804 0.8169231

2.4984687

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov 5% Critical Value 0.2401189    95% BCA Bootstrap UCL 54.738462

Anderson-Darling 5% Critical Value 0.7465132    95% Hall's Bootstrap UCL 103.15114

Kolmogorov-Smirnov Test Statistic 0.1735165    95% Percentile Bootstrap UCL 46.876923

   95% Standard Bootstrap UCL 44.631601

Anderson-Darling Test Statistic 0.4551534    95% Bootstrap-t UCL 65.11945

Adjusted Level of Significance 0.03009    95% CLT UCL 45.752259

Adjusted Chi Square Value 22.312605    95% Jackknife UCL 46.955945

nu star 36.634437

Approximate Chi Square Value (.05) 23.779958 Nonparametric Statistics

MLE of Mean 31.346154

MLE of Standard Deviation 26.407432

k star (bias corrected) 1.4090168 Data appear Gamma Distributed at 5% Significance Level

Theta Star 22.246827

   95% Modified-t UCL (Johnson-1978) 48.082413    99% Chebyshev (MVUE) UCL 99.439994

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 60.613938

   95% Adjusted-CLT UCL (Chen-1995) 52.97414  97.5% Chebyshev (MVUE) UCL 73.711793

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 46.955945    95% H-UCL 54.82289

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6635947 Shapiro Wilk Test Statistic 0.9584223

Coefficient of Variation 1.0074111

Skewness 2.7824174

SD 31.578464

Std. Error of Mean 8.75829

Mean 31.346154 Mean of log Data 3.1358225

Median 23.2 SD of log Data 0.7819564

Minimum 6.9 Minimum of Log Data 1.9315214

Maximum 129 Maximum of Log Data 4.8598124

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 48.290611

   95% Approximate Gamma UCL 48.290611

   95% Adjusted Gamma UCL 51.466366

97.5% Chebyshev(Mean, Sd) UCL 86.041657

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 118.49004

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 69.522655

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 19 of 21



   95% Standard Bootstrap UCL 3.532998

Adjusted Level of Significance 0.03009    95% CLT UCL 3.5581224

Adjusted Chi Square Value 114.41491    95% Jackknife UCL 3.6015421

nu star 144.65376

Approximate Chi Square Value (.05) 117.85865 Nonparametric Statistics

MLE of Mean 3.0384615

MLE of Standard Deviation 1.2881771

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.563606 Data appear Normal at 5% Significance Level

Theta Star 0.5461317

   95% Modified-t UCL (Johnson-1978) 3.6035463    99% Chebyshev (MVUE) UCL 6.5187824

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.5697631

   95% Adjusted-CLT UCL (Chen-1995) 3.5709713  97.5% Chebyshev (MVUE) UCL 5.227259

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.6015421    95% H-UCL 3.8831209

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9280573 Shapiro Wilk Test Statistic 0.9392915

Coefficient of Variation 0.3748959

Skewness 0.1372354

SD 1.1391067

Std. Error of Mean 0.3159314

Mean 3.0384615 Mean of log Data 1.0399579

Median 2.7 SD of log Data 0.4049055

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 4.6 Maximum of Log Data 1.5260563

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 3.6015421

   95% Approximate Gamma UCL 3.7292543

   95% Adjusted Gamma UCL 3.8414999

97.5% Chebyshev(Mean, Sd) UCL 5.0114522

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.1819389

Kolmogorov-Smirnov 5% Critical Value 0.2371194    95% BCA Bootstrap UCL 3.5153846

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.4155744

Anderson-Darling 5% Critical Value 0.7349813    95% Hall's Bootstrap UCL 3.5100279

Kolmogorov-Smirnov Test Statistic 0.1280994    95% Percentile Bootstrap UCL 3.5384615

Anderson-Darling Test Statistic 0.3139545    95% Bootstrap-t UCL 3.6028047
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12 3

3 9

2 75.00%

65.8 4.1866198

288 5.6629605

148.93333 4.7940599

121.20072 0.7721183

22 3.0910425

468 6.1484683

12

0

100.00%

0.8402517 0.9139811

0.767 0.767

123.60833 4.6106831

72.005776 0.7980266

160.93809 256.39355

N/A

4.1519247

0.5811008

77.393007

68.506242

112.90851

114.5743

134.07056

111.51466

    N/A    k star (bias corrected) Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

C11-C22 Aromatics

General Statistics
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    94.242424

    N/A    62.479296

24.080571

137.48836

133.85144

131.57866

    N/A    173.96539

    N/A    288

    N/A    288

    N/A    199.2072

    N/A    244.62554

    N/A    333.84108

    N/A    

    N/A    

    N/A    137.48836

    N/A    288

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star
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AOI-6 
Current 6 – Sphagnum Bog 

Sediment 
 



12 12

11

0.0908 -2.399096

27.8 3.325036

4.7044833 0.2141355

1.0365 1.7956743

8.0294527

2.3179033

1.7067661

2.5103282

0.6303934 0.944588

0.859 0.859

8.8671707 71.761562

16.463335

10.311893 21.53344

9.147123 31.492678

0.414939

11.337771

4.7044833

7.3033111

9.9585362

3.9158621

0.02896 8.517095

3.3578791 8.8671707

8.2480082

0.6588788 14.389085

0.788993 21.927279

0.2685931 8.6398833

0.2593734 10.811483

14.80799

19.179785

27.76733

11.9641

13.95219

13.95219

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Potential UCL to Use Use 95% Adjusted Gamma UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

General UCL Statistics for Full Data Sets

Aroclor-1254

General Statistics

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Sphagnum Bog.xls: SD_Current 6_Sphag Bog

Page 1 of 18



12 3

3 9

11 75.00%

0.185 -1.687399

0.271 -1.305636

0.2196667 -1.529195

0.0453578 0.1990958

0.0136 -4.297685

2.25 0.8109302

12

0

100.00%

0.898719 0.9191687

0.767 0.767

0.2979833 -1.821452

0.3127383 1.3673784

0.4601154 1.8350529

N/A

-1.935414

0.2887356

0.1504039

0.0486734

0.1756375

0.17488

0.1796799

0.1778412

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.1998571

    N/A    0.0297005

0.0137487

0.2245482

0.2224717

0.2216145

    N/A    0.2516816

    N/A    0.271

    N/A    0.271

    N/A    0.2597863

    N/A    0.2857176

    N/A    0.3366548

    N/A    

    N/A    

    N/A    0.2245482

    N/A    0.271

    N/A

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 7203.1181

   95% Approximate Gamma UCL 5505.3128

   95% Adjusted Gamma UCL 5836.9642

97.5% Chebyshev(Mean, Sd) UCL 8719.9187

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11699.38

Kolmogorov-Smirnov 5% Critical Value 0.2393352    95% BCA Bootstrap UCL 5141.5385

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7203.1181

Anderson-Darling 5% Critical Value 0.7429105    95% Hall's Bootstrap UCL 4698.9769

Kolmogorov-Smirnov Test Statistic 0.3020891    95% Percentile Bootstrap UCL 5073.8462

   95% Standard Bootstrap UCL 4997.3716

Anderson-Darling Test Statistic 1.3277585    95% Bootstrap-t UCL 5729.7895

Adjusted Level of Significance 0.03009    95% CLT UCL 5020.4833

Adjusted Chi Square Value 26.88665    95% Jackknife UCL 5131.0077

nu star 42.441718

Approximate Chi Square Value (.05) 28.506357 Nonparametric Statistics

MLE of Mean 3697.6923

MLE of Standard Deviation 2894.1495

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.6323738 Data do not follow a Discernable Distribution (0.05)

Theta Star 2265.2241

   95% Modified-t UCL (Johnson-1978) 5165.681    99% Chebyshev (MVUE) UCL 11279.407

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6976.4152

   95% Adjusted-CLT UCL (Chen-1995) 5242.777  97.5% Chebyshev (MVUE) UCL 8428.0167

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5131.0077    95% H-UCL 6173.9525

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7416123 Shapiro Wilk Test Statistic 0.8198021

Skewness 0.9327267

Relevant UCL Statistics

Std. Error of Mean 804.19984

Coefficient of Variation 0.7841604

Median 2100 SD of log Data 0.7299777

SD 2899.5837

Maximum 8680 Maximum of Log Data 9.0687768

Mean 3697.6923 Mean of log Data 7.9529036

Number of Missing Values 10

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12

Minimum 1210 Minimum of Log Data 7.0983756
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12 11

9 1

11 8.33%

1.2 0.1823216

9.2 2.2192035

3.9454545 1.1019042

3.0074453 0.774989

0.208 -1.570217

0.208 -1.570217

0.8315323 0.8976662

0.85 0.85

3.6253333 0.8214651

3.0744447 1.2205572

5.2192094 16.315787

3.4987468 0.9447985

3.1451596 0.9177111

5.1292834 3.6547389

5.0998184 3.0391885

5.2303371

5.075

5.2880722

8.4316583

1.5136621

2.6065623

33.300566

0.5575011

0.7389235

0.7389235 3.7166667

0.2585149 2.8483426

0.8623785

5.2653992

5.1351531

5.2589862

0.000001 5.6854461

9.2 5.1666667

3.6166668 5.2666667

2.35 7.4756876

3.0854005 9.102219

0.3947426 12.297225

9.162089

9.4738222

3.6156438 7.4756876

9.4765026

11.109689

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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Potential UCL to Use Use 95% Approximate Gamma UCL 52.365938

   95% Approximate Gamma UCL 52.365938

   95% Adjusted Gamma UCL 59.54042

97.5% Chebyshev(Mean, Sd) UCL 94.151478

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 135.88785

Kolmogorov-Smirnov 5% Critical Value 0.2563247    95% BCA Bootstrap UCL 55.358333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 72.904096

Anderson-Darling 5% Critical Value 0.7731697    95% Hall's Bootstrap UCL 107.1671

Kolmogorov-Smirnov Test Statistic 0.1797505    95% Percentile Bootstrap UCL 44.816667

   95% Standard Bootstrap UCL 41.575625

Anderson-Darling Test Statistic 0.4596737    95% Bootstrap-t UCL 83.360101

Adjusted Level of Significance 0.02896    95% CLT UCL 42.329691

Adjusted Chi Square Value 5.2252592    95% Jackknife UCL 44.031096

nu star 13.072022

Approximate Chi Square Value (.05) 5.9411545 Nonparametric Statistics

MLE of Mean 23.8

MLE of Standard Deviation 32.248624

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.5446676 Data appear Gamma Distributed at 5% Significance Level

Theta Star 43.696376

   95% Modified-t UCL (Johnson-1978) 45.548257    99% Chebyshev (MVUE) UCL 126.99079

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 68.502419

   95% Adjusted-CLT UCL (Chen-1995) 52.056348  97.5% Chebyshev (MVUE) UCL 88.233299

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 44.031096    95% H-UCL 138.20708

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6087348 Shapiro Wilk Test Statistic 0.9541138

Skewness 2.7991934

Relevant UCL Statistics

Std. Error of Mean 11.265252

Coefficient of Variation 1.639663

Median 9.05 SD of log Data 1.4460002

SD 39.023979

Maximum 140 Maximum of Log Data 4.9416424

Mean 23.8 Mean of log Data 2.2336591

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.3364722

Number of Distinct Observations 12

Number of Missing Values 11

Beryllium

General Statistics

Number of Valid Observations 12
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ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 35.145553

   95% Approximate Gamma UCL 32.133369

   95% Adjusted Gamma UCL 34.949138

97.5% Chebyshev(Mean, Sd) UCL 64.23382

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 91.088785

Kolmogorov-Smirnov 5% Critical Value 0.2503114    95% BCA Bootstrap UCL 41.483333

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 50.562345

Anderson-Darling 5% Critical Value 0.7486503    95% Hall's Bootstrap UCL 83.198361

Kolmogorov-Smirnov Test Statistic 0.2751682    95% Percentile Bootstrap UCL 32.091667

   95% Standard Bootstrap UCL 30.010693

Anderson-Darling Test Statistic 0.9443357    95% Bootstrap-t UCL 63.704989

Adjusted Level of Significance 0.02896    95% CLT UCL 30.889463

Adjusted Chi Square Value 14.010517    95% Jackknife UCL 31.98422

nu star 25.816635

Approximate Chi Square Value (.05) 15.238225 Nonparametric Statistics

MLE of Mean 18.966667

MLE of Standard Deviation 18.287183

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.0756931 Data appear Lognormal at 5% Significance Level

Theta Star 17.632043

   95% Modified-t UCL (Johnson-1978) 33.092261    99% Chebyshev (MVUE) UCL 61.516633

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 36.667384

   95% Adjusted-CLT UCL (Chen-1995) 37.993212  97.5% Chebyshev (MVUE) UCL 45.050205

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 31.98422    95% H-UCL 35.145553

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5349623 Shapiro Wilk Test Statistic 0.9210443

Coefficient of Variation 1.3238857

Skewness 3.1772172

SD 25.109699

Std. Error of Mean 7.2485457

Mean 18.966667 Mean of log Data 2.532049

Median 12.7 SD of log Data 0.8434405

Minimum 3.1 Minimum of Log Data 1.1314021

Maximum 96.8 Maximum of Log Data 4.572647

Number of Missing Values 11

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12
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Potential UCL to Use Use 95% Student's-t UCL 2.9791375

   95% Approximate Gamma UCL 3.2505903

   95% Adjusted Gamma UCL 3.4158183

97.5% Chebyshev(Mean, Sd) UCL 4.4923399

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.7524174

Kolmogorov-Smirnov 5% Critical Value 0.2469083    95% BCA Bootstrap UCL 2.9083333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.8508526

Anderson-Darling 5% Critical Value 0.7374204    95% Hall's Bootstrap UCL 2.9026653

Kolmogorov-Smirnov Test Statistic 0.1938325    95% Percentile Bootstrap UCL 2.9058333

   95% Standard Bootstrap UCL 2.9170089

Anderson-Darling Test Statistic 0.4394898    95% Bootstrap-t UCL 2.9578583

Adjusted Level of Significance 0.02896    95% CLT UCL 2.9277698

Adjusted Chi Square Value 44.564529    95% Jackknife UCL 2.9791375

nu star 64.274877

Approximate Chi Square Value (.05) 46.829751 Nonparametric Statistics

MLE of Mean 2.3683333

MLE of Standard Deviation 1.4471976

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.6781199 Data appear Normal at 5% Significance Level

Theta Star 0.8843269

   95% Modified-t UCL (Johnson-1978) 2.9783591    99% Chebyshev (MVUE) UCL 6.8941344

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.3834329

   95% Adjusted-CLT UCL (Chen-1995) 2.9227794  97.5% Chebyshev (MVUE) UCL 5.2304107

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.9791375    95% H-UCL 3.796835

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9481546 Shapiro Wilk Test Statistic 0.9095768

Coefficient of Variation 0.4974751

Skewness -0.047569

SD 1.1781868

Std. Error of Mean 0.3401132

Mean 2.3683333 Mean of log Data 0.712435

Median 2.65 SD of log Data 0.6199026

Minimum 0.57 Minimum of Log Data -0.562119

Maximum 4.3 Maximum of Log Data 1.458615

Number of Missing Values 11

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 9

Cobalt
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ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 813.74302

   95% Approximate Gamma UCL 660.88846

   95% Adjusted Gamma UCL 724.69199

97.5% Chebyshev(Mean, Sd) UCL 1212.7625

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1711.8555

Kolmogorov-Smirnov 5% Critical Value 0.2514649    95% BCA Bootstrap UCL 650.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 958.68139

Anderson-Darling 5% Critical Value 0.7532277    95% Hall's Bootstrap UCL 2253.5377

Kolmogorov-Smirnov Test Statistic 0.3439856    95% Percentile Bootstrap UCL 600.15833

Anderson-Darling Test Statistic 1.0625986    95% Bootstrap-t UCL 1598.34

Adjusted Level of Significance 0.02896    95% CLT UCL 593.06563

Adjusted Chi Square Value 11.353331    95% Jackknife UCL 613.41142

nu star 22.148148

Approximate Chi Square Value (.05) 12.449405 Nonparametric Statistics

MLE of Standard Deviation 386.70185

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.9228395 Data appear Lognormal at 5% Significance Level

Theta Star 402.54381

   95% Modified-t UCL (Johnson-1978) 627.64726    99% Chebyshev (MVUE) UCL 1340.7192

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 779.18056

   95% Adjusted-CLT UCL (Chen-1995) 684.33289  97.5% Chebyshev (MVUE) UCL 968.61397

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 613.41142    95% H-UCL 813.74302

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.630114 Shapiro Wilk Test Statistic 0.8918983

Skewness 2.1964302

SD 466.65769

Std. Error of Mean 134.71247

Median 232.5 SD of log Data 0.9563347

Minimum 64.9 Minimum of Log Data 4.1728476

Maximum 1590 Maximum of Log Data 7.3714893

Number of Missing Values 11

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Copper

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Sphagnum Bog.xls: SD_Current 6_Sphag Bog

Page 8 of 18



654 6.4831074

8265.573

3804.25

Potential UCL to Use Use 95% Approximate Gamma UCL 5931.365

   95% Approximate Gamma UCL 5931.365

   95% Adjusted Gamma UCL 6363.1775

97.5% Chebyshev(Mean, Sd) UCL 8914.5921

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11946.328

Kolmogorov-Smirnov 5% Critical Value 0.2488128    95% BCA Bootstrap UCL 5308.3333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7371.179

Anderson-Darling 5% Critical Value 0.742601    95% Hall's Bootstrap UCL 5010.5682

Kolmogorov-Smirnov Test Statistic 0.1998623    95% Percentile Bootstrap UCL 5092.8333

   95% Standard Bootstrap UCL 5082.4426

Anderson-Darling Test Statistic 0.6122935    95% Bootstrap-t UCL 5640.6493

Adjusted Level of Significance 0.02896    95% CLT UCL 5150.2496

Adjusted Chi Square Value 20.862109    95% Jackknife UCL 5273.8399

nu star 34.894999

Approximate Chi Square Value (.05) 22.380902 Nonparametric Statistics

MLE of Mean

MLE of Standard Deviation 3154.9543

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.4539583 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2616.478

   95% Modified-t UCL (Johnson-1978) 5302.0829    99% Chebyshev (MVUE) UCL 13861.509

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995) 5331.3184  97.5% Chebyshev (MVUE) UCL 10153.346

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5273.8399    95% H-UCL 7913.9406

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8292129 Shapiro Wilk Test Statistic 0.9018478

Coefficient of Variation 0.7451423

Skewness 0.7173586

SD 2834.7077

Std. Error of Mean 818.30964

Mean 3804.25 Mean of log Data 7.9523553

Median 2360 SD of log Data 0.8417813

Minimum Minimum of Log Data

Maximum 8290 Maximum of Log Data 9.0228052

Number of Missing Values 11

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Iron
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10

0.034 -3.381395

5.8 1.7578579

0.7628 -1.630543

0.5623369

2.6964804

0.2992344 1.8616

Approximate Chi Square Value (.05)

   95% Percentile Bootstrap UCLKolmogorov-Smirnov Test Statistic

Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 6.3579816

   95% Approximate Gamma UCL 2.2442429

   95% Adjusted Gamma UCL 2.7563485

97.5% Chebyshev(Mean, Sd) UCL 4.2745929

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.3579816

Kolmogorov-Smirnov 5% Critical Value 0.2818485    95% BCA Bootstrap UCL 2.4537

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.2139697

Anderson-Darling 5% Critical Value 0.7822227    95% Hall's Bootstrap UCL 6.4145342

   95% Standard Bootstrap UCL 1.605853

Anderson-Darling Test Statistic 1.1581995    95% Bootstrap-t UCL 9.8608427

Adjusted Level of Significance 0.0267    95% CLT UCL 1.6877619

Adjusted Chi Square Value 2.1954977    95% Jackknife UCL 1.7936271

nu star 7.9333468

MLE of Mean 0.7628

MLE of Standard Deviation 1.2111487

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.3966673 Data appear Lognormal at 5% Significance Level

Theta Star 1.9230219

3.0866085

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.6389743

   95% Adjusted-CLT UCL (Chen-1995) 2.2782547  97.5% Chebyshev (MVUE) UCL 2.1273294

Nonparametric Statistics

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.7936271    95% H-UCL 5.3615347

   95% Modified-t UCL (Johnson-1978) 1.885732    99% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Coefficient of Variation 2.3312342

Skewness 3.1076896

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4486772 Shapiro Wilk Test Statistic 0.8953554

SD 1.7782654

Std. Error of Mean

Mean Mean of log Data

Median 0.2 SD of log Data 1.5198993

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Potential UCL to Use Use 95% Student's-t UCL 115.87499

   95% Approximate Gamma UCL 153.46889

   95% Adjusted Gamma UCL 192.30539

97.5% Chebyshev(Mean, Sd) UCL 201.36728

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 274.99624

Kolmogorov-Smirnov 5% Critical Value 0.3155286    95% BCA Bootstrap UCL 112.01429

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 163.88384

Anderson-Darling 5% Critical Value 0.7162967    95% Hall's Bootstrap UCL 109.8975

Kolmogorov-Smirnov Test Statistic 0.2112792    95% Percentile Bootstrap UCL 107.7

   95% Standard Bootstrap UCL 107.9768

Anderson-Darling Test Statistic 0.2826708    95% Bootstrap-t UCL 121.40191

Adjusted Level of Significance 0.01584    95% CLT UCL 109.94619

Adjusted Chi Square Value 6.6095178    95% Jackknife UCL 115.87499

nu star 16.452147

Approximate Chi Square Value (.05) 8.2821079 Nonparametric Statistics

MLE of Mean 77.257143

MLE of Standard Deviation 71.267474

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1751534 Data appear Normal at 5% Significance Level

Theta Star 65.742178

   95% Modified-t UCL (Johnson-1978) 116.34715    99% Chebyshev (MVUE) UCL 374.15282

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 210.41113

   95% Adjusted-CLT UCL (Chen-1995) 112.97325  97.5% Chebyshev (MVUE) UCL 265.6489

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 115.87499    95% H-UCL 339.22743

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9404042 Shapiro Wilk Test Statistic 0.9062701

Warning:  There are only 7 Values in this data

Coefficient of Variation 0.6805896

Skewness 0.3771508

SD 52.58041

Std. Error of Mean 19.873527

Mean 77.257143 Mean of log Data 4.0598197

Median 55 SD of log Data 0.9314027

Minimum 10.1 Minimum of Log Data 2.3125354

Maximum 158 Maximum of Log Data 5.062595

Number of Missing Values 10

Raw Statistics Log-transformed Statistics

Molybdenum

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7
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12 2

2 10

11 83.33%

0.18 -1.714798

1.3 0.2623643

0.74 -0.726217

0.7919596 1.3980651

0.078 -2.551046

0.36 -1.021651

11

1

91.67%

    N/A        N/A    

    N/A        N/A    

0.200125 -2.252614

0.3511072 0.9987313

0.3821486 0.4161188

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.2733333

    N/A    0.3095516

0.1263739

0.5002864

0.4812

1.0396137

    N/A        N/A    

    N/A        N/A    

    N/A    1.3

    N/A    0.8241845

    N/A    1.0625383

    N/A    1.5307381

    N/A    

    N/A    

    N/A        N/A    

    N/A    

    N/A

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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Use 95% Student's-t UCL 6.3028534

   95% Adjusted Gamma UCL 16.236433

Potential UCL to Use

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17.569209

   95% Approximate Gamma UCL 11.030359

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.7020522

97.5% Chebyshev(Mean, Sd) UCL 12.356014

Kolmogorov-Smirnov Test Statistic 0.177168    95% Percentile Bootstrap UCL 5.7571429

Kolmogorov-Smirnov 5% Critical Value 0.3225491    95% BCA Bootstrap UCL 6.2371429

Anderson-Darling Test Statistic 0.2508599    95% Bootstrap-t UCL 7.9077897

Anderson-Darling 5% Critical Value 0.7358268    95% Hall's Bootstrap UCL 8.0995379

Adjusted Chi Square Value 1.6277105    95% Jackknife UCL 6.3028534

   95% Standard Bootstrap UCL 5.7337178

Approximate Chi Square Value (.05) 2.3959522 Nonparametric Statistics

Adjusted Level of Significance 0.01584    95% CLT UCL 5.8830729

MLE of Standard Deviation 4.9064989

nu star 7.4058243

Theta Star 6.7460418

MLE of Mean 3.5685714

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.5289875 Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL (Chen-1995) 6.6016967  97.5% Chebyshev (MVUE) UCL 21.85624

   95% Modified-t UCL (Johnson-1978) 6.4149442    99% Chebyshev (MVUE) UCL 32.09608

   95% Student's-t UCL 6.3028534    95% H-UCL 292.2982

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.643285

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.8732293 Shapiro Wilk Test Statistic 0.9120918

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

1.2645616

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Std. Error of Mean 1.407117

Warning:  There are only 7 Values in this data

Coefficient of Variation 1.0432414

Skewness

Median 2.6 SD of log Data 1.6545479

SD 3.7228816

Maximum 10.7 Maximum of Log Data 2.3702437

Mean 3.5685714 Mean of log Data 0.4847948

Raw Statistics Log-transformed Statistics

Minimum 0.12 Minimum of Log Data -2.120264

Number of Distinct Observations 7

Number of Missing Values 9

Thorium

General Statistics

Number of Valid Observations 7
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Potential UCL to Use Use 95% Student's-t UCL 268.86051

   95% Approximate Gamma UCL 341.63579

   95% Adjusted Gamma UCL 435.38755

97.5% Chebyshev(Mean, Sd) UCL 501.09588

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 701.10512

Kolmogorov-Smirnov 5% Critical Value 0.3163576    95% BCA Bootstrap UCL 264.57143

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 399.27406

Anderson-Darling 5% Critical Value 0.719063    95% Hall's Bootstrap UCL 905.99412

Kolmogorov-Smirnov Test Statistic 0.1949393    95% Percentile Bootstrap UCL 252.65714

   95% Standard Bootstrap UCL 248.17397

Anderson-Darling Test Statistic 0.4096504    95% Bootstrap-t UCL 506.71437

Adjusted Level of Significance 0.01584    95% CLT UCL 252.75523

Adjusted Chi Square Value 5.5382541    95% Jackknife UCL 268.86051

nu star 14.706812

Approximate Chi Square Value (.05) 7.0580628 Nonparametric Statistics

MLE of Mean 163.95714

MLE of Standard Deviation 159.96873

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.0504866 Data appear Normal at 5% Significance Level

Theta Star 156.07733

   95% Modified-t UCL (Johnson-1978) 272.42684    99% Chebyshev (MVUE) UCL 699.25593

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 397.4049

   95% Adjusted-CLT UCL (Chen-1995) 275.61928  97.5% Chebyshev (MVUE) UCL 499.23345

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 268.86051    95% H-UCL 575.4705

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8090759 Shapiro Wilk Test Statistic 0.9346664

Warning:  There are only 7 Values in this data

Coefficient of Variation 0.8711542

Skewness 1.0486859

SD 142.83195

Std. Error of Mean 53.985403

Mean 163.95714 Mean of log Data 4.7716148

Median 102 SD of log Data 0.8760023

Minimum 38.2 Minimum of Log Data 3.6428355

Maximum 389 Maximum of Log Data 5.9635793

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7
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Potential UCL to Use Use 95% Approximate Gamma UCL 23.00742

   95% Approximate Gamma UCL 23.00742

   95% Adjusted Gamma UCL 31.62435

97.5% Chebyshev(Mean, Sd) UCL 36.472908

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 52.796774

Kolmogorov-Smirnov 5% Critical Value 0.319303    95% BCA Bootstrap UCL 18.228571

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.162664

Anderson-Darling 5% Critical Value 0.7267822    95% Hall's Bootstrap UCL 43.719876

Kolmogorov-Smirnov Test Statistic 0.2444358    95% Percentile Bootstrap UCL 16.757143

   95% Standard Bootstrap UCL 15.559114

Anderson-Darling Test Statistic 0.532503    95% Bootstrap-t UCL 38.083189

Adjusted Level of Significance 0.01584    95% CLT UCL 16.204448

Adjusted Chi Square Value 2.7734391    95% Jackknife UCL 17.51889

nu star 9.7919849

Approximate Chi Square Value (.05) 3.8121705 Nonparametric Statistics

MLE of Mean 8.9571429

MLE of Standard Deviation 10.710214

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.6994275 Data appear Gamma Distributed at 5% Significance Level

Theta Star 12.806392

   95% Modified-t UCL (Johnson-1978) 18.176369    99% Chebyshev (MVUE) UCL 43.138753

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 23.639493

   95% Adjusted-CLT UCL (Chen-1995) 20.419606  97.5% Chebyshev (MVUE) UCL 30.217511

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.51889    95% H-UCL 55.353459

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6585377 Shapiro Wilk Test Statistic 0.9417661

Warning:  There are only 7 Values in this data

Coefficient of Variation 1.301454

Skewness 2.3688257

SD 11.657309

Std. Error of Mean 4.4060487

Mean 8.9571429 Mean of log Data 1.6500362

Median 3.7 SD of log Data 1.092472

Minimum 1 Minimum of Log Data 0

Maximum 34.7 Maximum of Log Data 3.5467397

Number of Missing Values 10

Raw Statistics Log-transformed Statistics

Tungsten

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 6
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Potential UCL to Use Use 95% Approximate Gamma UCL 135.87002

   95% Approximate Gamma UCL 135.87002

   95% Adjusted Gamma UCL 144.85389

97.5% Chebyshev(Mean, Sd) UCL 243.43991

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 337.27839

Kolmogorov-Smirnov 5% Critical Value 0.2332268    95% BCA Bootstrap UCL 141.14286

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 195.66809

Anderson-Darling 5% Critical Value 0.7525771    95% Hall's Bootstrap UCL 372.85909

Kolmogorov-Smirnov Test Statistic 0.2021153    95% Percentile Bootstrap UCL 128.79286

   95% Standard Bootstrap UCL 124.56611

Anderson-Darling Test Statistic 0.9325454    95% Bootstrap-t UCL 232.45366

Adjusted Level of Significance 0.03122    95% CLT UCL 126.92575

Adjusted Chi Square Value 18.869146    95% Jackknife UCL 130.11914

nu star 32.056437

Approximate Chi Square Value (.05) 20.116795 Nonparametric Statistics

MLE of Mean 85.264286

MLE of Standard Deviation 79.687197

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1448727 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 74.474902

   95% Modified-t UCL (Johnson-1978) 132.45076    99% Chebyshev (MVUE) UCL 274.79317

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 165.28818

   95% Adjusted-CLT UCL (Chen-1995) 141.87395  97.5% Chebyshev (MVUE) UCL 202.22936

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 130.11914    95% H-UCL 152.15713

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.66402 Shapiro Wilk Test Statistic 0.8997404

Coefficient of Variation 1.1114863

Skewness 2.066643

SD 94.770083

Std. Error of Mean 25.32837

Mean 85.264286 Mean of log Data 4.0468087

Median 54.95 SD of log Data 0.8576824

Minimum 21.3 Minimum of Log Data 3.0587071

Maximum 327 Maximum of Log Data 5.7899602

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14
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Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 95% Approximate Gamma UCL 83.223421

   95% Approximate Gamma UCL 83.223421

   95% Adjusted Gamma UCL 156.0944

97.5% Chebyshev(Mean, Sd) UCL 86.246935

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 126.24237

Kolmogorov-Smirnov 5% Critical Value 0.3466248    95% BCA Bootstrap UCL 43.78

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 65.885837

Anderson-Darling 5% Critical Value 0.7301328    95% Hall's Bootstrap UCL 155.3299

Kolmogorov-Smirnov Test Statistic 0.2459611    95% Percentile Bootstrap UCL 37.133333

   95% Standard Bootstrap UCL 34.860681

Anderson-Darling Test Statistic 0.2545451    95% Bootstrap-t UCL 147.69522

Adjusted Level of Significance 0.01222    95% CLT UCL 36.586769

Adjusted Chi Square Value 0.5923563    95% Jackknife UCL 40.583151

nu star 4.9104353

Approximate Chi Square Value (.05) 1.1110274 Nonparametric Statistics

MLE of Mean 18.83

MLE of Standard Deviation 29.436146

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.4092029 Data appear Gamma Distributed at 5% Significance Level

Theta Star 46.016287

   95% Modified-t UCL (Johnson-1978) 41.925737    99% Chebyshev (MVUE) UCL 157.54197

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 80.726534

   95% Adjusted-CLT UCL (Chen-1995) 45.194208  97.5% Chebyshev (MVUE) UCL 106.63999

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 40.583151    95% H-UCL 7920.3253

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7514796 Shapiro Wilk Test Statistic 0.9754403

Warning:  There are only 6 Values in this data

Coefficient of Variation 1.4043068

Skewness 1.8278158

SD 26.443097

Std. Error of Mean 10.795349

Mean 18.83 Mean of log Data 1.8980886

Median 6.95 SD of log Data 1.7807651

Minimum 0.48 Minimum of Log Data -0.733969

Maximum 69 Maximum of Log Data 4.2341065

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6
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7 4

4 3

9 42.86%

164 5.0998664

801 6.6858609

419.75 5.8842599

270.61211 0.6496948

25.7 3.246491

54.6 4.0000339

3

4

42.86%

0.9032394 0.9756755

0.748 0.748

248.11429 4.6097151

287.1556 1.6690437

459.01661 19752.829

140.29142 5.0751829

396.19122 1.1087502

431.2753 263.17258

476.06499 273.40852

463.97832

427

467.40077

1816.1074

1.010432

415.41637

8.0834561

0.2738339

0.6592112

0.6592112 310.14286

0.39641 217.72225

95.021782

494.78731

466.43978

488.83446

0.000001 535.15704

801 560.42857

239.85714 534.14286

164 724.3332

294.88214 903.55369

0.1529022 1255.5976

1568.696

2.1406315

0.1712684 494.78731

2997.9014 534.14286

    N/A

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
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AOI-10 
Current 3 – Northeast Wetland 

Future SW/SD-4 – Northeast Wetland 
Sediments 

 



12 7

7 5

41.67%

0.076 -2.577022

0.182 -1.703749

0.1168571 -2.180903

0.0343338 0.2775794

0.101 -2.292635

0.779 -0.249744

12

0

100.00%

0.908382 0.9611483

0.803 0.803

0.1203333 -2.296057

0.0928435 0.5730974

0.168466 0.1745198

N/A

-2.249079

0.2258709

0.108205

0.0278327

0.1226342

0.1217852

0.1270707

0.1228635

8.5681783

0.0136385

119.9545

0.3026284

0.707611

0.707611 0.1089841

0.3117031 0.0287112

0.0099538

0.1268601

0.1253568

0.1271889

0.076 0.1334645

0.182 0.1256

0.1110313 0.1251157

0.1079414 0.152372

0.0271187 0.1711459

16.04797 0.2080237

0.0069187

385.15127

340.66445 0.1268601

0.1255307 0.1251157

0.1279295

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 5

5 7

58.33%

0.128 -2.055725

4.58 1.521699

1.2606 -0.561175

1.8785976 1.3619134

0.109 -2.216407

0.161 -1.826351

8

4

66.67%

0.6856289 0.9565782

0.762 0.762

0.5619167 -1.85291

1.2898641 1.4090302

1.2306174 2.0440731

N/A

-2.887496

2.2522139

0.5325723

1.3024498

1.2077978

1.2195282

1.5671747

29.783422

0.4351378

2.897013

4.3513784

0.434822

0.6981253

0.6981253 0.5999167

0.3666292 1.2199032

0.3937221

1.3069961

1.2475318

1.209238

0.000001 5.0610013

4.58 1.7779167

0.5252506 1.4053333

0.000001 2.3161113

1.3056318 3.0587101

0.1346488 4.5174017

3.9008926

3.2315717

0.4442032 1.3069961

3.8211904

5.2805542

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 6

6 6

50.00%

0.189 -1.666008

1.11 0.10436

0.5543333 -0.739649

0.323717 0.6170046

0.109 -2.216407

0.161 -1.826351

6

6

50.00%

0.9361488 0.9828503

0.788 0.788

0.3087917 -1.755153

0.3368247 1.1439602

0.4834108 0.9968569

0.1616033 -1.634928

0.4917327 1.0335887

0.4165309 0.3177414

0.4755854 0.3298927

0.4887668

0.48083

0.5036321

0.8408705

1.860508

0.2979473

22.326096

0.184972

0.7006566

0.7006566 0.3716667

0.3340462 0.2775441

0.0877671

0.5292864

0.5160308

0.5143189

0.000001 0.5904921

1.11 0.6961667

0.2771672 0.5996667

0.0945005 0.7542348

0.3625436 0.9197723

0.1536153 1.2449388

1.8042938

3.6867677

0.6020024 0.5292864

1.69742 0.5996667

2.2989375

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 7

7 5

41.67%

0.076 -2.577022

0.182 -1.703749

0.1168571 -2.180903

0.0343338 0.2775794

0.101 -2.292635

0.779 -0.249744

12

0

100.00%

0.908382 0.9611483

0.803 0.803

0.1203333 -2.296057

0.0928435 0.5730974

0.168466 0.1745198

N/A

-2.249079

0.2258709

0.108205

0.0278327

0.1226342

0.1217852

0.1270707

0.1228635

8.5681783

0.0136385

119.9545

0.3026284

0.707611

0.707611 0.1089841

0.3117031 0.0287112

0.0099538

0.1268601

0.1253568

0.1271889

0.076 0.1334645

0.182 0.1256

0.1110313 0.1251157

0.1079414 0.152372

0.0271187 0.1711459

16.04797 0.2080237

0.0069187

385.15127

340.66445 0.1268601

0.1255307 0.1251157

0.1279295

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 5

5 7

58.33%

0.128 -2.055725

4.58 1.521699

1.2606 -0.561175

1.8785976 1.3619134

0.109 -2.216407

0.161 -1.826351

8

4

66.67%

0.6856289 0.9565782

0.762 0.762

0.5619167 -1.85291

1.2898641 1.4090302

1.2306174 2.0440731

N/A

-2.887496

2.2522139

0.5325723

1.3024498

1.2077978

1.2195282

1.5671747

29.783422

0.4351378

2.897013

4.3513784

0.434822

0.6981253

0.6981253 0.5999167

0.3666292 1.2199032

0.3937221

1.3069961

1.2475318

1.209238

0.000001 5.0610013

4.58 1.7779167

0.5252506 1.4053333

0.000001 2.3161113

1.3056318 3.0587101

0.1346488 4.5174017

3.9008926

3.2315717

0.4442032 1.3069961

3.8211904

5.2805542

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 6

6 6

50.00%

0.189 -1.666008

1.11 0.10436

0.5543333 -0.739649

0.323717 0.6170046

0.109 -2.216407

0.161 -1.826351

6

6

50.00%

0.9361488 0.9828503

0.788 0.788

0.3087917 -1.755153

0.3368247 1.1439602

0.4834108 0.9968569

0.1616033 -1.634928

0.4917327 1.0335887

0.4165309 0.3177414

0.4755854 0.3298927

0.4887668

0.48083

0.5036321

0.8408705

1.860508

0.2979473

22.326096

0.184972

0.7006566

0.7006566 0.3716667

0.3340462 0.2775441

0.0877671

0.5292864

0.5160308

0.5143189

0.000001 0.5904921

1.11 0.6961667

0.2771672 0.5996667

0.0945005 0.7542348

0.3625436 0.9197723

0.1536153 1.2449388

1.8042938

3.6867677

0.6020024 0.5292864

1.69742 0.5996667

2.2989375

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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9 6

6 3

3 33.33%

0.0076 -4.879607

0.0921 -2.38488

0.03355 -3.68866

0.0303047 0.8338016

0.0112 -4.491842

0.0161 -4.128936

5

4

55.56%

0.7915129 0.9768666

0.788 0.788

0.0246222 -4.128019

0.0274536 0.9365287

0.0416393 0.0697247

0.0081231 -4.094937

0.0425769 0.9003447

0.0345144 0.0248463

0.0431148 0.0272894

0.0417616

0.0408

0.048698

0.0653663

1.0362386

0.0323767

12.434863

0.3082306

0.7052822

0.7052822 0.0251306

0.3363152 0.0255683

0.009349

0.0425155

0.0405083

0.041206

0.000001 0.0625852

0.0921 0.0469

0.0224905 0.0426889

0.0159 0.065882

0.0291426 0.0835151

0.2607626 0.1181521

0.0862489

4.6937273

1.0134052 0.0425155

0.1041679 0.0426889

0.1499544

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data
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9 5

5 4

3 44.44%

0.02 -3.912023

0.0977 -2.325854

0.04326 -3.323435

0.0321696 0.6428239

0.0101 -4.59522

0.0161 -4.128936

4

5

44.44%

0.7914278 0.897334

0.762 0.762

0.02685 -4.102861

0.0299463 1.0375888

0.0454122 0.0957973

0.0175735 -4.140954

0.0390583 1.0707291

0.0417838 0.0265779

0.0458349 0.0301461

0.045264

0.0429806

0.0498584

0.1021495

1.2891313

0.0335575

12.891313

0.4481314

0.6828311

0.6828311 0.0329222

0.359536 0.0243626

0.0090794

0.0498058

0.0478565

0.0481093

0.000001 0.1195379

0.0977 0.0527222

0.0240338 0.0510778

0.02 0.0724984

0.0322065 0.089623

0.1915546 0.1232611

0.125467

3.4479826

0.5166498 0.0498058

0.160395 0.0510778

0.2488016   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data
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12 12

1830 7.5120712

7760 8.9567376

4104.1667 8.2102832

3190 0.4807839

2076.161

599.33607

0.5058667

0.8671671

0.8471279 0.9162836

0.859 0.859

5180.5052 5612.9936

6612.9077

5250.2977 7706.1983

5205.5105 9853.7559

3.6012331

1139.6559

4104.1667

2162.7154

86.429594

65.998934

0.02896 5089.9868

63.280023 5180.5052

5060.1508

0.6323754 5447.5134

0.7330307 5067.7704

0.245534 5076.6667

0.246058 5176.6667

6716.612

7847.0192

10067.485

5374.6543

5605.5835

5374.6543Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Aluminum

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum
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12 9

0.29 -1.237874

3.3 1.1939225

2.0408333 0.5781565

1.9 0.6482972

0.8530209

0.2462459

0.4179768

-0.366192

0.9270989 0.746398

0.859 0.859

2.4830627 3.4743033

3.9790068

2.4180576 4.7680344

2.4787242 6.3179262

2.9482626

0.6922156

2.0408333

1.1885692

70.758302

52.392137

0.02896 2.4458718

49.987047 2.4830627

2.4311009

0.825217 2.4749121

0.7362678 2.4546289

0.3057377 2.4166667

0.2465445 2.4

3.1141945

3.5786387

4.4909494

2.7562514

2.8888664

2.4830627Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Arsenic

General Statistics

Number of Valid Observations Number of Distinct Observations
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12 11

4.9 1.5892352

13.3 2.587764

7.3166667 1.944982

6.3 0.3000854

2.5247262

0.7288257

0.3450651

1.599107

0.7916862 0.865622

0.859 0.859

8.6255536 8.7090964

10.064083

8.8749717 11.265624

8.6816273 13.625818

8.4800823

0.8628061

7.3166667

2.5125415

203.52197

171.51181

0.02896 8.5154782

167.02841 8.6255536

8.4499728

0.9181271 9.7398322

0.7304923 10.235531

0.2688153 8.5

0.2453578 8.7666667

10.493544

11.868182

14.568391

8.6822152

8.9152645

8.6255536

8.6816273

8.7090964

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

or 95% H-UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_NE Wetland.xls: SD_NE wetland

Page 8 of 14



12 12

0.085 -2.465104

3.33 1.2029723

1.0754167 -0.534962

0.625 1.2115878

1.1700261

0.3377575

1.0879747

1.2960142

0.7855701 0.9475689

0.859 0.859

1.6819901 4.0933466

2.9519618

1.7660002 3.7478815

1.7030509 5.3113116

0.771869

1.3932631

1.0754167

1.2240663

18.524857

9.771242

0.02896 1.6309782

8.8159502 1.6819901

1.6024614

0.4020237 2.1408579

0.7583318 2.0034922

0.1609037 1.6483333

0.252792 1.6904167

2.5476673

3.1847113

4.4360609

2.0388339

2.259761

2.0388339Potential UCL to Use Use 95% Approximate Gamma UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Thorium
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12 11

75.2 4.3201512

315 5.7525726

153.66667 4.9346553

116.5 0.4502147

77.705239

22.43157

0.505674

1.2646078

0.8179676 0.8993771

0.859 0.859

193.95118 204.09555

240.52352

199.31326 278.62862

195.316 353.4787

3.921319

39.187494

153.66667

77.600333

94.111656

72.738014

0.02896 190.56332

69.875645 193.95118

188.91165

0.7485706 214.13843

0.7319378 202.40161

0.228232 191.35

0.245913 195.75

251.44362

293.75178

376.85797

198.82072

206.96517

198.82072Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Titanium
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12 11

11 1

8.33%

0.12 -2.120264

1.16 0.14842

0.5636364 -0.812842

0.3685179 0.772907

0.666 -0.406466

0.666 -0.406466

0.9216317 0.9410332

0.85 0.85

0.5444167 -0.836739

0.3576203 0.7415731

0.7298168 0.9921575

0.9858102 -0.847092

0.1392839 0.7464278

1.0580188 0.5411747

1.1102672 0.3598803

0.7277465

0.71

0.7215162

0.9907509

1.6898385

0.3335445

37.176447

0.2665337

0.7376154

0.7376154 0.5438095

0.2581449 0.3460729

0.105908

0.7340082

0.7180128

0.733896

0.12 0.756574

1.16 0.7166667

0.5476954 0.7091667

0.4311723 1.005452

0.3556809 1.205205

1.8342784 1.5975813

0.298589

44.022682

29.806225 0.7340082

0.8089256 0.7091667

0.8601761

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Tungsten

General Statistics
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10 9

1

1.3 0.2623643

5 1.6094379

2.98 1.0134095

2.55 0.4213315

1.242578

0.3929377

0.4169725

0.6631083

0.9056439 0.9470884

0.842 0.842

3.7002991 4.0521901

4.7373355

3.7143666 5.4967046

3.7140318 6.9883382

4.6379885

0.6425199

2.98

1.3837302

92.75977

71.549189

0.0267 3.6263249

68.318768 3.7002991

3.5993324

0.3403679 3.9279552

0.7281063 3.7843952

0.1825995 3.58

0.2671851 3.65

4.6927755

5.4338949

6.8896803

3.8634137

4.0460933

3.7002991Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Uranium

General Statistics

Number of Valid Observations Number of Distinct Observations
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12 8

8 4

33.33%

0.26 -1.347074

0.56 -0.579818

0.36975 -1.023986

0.097953 0.2549351

0.3 -1.203973

0.95 -0.051293

12

0

100.00%

0.9207804 0.9507829

0.818 0.818

0.3366667 -1.149953

0.118592 0.3758087

0.398148 0.4262886

N/A

-1.064451

0.2166349

0.3528199

0.0831977

0.3959518

0.3928422

0.4026733

0.3986127

10.940791

0.0337955

175.05265

0.2738276

0.7159062

0.7159062 0.3534969

0.2939704 0.0870088

0.0294182

0.4063285

0.4018855

0.406359

0.26 0.419655

0.56 0.4048333

0.360088 0.4025

0.360386 0.4817277

0.0821262 0.5372133

17.263637 0.646204

0.0208582

414.32728

368.14192 0.4063285

0.4052629 0.4025

0.4127151

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 10

10 2

16.67%

38.2 3.6428355

197 5.2832037

106.45 4.539456

53.261895 0.5541367

16.6 2.8094027

25 3.2188758

2

10

16.67%

0.9366178 0.9395062

0.842 0.842

90.441667 4.169712

60.989037 1.0022737

122.06005 258.30312

87.188332 4.3226712

64.202877 0.7124445

120.47286 92.958624

121.22211 57.566167

122.8025

118.86667

121.05015

163.86277

2.9077929

36.608522

58.155859

0.3190968

0.7293935

0.7293935 95.075

0.2677971 52.674237

16.02826

123.85991

121.43914

123.04026

0.000001 126.06138

197 126.61667

88.708334 123.175

83.55 164.94056

63.544879 195.17145

0.2342119 254.55417

378.7524

5.6210864

1.4493908 123.85991

344.03228 123.175

432.53719

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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Future SW/SD-3 – Cooling Pond 
Surface Water 



Arsenic, Total

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Number of Missing Values 1 Percent Non-Detects 14.29%

-6.209

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

0.0005 Minimum Non-Detect -7.601

Maximum Detected 0.0027 Maximum Detected -5.915

Mean of Detected 0.00207 Mean of Detected

Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect 0.0005 Maximum Non-Detect -7.601

SD of Detected 0.0005164 SD of Detected 0.26

Minimum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.823

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00242    95%  H-Stat (DL/2) UCL 0.00617

Mean 0.00181 Mean -6.507

SD 0.0008329

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00179 Mean in Log Scale -6.303

SD 0.0008057 SD in Log Scale 0.343

   95% MLE (t) UCL 0.00239 Mean in Original Scale 0.00192

   95% MLE (Tiku) UCL 0.00242 SD in Original Scale 0.0006092

   95% t UCL 0.00237

   95% Percentile Bootstrap UCL 0.00226

   95% BCA Bootstrap UCL 0.00224

0.0002224

   95% H UCL 0.00267

nu star 111.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.293 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.27 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

K-S Test Statistic 0.697 Mean 0.00197

5% K-S Critical Value 0.332 SD 0.0004949

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002049

   95% KM (t) UCL 0.00237

Assuming Gamma Distribution    95% KM (z) UCL 0.00231

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00236

Minimum 0.0003064    95% KM (bootstrap t) UCL 0.00239

Maximum 0.0027    95% KM (BCA) UCL 0.00234

Mean 0.00182    95% KM (Percentile Bootstrap) UCL 0.00233

Median 0.0019 95% KM (Chebyshev) UCL 0.00286

SD 0.0008154 97.5% KM (Chebyshev) UCL 0.00325

k star 1.901 99% KM (Chebyshev) UCL 0.00401

   95% KM (Percentile Bootstrap) UCL 0.00233

Theta star 0.0009549

Nu star 26.61 Potential UCLs to Use

   95% Adjusted Gamma UCL 0.0036

AppChi2 15.85    95% KM (t) UCL 0.00237

   95% Gamma Approximate UCL 0.00305
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8 8

0.00014 -8.874

0.00072 -7.236

0.0003325 -8.186

0.00022 0.623

0.0002196

7.764E-05

0.66

1.034

0.831 0.895

0.818 0.818

0.0004796 0.0006205

0.0006493

0.0004905 0.0007879

0.0004843 0.00106

1.944

0.000171

0.0003325

0.0002385

31.11

19.37

0.0195 0.0004602

17.06 0.0004796

0.000452

0.533 0.0006072

0.722 0.000478

0.28 0.0004625

0.296 0.0004763

0.0006709

0.0008174

0.0011

0.0005341

0.0006062

0.0004796

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 8 Values in this data

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Cobalt, Total

General Statistics

Number of Valid Observations Number of Distinct Observations
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General Statistics

Number of Valid Data 7 Number of Detected Data 4

Titanium, Total

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 42.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0053 Minimum Detected -5.24

Minimum Non-Detect -6.19

Maximum Detected 0.0124 Maximum Detected -4.39

Mean of Detected 0.0102 Mean of Detected -4.643

Maximum Non-Detect 0.00985 Maximum Non-Detect -4.62

SD of Detected 0.00329 SD of Detected 0.402

Minimum Non-Detect 0.00205

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 57.14%

Warning:  There are only 4 Distinct Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.787 Shapiro Wilk Test Statistic 0.744

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

SD 1.094

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0104    95%  H-Stat (DL/2) UCL 0.0493

Mean 0.0068 Mean -5.379

SD 0.00496

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00968 Mean in Log Scale -5.029

SD 0.0021 SD in Log Scale 0.571

   95% MLE (t) UCL 0.0112 Mean in Original Scale 0.0075

   95% MLE (Tiku) UCL 0.0117 SD in Original Scale 0.00407

   95% t UCL 0.0105

   95% Percentile Bootstrap UCL 0.00977

   95% BCA Bootstrap UCL 0.00989

0.00394

   95% H UCL 0.0142

nu star 20.63

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.579 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.656 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

K-S Test Statistic 0.657 Mean 0.00807

5% K-S Critical Value 0.395 SD 0.00323

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00141

   95% KM (t) UCL 0.0108

Assuming Gamma Distribution    95% KM (z) UCL 0.0104

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0117

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00928

Maximum 0.0124    95% KM (BCA) UCL 0.0124

Mean 0.00617    95% KM (Percentile Bootstrap) UCL 0.0121

Median 0.0053 95% KM (Chebyshev) UCL 0.0142

SD 0.00551 97.5% KM (Chebyshev) UCL 0.0169

k star 0.349 99% KM (Chebyshev) UCL 0.0221

0.0274    95% KM (Percentile Bootstrap) UCL 0.0121

Theta star 0.0177

Nu star 4.891 Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2 1.102    95% KM (t) UCL 0.0108

   95% Gamma Approximate UCL
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7 7

1

0.0049 -5.319

0.0133 -4.32

0.00804 -4.884

0.0076 0.374

0.00311

0.00118

0.387

0.829

0.913 0.944

0.803 0.803

0.0103 0.0115

0.013

0.0104 0.0151

0.0104 0.0194

4.854

0.00166

0.00804

0.00365

67.95

49.98

0.0158 0.00998

45.36 0.0103

0.00984

0.278 0.0116

0.709 0.0118

0.196 0.00994

0.312 0.0101

0.0132

0.0154

0.0197

0.0109

0.012

0.0103Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Uranium, Total

General Statistics

Number of Valid Observations
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General Statistics

Number of Valid Data 7 Number of Detected Data 5

Antimony, Dissolved

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0014 Minimum Detected -6.571

Minimum Non-Detect -7.195

Maximum Detected 0.0016 Maximum Detected -6.438

Mean of Detected 0.0015 Mean of Detected -6.504

Maximum Non-Detect 0.00085 Maximum Non-Detect -7.07

SD of Detected 0.0001 SD of Detected 0.0668

Minimum Non-Detect 0.00075

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 28.57%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.82

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.648

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00158    95%  H-Stat (DL/2) UCL 0.00264

Mean 0.00119 Mean -6.882

SD 0.0005431

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00125 Mean in Log Scale -6.552

SD 0.0004113 SD in Log Scale 0.0978

   95% MLE (t) UCL 0.00155 Mean in Original Scale 0.00143

   95% MLE (Tiku) UCL 0.00159 SD in Original Scale 0.0001397

   95% t UCL 0.00154

   95% Percentile Bootstrap UCL 0.00151

   95% BCA Bootstrap UCL 0.00151

1.334E-05

   95% H UCL     N/A    

nu star 1124

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 112.4 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.534 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

K-S Test Statistic 0.678 Mean 0.00147

5% K-S Critical Value 0.357 SD 8.806E-05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.721E-05

   95% KM (t) UCL 0.00154

Assuming Gamma Distribution    95% KM (z) UCL 0.00153

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00154

Minimum 0.00112    95% KM (bootstrap t) UCL 0.00156

Maximum 0.0016    95% KM (BCA) UCL 0.00153

Mean 0.00139    95% KM (Percentile Bootstrap) UCL 0.00154

Median 0.0014 95% KM (Chebyshev) UCL 0.00163

SD 0.0002042 97.5% KM (Chebyshev) UCL 0.0017

k star 29.38 99% KM (Chebyshev) UCL 0.00184

0.00157    95% KM (Percentile Bootstrap) UCL 0.00154

Theta star 4.733E-05

Nu star 411.3 Potential UCLs to Use

   95% Adjusted Gamma UCL 0.00162

AppChi2 365.3    95% KM (t) UCL 0.00154

   95% Gamma Approximate UCL
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General Statistics

Number of Valid Data 7 Number of Detected Data 4

Tungsten, Dissolved

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 42.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00023 Minimum Detected -8.377

Minimum Non-Detect -9.262

Maximum Detected 0.00032 Maximum Detected -8.047

Mean of Detected 0.0002725 Mean of Detected -8.216

Maximum Non-Detect 0.000195 Maximum Non-Detect -8.543

SD of Detected 4.031E-05 SD of Detected 0.148

Minimum Non-Detect 0.000095

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

Warning:  There are only 4 Distinct Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD 0.803

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.0002686    95%  H-Stat (DL/2) UCL 0.0005688

Mean 0.0001847 Mean -8.831

SD 0.0001142

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0002732 Mean in Log Scale -8.404

SD 3.491E-05 SD in Log Scale 0.256

   95% MLE (t) UCL 0.0002989 Mean in Original Scale 0.0002305

   95% MLE (Tiku) UCL 0.000307 SD in Original Scale 5.962E-05

   95% t UCL 0.0002743

   95% Percentile Bootstrap UCL 0.0002656

   95% BCA Bootstrap UCL 0.0002678

1.764E-05

   95% H UCL 0.0002885

nu star 123.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 15.45 Data appear Normal at 5% Significance Level

Theta Star

A-D Test Statistic 0.253 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

K-S Test Statistic 0.656 Mean 0.0002543

5% K-S Critical Value 0.394 SD 3.375E-05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.473E-05

   95% KM (t) UCL 0.0002829

Assuming Gamma Distribution    95% KM (z) UCL 0.0002785

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0002812

Minimum 8.577E-05    95% KM (bootstrap t) UCL 0.0002795

Maximum 0.00032    95% KM (BCA) UCL 0.0003029

Mean 0.0001925    95% KM (Percentile Bootstrap) UCL 0.0002957

Median 0.00023 95% KM (Chebyshev) UCL 0.0003185

SD 0.0001038 97.5% KM (Chebyshev) UCL 0.0003463

k star 2.06 99% KM (Chebyshev) UCL 0.0004008

0.0003157    95% KM (Percentile Bootstrap) UCL 0.0002957

Theta star 9.344E-05

Nu star 28.84 Potential UCLs to Use

   95% Adjusted Gamma UCL     N/A

AppChi2 17.58    95% KM (t) UCL 0.0002829

   95% Gamma Approximate UCL
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7 5

0.0044 -5.426

0.0055 -5.203

0.00489 -5.324

0.005 0.0727

0.0003579

0.0001353

0.0733

0.468

0.938 0.945

0.803 0.803

0.00515 N/A

0.00547

0.00513 0.00572

0.00515 0.00622

125.8

3.884E-05

0.00489

0.0004356

1761

1665

0.0158 0.00511

1636 0.00515

0.00508

0.336 0.00517

0.708 0.00518

0.215 0.00509

0.311 0.0051

0.00548

0.00573

0.00623

0.00517

0.00526

0.00515Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Uranium, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations
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Kolmogorov-Smirnov 5% Critical Value 0.2452206    95% BCA Bootstrap UCL 0.6977385

Anderson-Darling 5% Critical Value 0.7673579    95% Hall's Bootstrap UCL 1.3449795

Kolmogorov-Smirnov Test Statistic 0.190338    95% Percentile Bootstrap UCL 0.5586154

   95% Standard Bootstrap UCL 0.5405361

Anderson-Darling Test Statistic 0.6086559    95% Bootstrap-t UCL 0.8880315

Adjusted Level of Significance 0.03009    95% CLT UCL 0.5514125

Adjusted Chi Square Value 8.1605005    95% Jackknife UCL 0.569843

nu star 17.476659

Approximate Chi Square Value (.05) 9.013747 Nonparametric Statistics

MLE of Mean 0.3308308

MLE of Standard Deviation 0.4035184

k star (bias corrected) 0.6721792 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.4921765

   95% Modified-t UCL (Johnson-1978) 0.5861396    99% Chebyshev (MVUE) UCL 1.4540265

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.8102174

   95% Adjusted-CLT UCL (Chen-1995) 0.6558912  97.5% Chebyshev (MVUE) UCL 1.0274045

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.569843    95% H-UCL 1.0678572

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6452551 Shapiro Wilk Test Statistic 0.9491121

Coefficient of Variation 1.4615313

Skewness 2.6289145

SD 0.4835195

Std. Error of Mean 0.1341042

Mean 0.3308308 Mean of log Data -1.840565

Median 0.119 SD of log Data 1.2269764

Minimum 0.0299 Minimum of Log Data -3.509897

Maximum 1.79 Maximum of Log Data 0.5822156

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Benzo(a)anthracene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 0.6414443

   95% Approximate Gamma UCL 0.6414443

   95% Adjusted Gamma UCL 0.7085125

97.5% Chebyshev(Mean, Sd) UCL 1.1683112

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.6651506

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.9153774
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13 12

12 1

1 7.69%

0.0165 -4.104395

1.71 0.5364934

0.358775 -1.69184

0.4688515 1.2770395

0.0463 -3.072613

0.0463 -3.072613

0.6929369 0.9901854

0.859 0.859

0.3329577 -1.851372

0.4584411 1.351216

0.5595732 1.5275371

0.2554847 -1.840308

0.5289203 1.3347223

0.5169394 0.3332332

0.518521 0.4582404

0.5597495

0.5519769

0.6822385

1.46777

0.7150436

0.5017526

17.161046

0.2323711

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.761017

0.761017 0.3334731

0.2535375 0.4401125

0.1274998

0.5607143

0.5431915

0.5599519

0.000001 0.8610378

1.71 0.5663462

0.331177 0.5596385

0.202 0.8892316

0.4597877 1.1297088

0.3808014 1.6020796

0.8696843

9.9008362

3.8798773 0.8892316

0.8451116

0.9758078

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD
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Kolmogorov-Smirnov 5% Critical Value 0.2452415    95% BCA Bootstrap UCL 1.2953538

Anderson-Darling 5% Critical Value 0.767453    95% Hall's Bootstrap UCL 2.4482067

Kolmogorov-Smirnov Test Statistic 0.2009851    95% Percentile Bootstrap UCL 1.0721385

   95% Standard Bootstrap UCL 0.9957255

Anderson-Darling Test Statistic 0.7931088    95% Bootstrap-t UCL 1.7841745

Adjusted Level of Significance 0.03009    95% CLT UCL 1.0214314

Adjusted Chi Square Value 8.1354792    95% Jackknife UCL 1.0575344

nu star 17.439828

Approximate Chi Square Value (.05) 8.9872904 Nonparametric Statistics

MLE of Mean 0.5893385

MLE of Standard Deviation 0.7195821

k star (bias corrected) 0.6707626 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.8786096

   95% Modified-t UCL (Johnson-1978) 1.0941898    99% Chebyshev (MVUE) UCL 2.3819786

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.3369675

   95% Adjusted-CLT UCL (Chen-1995) 1.2564322  97.5% Chebyshev (MVUE) UCL 1.6894989

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.0575344    95% H-UCL 1.6642521

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5672574 Shapiro Wilk Test Statistic 0.9255036

Coefficient of Variation 1.6071513

Skewness 3.0186361

SD 0.9471561

Std. Error of Mean 0.2626938

Mean 0.5893385 Mean of log Data -1.265072

Median 0.203 SD of log Data 1.1795243

Minimum 0.0678 Minimum of Log Data -2.691193

Maximum 3.58 Maximum of Log Data 1.2753628

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12
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Potential UCL to Use Use 95% Approximate Gamma UCL 1.1436107

   95% Approximate Gamma UCL 1.1436107

   95% Adjusted Gamma UCL 1.2633505

97.5% Chebyshev(Mean, Sd) UCL 2.2298609

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.2031091

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.7343943
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13 8

8 5

2 38.46%

0.0306 -3.486755

0.439 -0.823256

0.1238125 -2.441881

0.1328831 0.8457681

0.0449 -3.103317

0.0576 -2.854233

7

6

53.85%

0.6827536 0.9366681

0.818 0.818

0.0854115 -2.939487

0.1133973 0.9220708

0.1414658 0.1666954

0.0202127 -2.855103

0.1727653 0.8445366

0.1056136 0.0876194

0.1317616 0.1121206

0.1430426

0.1451793

0.1768425

0.1545634   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 4 of 21

1.0600009

0.1168041

16.960015

0.4917401

0.7278623

0.7278623 0.0885962

0.2987195 0.1072076

0.0317921

0.1452588

0.1408895

0.1437873

0.000001 0.2474178

0.439 0.1545231

0.0761927 0.1464346

0.0339 0.2271747

0.1192939 0.2871377

0.187292 0.4049235

0.4068124

4.8695909

1.0924136 0.1464346

0.3396399

0.4300023

AppChi2    95% KM (Percentile Bootstrap) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level
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12 6

6 6

2 50.00%

0.0199 -3.917036

0.26 -1.347074

0.1015667 -2.571857

0.0843616 0.8581326

0.442 -0.816445

0.531 -0.632993

12

0

100.00%

0.8385325 0.9642274

0.788 0.788

0.1684083 -2.01042

0.0907061 0.8249796

0.2154328 0.3603418

N/A

-2.571857

0.5785529

0.0889801

0.0583761

0.1192439

0.1204306

0.1284723

0.1335304

1.0637546

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Carbazole

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0954794

12.765055

0.2749384

0.7048881

0.7048881 0.1015667

0.3361369 0.0770113

0.0344405

0.1634178

0.1582162

0.1664367

0.0199 0.2233302

0.26 0.1587167

0.101695 0.1585

0.1018234 0.2516893

0.0568767 0.3166474

2.8075524 0.4442452

0.036222

67.381258

49.489276 0.1634178

0.1384611 0.1585

0.1453115

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star
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Kolmogorov-Smirnov 5% Critical Value 0.2418622    95% BCA Bootstrap UCL 0.3879231

Anderson-Darling 5% Critical Value 0.7534685    95% Hall's Bootstrap UCL 0.8768105

Kolmogorov-Smirnov Test Statistic 0.1281844    95% Percentile Bootstrap UCL 0.3566385

   95% Standard Bootstrap UCL 0.351081

Anderson-Darling Test Statistic 0.2256889    95% Bootstrap-t UCL 0.439597

Adjusted Level of Significance 0.03009    95% CLT UCL 0.3557989

Adjusted Chi Square Value 14.887417    95% Jackknife UCL 0.3646864

nu star 26.894177

Approximate Chi Square Value (.05) 16.069646 Nonparametric Statistics

MLE of Mean 0.2494308

MLE of Standard Deviation 0.2452492

k star (bias corrected) 1.0343914 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.2411377

   95% Modified-t UCL (Johnson-1978) 0.3700059    99% Chebyshev (MVUE) UCL 1.1604488

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.6613419

   95% Adjusted-CLT UCL (Chen-1995) 0.3899026  97.5% Chebyshev (MVUE) UCL 0.8297141

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.3646864    95% H-UCL 0.7464684

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8274048 Shapiro Wilk Test Statistic 0.9417253

Coefficient of Variation 0.9347729

Skewness 1.7795371

SD 0.2331611

Std. Error of Mean 0.0646673

Mean 0.2494308 Mean of log Data -1.828293

Median 0.194 SD of log Data 1.0884222

Minimum 0.0187 Minimum of Log Data -3.979232

Maximum 0.872 Maximum of Log Data -0.136966

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 0.4174476

   95% Approximate Gamma UCL 0.4174476

   95% Adjusted Gamma UCL 0.4505977

97.5% Chebyshev(Mean, Sd) UCL 0.6532777

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.8928619

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.5313088
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Anderson-Darling 5% Critical Value 0.7606619    95% Hall's Bootstrap UCL 2272.78

Kolmogorov-Smirnov Test Statistic 0.3618095    95% Percentile Bootstrap UCL 185.86667

   95% Standard Bootstrap UCL 156.31311

Anderson-Darling Test Statistic 0.793511    95% Bootstrap-t UCL 3492.2468

Adjusted Level of Significance 0.01222    95% CLT UCL 165.30221

Adjusted Chi Square Value 0.2240841    95% Jackknife UCL 187.46701

nu star 3.3675779

Approximate Chi Square Value (.05) 0.4891623 Nonparametric Statistics

MLE of Mean 66.819333

MLE of Standard Deviation 126.13451

k star (bias corrected) 0.2806315 Data appear Lognormal at 5% Significance Level

Theta Star 238.10347

   95% Modified-t UCL (Johnson-1978) 197.41822    99% Chebyshev (MVUE) UCL 390.25381

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 196.69305

   95% Adjusted-CLT UCL (Chen-1995) 229.10027  97.5% Chebyshev (MVUE) UCL 261.9902

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 187.46701    95% H-UCL 341345.9

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5279082 Shapiro Wilk Test Statistic 0.9134075

Warning:  There are only 6 Values in this data

Coefficient of Variation 2.1948607

Skewness 2.4426947

SD 146.65913

Std. Error of Mean 59.87334

Mean 66.819333 Mean of log Data 2.2083306

Median 6.45 SD of log Data 2.1803069

Minimum 0.436 Minimum of Log Data -0.830113

Maximum 366 Maximum of Log Data 5.9026333

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6
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Recommended UCL exceeds the maximum observation

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 662.55154

   95% Approximate Gamma UCL 460.0095

   95% Adjusted Gamma UCL 1004.1736

97.5% Chebyshev(Mean, Sd) UCL 440.72822

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 662.55154

Kolmogorov-Smirnov 5% Critical Value 0.3551852    95% BCA Bootstrap UCL 189.59

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 327.80117
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Kolmogorov-Smirnov 5% Critical Value 0.236159    95% BCA Bootstrap UCL 8827.6923

Anderson-Darling 5% Critical Value 0.7333641    95% Hall's Bootstrap UCL 8967.1954

Kolmogorov-Smirnov Test Statistic 0.1146674    95% Percentile Bootstrap UCL 8830

   95% Standard Bootstrap UCL 8793.7303

Anderson-Darling Test Statistic 0.1795312    95% Bootstrap-t UCL 9008.6246

Adjusted Level of Significance 0.03009    95% CLT UCL 8835.6013

Adjusted Chi Square Value 334.29034    95% Jackknife UCL 8907.4115

nu star 384.71018

Approximate Chi Square Value (.05) 340.24952 Nonparametric Statistics

MLE of Mean 7976.1538

MLE of Standard Deviation 2073.5445

k star (bias corrected) 14.796545 Data appear Normal at 5% Significance Level

Theta Star 539.05514

   95% Modified-t UCL (Johnson-1978) 8914.8314    99% Chebyshev (MVUE) UCL 13321.673

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10319.953

   95% Adjusted-CLT UCL (Chen-1995) 8883.1707  97.5% Chebyshev (MVUE) UCL 11332.574

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8907.4115    95% H-UCL 9103.5183

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9696346 Shapiro Wilk Test Statistic 0.9706142

Coefficient of Variation 0.2361947

Skewness 0.3072043

SD 1883.9256

Std. Error of Mean 522.50695

Mean 7976.1538 Mean of log Data 8.9579009

Median 7810 SD of log Data 0.2410097

Minimum 5080 Minimum of Log Data 8.5330665

Maximum 11500 Maximum of Log Data 9.3501023

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 8907.4115

   95% Approximate Gamma UCL 9018.4038

   95% Adjusted Gamma UCL 9179.1692

97.5% Chebyshev(Mean, Sd) UCL 11239.209

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13175.032

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10253.709
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Kolmogorov-Smirnov 5% Critical Value 0.2368805    95% BCA Bootstrap UCL 14.353846

Anderson-Darling 5% Critical Value 0.7342742    95% Hall's Bootstrap UCL 14.427878

Kolmogorov-Smirnov Test Statistic 0.135166    95% Percentile Bootstrap UCL 14.353846

   95% Standard Bootstrap UCL 14.320748

Anderson-Darling Test Statistic 0.2818576    95% Bootstrap-t UCL 14.68845

Adjusted Level of Significance 0.03009    95% CLT UCL 14.426626

Adjusted Chi Square Value 143.30891    95% Jackknife UCL 14.589531

nu star 176.93952

Approximate Chi Square Value (.05) 147.1751 Nonparametric Statistics

MLE of Mean 12.476923

MLE of Standard Deviation 4.7827948

k star (bias corrected) 6.8053662 Data appear Normal at 5% Significance Level

Theta Star 1.8333948

   95% Modified-t UCL (Johnson-1978) 14.599289    99% Chebyshev (MVUE) UCL 25.172475

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.053966

   95% Adjusted-CLT UCL (Chen-1995) 14.489185  97.5% Chebyshev (MVUE) UCL 20.455374

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.589531    95% H-UCL 15.436258

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.948983 Shapiro Wilk Test Statistic 0.9407306

Coefficient of Variation 0.3425353

Skewness 0.1780904

SD 4.2737871

Std. Error of Mean 1.1853353

Mean 12.476923 Mean of log Data 2.4658556

Median 12.2 SD of log Data 0.3619462

Minimum 6.6 Minimum of Log Data 1.8870696

Maximum 19.5 Maximum of Log Data 2.9704145

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12
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Potential UCL to Use Use 95% Student's-t UCL 14.589531

   95% Approximate Gamma UCL 15.000233

   95% Adjusted Gamma UCL 15.404909

97.5% Chebyshev(Mean, Sd) UCL 19.87934

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.27086

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.64368
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Kolmogorov-Smirnov 5% Critical Value 0.2361365    95% BCA Bootstrap UCL 17.923077

Anderson-Darling 5% Critical Value 0.7330911    95% Hall's Bootstrap UCL 18.261435

Kolmogorov-Smirnov Test Statistic 0.1988215    95% Percentile Bootstrap UCL 17.792308

   95% Standard Bootstrap UCL 17.756091

Anderson-Darling Test Statistic 0.4136503    95% Bootstrap-t UCL 18.271506

Adjusted Level of Significance 0.03009    95% CLT UCL 17.810714

Adjusted Chi Square Value 516.06271    95% Jackknife UCL 17.934369

nu star 578.27056

Approximate Chi Square Value (.05) 523.49234 Nonparametric Statistics

MLE of Mean 16.330769

MLE of Standard Deviation 3.4628029

k star (bias corrected) 22.241175 Data appear Normal at 5% Significance Level

Theta Star 0.7342584

   95% Modified-t UCL (Johnson-1978) 17.967359    99% Chebyshev (MVUE) UCL 25.045088

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.145536

   95% Adjusted-CLT UCL (Chen-1995) 18.022216  97.5% Chebyshev (MVUE) UCL 21.798386

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.934369    95% H-UCL 18.096314

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9263338 Shapiro Wilk Test Statistic 0.9500066

Coefficient of Variation 0.1986476

Skewness 0.7932109

SD 3.2440676

Std. Error of Mean 0.8997425

Mean 16.330769 Mean of log Data 2.775618

Median 16.9 SD of log Data 0.1927259

Minimum 11.7 Minimum of Log Data 2.4595888

Maximum 23.7 Maximum of Log Data 3.165475

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Current 6_Cooling Water Pond.xls: SD Current 6_Cooling Pond_

Page 10 of 21

Potential UCL to Use Use 95% Student's-t UCL 17.934369

   95% Approximate Gamma UCL 18.03962

   95% Adjusted Gamma UCL 18.299333

97.5% Chebyshev(Mean, Sd) UCL 21.949659

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.283094

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.252656
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Kolmogorov-Smirnov 5% Critical Value 0.2361181    95% BCA Bootstrap UCL 5.6230769

Anderson-Darling 5% Critical Value 0.7332573    95% Hall's Bootstrap UCL 5.6459961

Kolmogorov-Smirnov Test Statistic 0.2149319    95% Percentile Bootstrap UCL 5.5615385

   95% Standard Bootstrap UCL 5.5647302

Anderson-Darling Test Statistic 0.4454108    95% Bootstrap-t UCL 5.7072651

Adjusted Level of Significance 0.03009    95% CLT UCL 5.5785225

Adjusted Chi Square Value 400.16292    95% Jackknife UCL 5.6217185

nu star 455.15753

Approximate Chi Square Value (.05) 406.69271 Nonparametric Statistics

MLE of Mean 5.0615385

MLE of Standard Deviation 1.2097297

k star (bias corrected) 17.506059 Data appear Normal at 5% Significance Level

Theta Star 0.2891307

   95% Modified-t UCL (Johnson-1978) 5.6319749    99% Chebyshev (MVUE) UCL 8.1112961

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.3964189

   95% Adjusted-CLT UCL (Chen-1995) 5.6442772  97.5% Chebyshev (MVUE) UCL 6.9749277

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.6217185    95% H-UCL 5.6903735

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9210528 Shapiro Wilk Test Statistic 0.9427179

Coefficient of Variation 0.2238922

Skewness 0.7059411

SD 1.1332391

Std. Error of Mean 0.314304

Mean 5.0615385 Mean of log Data 1.5994737

Median 4.7 SD of log Data 0.217419

Minimum 3.6 Minimum of Log Data 1.2809338

Maximum 7.5 Maximum of Log Data 2.014903

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Cobalt

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 10
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Potential UCL to Use Use 95% Student's-t UCL 5.6217185

   95% Approximate Gamma UCL 5.6647126

   95% Adjusted Gamma UCL 5.7571485

97.5% Chebyshev(Mean, Sd) UCL 7.0243661

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.1888234

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.4315577
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Kolmogorov-Smirnov 5% Critical Value 0.2373536    95% BCA Bootstrap UCL 652.61538

Anderson-Darling 5% Critical Value 0.7356743    95% Hall's Bootstrap UCL 671.79407

Kolmogorov-Smirnov Test Statistic 0.1201277    95% Percentile Bootstrap UCL 642.92308

   95% Standard Bootstrap UCL 632.90412

Anderson-Darling Test Statistic 0.2769326    95% Bootstrap-t UCL 674.70046

Adjusted Level of Significance 0.03009    95% CLT UCL 638.55842

Adjusted Chi Square Value 86.487573    95% Jackknife UCL 647.70603

nu star 113.00908

Approximate Chi Square Value (.05) 89.468597 Nonparametric Statistics

MLE of Mean 529.07692

MLE of Standard Deviation 253.77499

k star (bias corrected) 4.3465031 Data appear Normal at 5% Significance Level

Theta Star 121.72473

   95% Modified-t UCL (Johnson-1978) 650.30695    99% Chebyshev (MVUE) UCL 1194.0209

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 820.15406

   95% Adjusted-CLT UCL (Chen-1995) 655.23318  97.5% Chebyshev (MVUE) UCL 946.27692

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 647.70603    95% H-UCL 694.4831

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9190849 Shapiro Wilk Test Statistic 0.9558732

Coefficient of Variation 0.453593

Skewness 0.8453516

SD 239.98558

Std. Error of Mean 66.560023

Mean 529.07692 Mean of log Data 6.1789246

Median 524 SD of log Data 0.4465815

Minimum 256 Minimum of Log Data 5.5451774

Maximum 1040 Maximum of Log Data 6.946976

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 647.70603

   95% Approximate Gamma UCL 668.28472

   95% Adjusted Gamma UCL 691.31894

97.5% Chebyshev(Mean, Sd) UCL 944.74413

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1191.3408

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 819.20534
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Kolmogorov-Smirnov 5% Critical Value 0.2361268    95% BCA Bootstrap UCL 9860

Anderson-Darling 5% Critical Value 0.7331784    95% Hall's Bootstrap UCL 9887.8658

Kolmogorov-Smirnov Test Statistic 0.1638976    95% Percentile Bootstrap UCL 9882.3077

   95% Standard Bootstrap UCL 9899.847

Anderson-Darling Test Statistic 0.4006488    95% Bootstrap-t UCL 9961.6383

Adjusted Level of Significance 0.03009    95% CLT UCL 9930.5189

Adjusted Chi Square Value 455.09718    95% Jackknife UCL 9999.205

nu star 513.62526

Approximate Chi Square Value (.05) 462.06774 Nonparametric Statistics

MLE of Mean 9108.4615

MLE of Standard Deviation 2049.314

k star (bias corrected) 19.754818 Data appear Normal at 5% Significance Level

Theta Star 461.07545

   95% Modified-t UCL (Johnson-1978) 9991.1573    99% Chebyshev (MVUE) UCL 14457.355

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11456.404

   95% Adjusted-CLT UCL (Chen-1995) 9878.9245  97.5% Chebyshev (MVUE) UCL 12468.766

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9999.205    95% H-UCL 10215.863

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9544078 Shapiro Wilk Test Statistic 0.9237665

Coefficient of Variation 0.1978343

Skewness -0.348352

SD 1801.9658

Std. Error of Mean 499.77539

Mean 9108.4615 Mean of log Data 9.097312

Median 9290 SD of log Data 0.2112094

Minimum 5890 Minimum of Log Data 8.6810113

Maximum 12000 Maximum of Log Data 9.3926619

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 9999.205

   95% Approximate Gamma UCL 10124.784

   95% Adjusted Gamma UCL 10279.862

97.5% Chebyshev(Mean, Sd) UCL 12229.558

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14081.164

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11286.932
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Kolmogorov-Smirnov 5% Critical Value 0.2369175    95% BCA Bootstrap UCL 141.1

Anderson-Darling 5% Critical Value 0.7343837    95% Hall's Bootstrap UCL 142.68403

Kolmogorov-Smirnov Test Statistic 0.107595    95% Percentile Bootstrap UCL 141.56923

   95% Standard Bootstrap UCL 140.89996

Anderson-Darling Test Statistic 0.1788276    95% Bootstrap-t UCL 144.14485

Adjusted Level of Significance 0.03009    95% CLT UCL 141.36952

Adjusted Chi Square Value 138.81339    95% Jackknife UCL 142.9982

nu star 171.94045

Approximate Chi Square Value (.05) 142.61684 Nonparametric Statistics

MLE of Mean 121.87692

MLE of Standard Deviation 47.393538

k star (bias corrected) 6.6130941 Data appear Normal at 5% Significance Level

Theta Star 18.429637

   95% Modified-t UCL (Johnson-1978) 143.1893    99% Chebyshev (MVUE) UCL 247.61901

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 177.1072

   95% Adjusted-CLT UCL (Chen-1995) 142.59465  97.5% Chebyshev (MVUE) UCL 200.89415

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 142.9982    95% H-UCL 151.29948

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9642362 Shapiro Wilk Test Statistic 0.9706464

Coefficient of Variation 0.3505845

Skewness 0.3488438

SD 42.728155

Std. Error of Mean 11.850658

Mean 121.87692 Mean of log Data 4.7432539

Median 114 SD of log Data 0.3669225

Minimum 58.3 Minimum of Log Data 4.0656021

Maximum 199 Maximum of Log Data 5.2933048

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 142.9982

   95% Approximate Gamma UCL 146.93617

   95% Adjusted Gamma UCL 150.96218

97.5% Chebyshev(Mean, Sd) UCL 195.88426

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 239.78948

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 173.53274
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13 12

11 1

1 7.69%

0.07 -2.65926

0.15 -1.89712

0.1058333 -2.27455

0.0260762 0.252444

0.089 -2.419119

0.089 -2.419119

0.9535507 0.9461832

0.859 0.859

0.1011154 -2.33899

0.0302105 0.3352603

0.116049 0.1230712

0.1030337 -2.299035

0.0269661 0.257315

0.1163635 0.1034466

0.1173285 0.0264075

0.1165003

0.1150769

0.1156774

0.1192251

13.26375

0.0079791

318.32999

0.2631288

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Thallium

General Statistics
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0.7314873

0.7314873 0.1032821

0.245243 0.0255694

0.0074095

0.1164878

0.1154695

0.1164465

0.07 0.1180121

0.15 0.1155385

0.1032569 0.1157692

0.1 0.1355791

0.0266383 0.1495541

12.553758 0.1770052

0.0082252

326.39772

285.53929 0.1164878

0.1180322 0.1157692

0.1203271

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov 5% Critical Value 0.2364323    95% BCA Bootstrap UCL 4.4153846

Anderson-Darling 5% Critical Value 0.733554    95% Hall's Bootstrap UCL 4.4655629

Kolmogorov-Smirnov Test Statistic 0.1135369    95% Percentile Bootstrap UCL 4.4461538

   95% Standard Bootstrap UCL 4.4451036

Anderson-Darling Test Statistic 0.1984931    95% Bootstrap-t UCL 4.4672082

Adjusted Level of Significance 0.03009    95% CLT UCL 4.4676696

Adjusted Chi Square Value 248.35959    95% Jackknife UCL 4.5073879

nu star 292.06687

Approximate Chi Square Value (.05) 253.4817 Nonparametric Statistics

MLE of Mean 3.9923077

MLE of Standard Deviation 1.1911584

k star (bias corrected) 11.233341 Data appear Normal at 5% Significance Level

Theta Star 0.3553981

   95% Modified-t UCL (Johnson-1978) 4.5060618    99% Chebyshev (MVUE) UCL 7.1563921

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.3832686

   95% Adjusted-CLT UCL (Chen-1995) 4.4591681  97.5% Chebyshev (MVUE) UCL 5.9814266

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.5073879    95% H-UCL 4.6863438

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9903974 Shapiro Wilk Test Statistic 0.958882

Coefficient of Variation 0.2610026

Skewness -0.099264

SD 1.0420025

Std. Error of Mean 0.2889995

Mean 3.9923077 Mean of log Data 1.3495795

Median 4.1 SD of log Data 0.2832663

Minimum 2.1 Minimum of Log Data 0.7419373

Maximum 5.9 Maximum of Log Data 1.7749524

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 4.5073879

   95% Approximate Gamma UCL 4.6000197

   95% Adjusted Gamma UCL 4.6948894

97.5% Chebyshev(Mean, Sd) UCL 5.797109

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.8678164

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.2520273
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Kolmogorov-Smirnov 5% Critical Value 0.2368134    95% BCA Bootstrap UCL 441.23077

Anderson-Darling 5% Critical Value 0.7340757    95% Hall's Bootstrap UCL 443.35843

Kolmogorov-Smirnov Test Statistic 0.1619359    95% Percentile Bootstrap UCL 445.76923

   95% Standard Bootstrap UCL 448.145

Anderson-Darling Test Statistic 0.5959406    95% Bootstrap-t UCL 450.14732

Adjusted Level of Significance 0.03009    95% CLT UCL 450.71715

Adjusted Chi Square Value 151.4799    95% Jackknife UCL 455.16044

nu star 186.00589

Approximate Chi Square Value (.05) 155.45763 Nonparametric Statistics

MLE of Mean 397.53846

MLE of Standard Deviation 148.62863

k star (bias corrected) 7.1540728 Data appear Normal at 5% Significance Level

Theta Star 55.568132

   95% Modified-t UCL (Johnson-1978) 453.83715    99% Chebyshev (MVUE) UCL 831.31006

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 590.14458

   95% Adjusted-CLT UCL (Chen-1995) 442.2334  97.5% Chebyshev (MVUE) UCL 671.50104

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 455.16044    95% H-UCL 503.05442

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9235738 Shapiro Wilk Test Statistic 0.8088097

Coefficient of Variation 0.2932263

Skewness -0.88546

SD 116.56873

Std. Error of Mean 32.330349

Mean 397.53846 Mean of log Data 5.9301655

Median 425 SD of log Data 0.3807582

Minimum 131 Minimum of Log Data 4.8751973

Maximum 532 Maximum of Log Data 6.2766435

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 455.16044

   95% Approximate Gamma UCL 475.65691

   95% Adjusted Gamma UCL 488.14725

97.5% Chebyshev(Mean, Sd) UCL 599.44143

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 719.22137

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 538.46319
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13 10

9 3

1 23.08%

0.45 -0.798508

1.3 0.2623643

0.753 -0.341293

0.2724396 0.3572893

0.17 -1.771957

0.3 -1.203973

3

10

23.08%

0.925054 0.9448004

0.842 0.842

0.6069231 -0.758046

0.3645576 0.8584558

0.7871303 1.2938898

0.6004795 -0.538907

0.3686364 0.4865811

0.782703 0.6489026

0.7915013 0.3078937

0.8010998

0.7893778

0.8063009

0.881576

6.257126

0.1203428

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data
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125.14252

0.2781431

0.7260754

0.7260754 0.6830769

0.266815 0.2601593

0.0760583

0.8186346

0.8081816

0.8169294

0.000001 0.8560486

1.3 0.8330769

0.579231 0.8169231

0.6 1.0146072

0.4058416 1.1580606

0.2399626 1.439847

2.4138389

6.239027

1.7632086 0.8186346

2.0495804 0.8169231

2.4984687

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov 5% Critical Value 0.2401189    95% BCA Bootstrap UCL 54.738462

Anderson-Darling 5% Critical Value 0.7465132    95% Hall's Bootstrap UCL 103.15114

Kolmogorov-Smirnov Test Statistic 0.1735165    95% Percentile Bootstrap UCL 46.876923

   95% Standard Bootstrap UCL 44.631601

Anderson-Darling Test Statistic 0.4551534    95% Bootstrap-t UCL 65.11945

Adjusted Level of Significance 0.03009    95% CLT UCL 45.752259

Adjusted Chi Square Value 22.312605    95% Jackknife UCL 46.955945

nu star 36.634437

Approximate Chi Square Value (.05) 23.779958 Nonparametric Statistics

MLE of Mean 31.346154

MLE of Standard Deviation 26.407432

k star (bias corrected) 1.4090168 Data appear Gamma Distributed at 5% Significance Level

Theta Star 22.246827

   95% Modified-t UCL (Johnson-1978) 48.082413    99% Chebyshev (MVUE) UCL 99.439994

Gamma Distribution Test Data Distribution

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 60.613938

   95% Adjusted-CLT UCL (Chen-1995) 52.97414  97.5% Chebyshev (MVUE) UCL 73.711793

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 46.955945    95% H-UCL 54.82289

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6635947 Shapiro Wilk Test Statistic 0.9584223

Coefficient of Variation 1.0074111

Skewness 2.7824174

SD 31.578464

Std. Error of Mean 8.75829

Mean 31.346154 Mean of log Data 3.1358225

Median 23.2 SD of log Data 0.7819564

Minimum 6.9 Minimum of Log Data 1.9315214

Maximum 129 Maximum of Log Data 4.8598124

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 48.290611

   95% Approximate Gamma UCL 48.290611

   95% Adjusted Gamma UCL 51.466366

97.5% Chebyshev(Mean, Sd) UCL 86.041657

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 118.49004

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 69.522655
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   95% Standard Bootstrap UCL 3.532998

Adjusted Level of Significance 0.03009    95% CLT UCL 3.5581224

Adjusted Chi Square Value 114.41491    95% Jackknife UCL 3.6015421

nu star 144.65376

Approximate Chi Square Value (.05) 117.85865 Nonparametric Statistics

MLE of Mean 3.0384615

MLE of Standard Deviation 1.2881771

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.563606 Data appear Normal at 5% Significance Level

Theta Star 0.5461317

   95% Modified-t UCL (Johnson-1978) 3.6035463    99% Chebyshev (MVUE) UCL 6.5187824

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.5697631

   95% Adjusted-CLT UCL (Chen-1995) 3.5709713  97.5% Chebyshev (MVUE) UCL 5.227259

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.6015421    95% H-UCL 3.8831209

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9280573 Shapiro Wilk Test Statistic 0.9392915

Coefficient of Variation 0.3748959

Skewness 0.1372354

SD 1.1391067

Std. Error of Mean 0.3159314

Mean 3.0384615 Mean of log Data 1.0399579

Median 2.7 SD of log Data 0.4049055

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 4.6 Maximum of Log Data 1.5260563

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 3.6015421

   95% Approximate Gamma UCL 3.7292543

   95% Adjusted Gamma UCL 3.8414999

97.5% Chebyshev(Mean, Sd) UCL 5.0114522

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.1819389

Kolmogorov-Smirnov 5% Critical Value 0.2371194    95% BCA Bootstrap UCL 3.5153846

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.4155744

Anderson-Darling 5% Critical Value 0.7349813    95% Hall's Bootstrap UCL 3.5100279

Kolmogorov-Smirnov Test Statistic 0.1280994    95% Percentile Bootstrap UCL 3.5384615

Anderson-Darling Test Statistic 0.3139545    95% Bootstrap-t UCL 3.6028047
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12 3

3 9

2 75.00%

65.8 4.1866198

288 5.6629605

148.93333 4.7940599

121.20072 0.7721183

22 3.0910425

468 6.1484683

12

0

100.00%

0.8402517 0.9139811

0.767 0.767

123.60833 4.6106831

72.005776 0.7980266

160.93809 256.39355

N/A

4.1519247

0.5811008

77.393007

68.506242

112.90851

114.5743

134.07056

111.51466

    N/A    k star (bias corrected) Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

C11-C22 Aromatics

General Statistics
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    94.242424

    N/A    62.479296

24.080571

137.48836

133.85144

131.57866

    N/A    173.96539

    N/A    288

    N/A    288

    N/A    199.2072

    N/A    244.62554

    N/A    333.84108

    N/A    

    N/A    

    N/A    137.48836

    N/A    288

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star
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AOI-18B 
Current 4 – Assabet River Embayment Area 
Future B4 – Assabet River Embayment Area 

Sediment 
 



Potential UCL to Use Use 95% Student's-t UCL 13960.657

   95% Approximate Gamma UCL 14229.223

   95% Adjusted Gamma UCL 14373.235

97.5% Chebyshev(Mean, Sd) UCL 17957.64

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21230.738

Kolmogorov-Smirnov 5% Critical Value 0.1854985    95% BCA Bootstrap UCL 13751.364

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16291.353

Anderson-Darling 5% Critical Value 0.7444666    95% Hall's Bootstrap UCL 14042.892

Kolmogorov-Smirnov Test Statistic 0.144115    95% Percentile Bootstrap UCL 13878.636

   95% Standard Bootstrap UCL 13901.471

Anderson-Darling Test Statistic 0.4202732    95% Bootstrap-t UCL 14004.656

Adjusted Level of Significance 0.0386    95% CLT UCL 13893.612

Adjusted Chi Square Value 280.05341    95% Jackknife UCL 13960.657

nu star 323.56322

Approximate Chi Square Value (.05) 282.8878 Nonparametric Statistics

MLE of Mean 12440.455

MLE of Standard Deviation 4587.5733

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.3537096 Data appear Normal at 5% Significance Level

Theta Star 1691.725

   95% Modified-t UCL (Johnson-1978) 13966.392    99% Chebyshev (MVUE) UCL 22576.787

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16919.426

   95% Adjusted-CLT UCL (Chen-1995) 13930.384  97.5% Chebyshev (MVUE) UCL 18827.92

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13960.657    95% H-UCL 14626.466

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9757072 Shapiro Wilk Test Statistic 0.9407442

Coefficient of Variation 0.3330891

Skewness 0.1827125

SD 4143.7796

Std. Error of Mean 883.45678

Mean 12440.455 Mean of log Data 9.3685875

Median 12700 SD of log Data 0.3712609

Minimum 4810 Minimum of Log Data 8.4784524

Maximum 21800 Maximum of Log Data 9.9896652

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 20
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Potential UCL to Use Use 95% Approximate Gamma UCL 9.0783263

   95% Approximate Gamma UCL 9.0783263

   95% Adjusted Gamma UCL 9.2309124

97.5% Chebyshev(Mean, Sd) UCL 13.035306

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.451288

Kolmogorov-Smirnov 5% Critical Value 0.1865618    95% BCA Bootstrap UCL 9.1590909

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.296279

Anderson-Darling 5% Critical Value 0.7486845    95% Hall's Bootstrap UCL 9.2903678

Kolmogorov-Smirnov Test Statistic 0.0936938    95% Percentile Bootstrap UCL 8.7590909

   95% Standard Bootstrap UCL 8.8005721

Anderson-Darling Test Statistic 0.2637065    95% Bootstrap-t UCL 9.1967838

Adjusted Level of Significance 0.0386    95% CLT UCL 8.7938661

Adjusted Chi Square Value 98.737152    95% Jackknife UCL 8.8638377

nu star 125.2439

Approximate Chi Square Value (.05) 100.3967 Nonparametric Statistics

MLE of Mean 7.2772727

MLE of Standard Deviation 4.3133699

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.8464522 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.5566116

   95% Modified-t UCL (Johnson-1978) 8.9026831    99% Chebyshev (MVUE) UCL 16.853279

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.481993

   95% Adjusted-CLT UCL (Chen-1995) 9.0429073  97.5% Chebyshev (MVUE) UCL 13.29398

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.8638377    95% H-UCL 9.6108686

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8909861 Shapiro Wilk Test Statistic 0.9765937

Coefficient of Variation 0.594271

Skewness 1.1856606

SD 4.3246725

Std. Error of Mean 0.9220233

Mean 7.2772727 Mean of log Data 1.8236531

Median 6.45 SD of log Data 0.5872752

Minimum 2 Minimum of Log Data 0.6931472

Maximum 18.4 Maximum of Log Data 2.9123507

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 19
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Potential UCL to Use Use 95% Approximate Gamma UCL 556.70898

   95% Approximate Gamma UCL 556.70898

   95% Adjusted Gamma UCL 574.43883

97.5% Chebyshev(Mean, Sd) UCL 880.27688

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1183.4461

Kolmogorov-Smirnov 5% Critical Value 0.190656    95% BCA Bootstrap UCL 519.96818

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 725.93779

Anderson-Darling 5% Critical Value 0.7702843    95% Hall's Bootstrap UCL 557.98055

Kolmogorov-Smirnov Test Statistic 0.1054296    95% Percentile Bootstrap UCL 502.6

   95% Standard Bootstrap UCL 500.09786

Anderson-Darling Test Statistic 0.2148998    95% Bootstrap-t UCL 551.61704

Adjusted Level of Significance 0.0386    95% CLT UCL 503.84803

Adjusted Chi Square Value 25.803145    95% Jackknife UCL 510.05803

nu star 40.141716

Approximate Chi Square Value (.05) 26.624914 Nonparametric Statistics

MLE of Mean 369.25

MLE of Standard Deviation 386.58845

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.9123117 Data appear Gamma Distributed at 5% Significance Level

Theta Star 404.74104

   95% Modified-t UCL (Johnson-1978) 514.72596    99% Chebyshev (MVUE) UCL 1607.3919

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 933.07134

   95% Adjusted-CLT UCL (Chen-1995) 533.7745  97.5% Chebyshev (MVUE) UCL 1160.5514

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 510.05803    95% H-UCL 904.28556

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7999938 Shapiro Wilk Test Statistic 0.9700295

Skewness 1.6053695

Relevant UCL Statistics

Std. Error of Mean 81.829791

Coefficient of Variation 1.0394468

Median 238.5 SD of log Data 1.1943549

SD 383.81574

Maximum 1400 Maximum of Log Data 7.2442275

Mean 369.25 Mean of log Data 5.3476674

Raw Statistics Log-transformed Statistics

Minimum 17.8 Minimum of Log Data 2.8791985

Chromium

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22
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Potential UCL to Use Use 95% Approximate Gamma UCL 9.2218322

   95% Approximate Gamma UCL 9.2218322

   95% Adjusted Gamma UCL 9.374326

97.5% Chebyshev(Mean, Sd) UCL 13.389349

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.931774

Kolmogorov-Smirnov 5% Critical Value 0.1865086    95% BCA Bootstrap UCL 9.3954545

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.585952

Anderson-Darling 5% Critical Value 0.7484019    95% Hall's Bootstrap UCL 9.7822556

Kolmogorov-Smirnov Test Statistic 0.0967725    95% Percentile Bootstrap UCL 9.1181818

   95% Standard Bootstrap UCL 8.9953583

Anderson-Darling Test Statistic 0.3086541    95% Bootstrap-t UCL 9.7063102

Adjusted Level of Significance 0.0386    95% CLT UCL 8.9909119

Adjusted Chi Square Value 102.12349    95% Jackknife UCL 9.0634736

nu star 129.05304

Approximate Chi Square Value (.05) 103.81222 Nonparametric Statistics

MLE of Mean 7.4181818

MLE of Standard Deviation 4.3315137

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.9330236 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.5291927

   95% Modified-t UCL (Johnson-1978) 9.1108486    99% Chebyshev (MVUE) UCL 16.706075

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.471242

   95% Adjusted-CLT UCL (Chen-1995) 9.294637  97.5% Chebyshev (MVUE) UCL 13.237198

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.0634736    95% H-UCL 9.6147876

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8680398 Shapiro Wilk Test Statistic 0.9740193

Skewness 1.394391

Relevant UCL Statistics

Std. Error of Mean 0.956152

Coefficient of Variation 0.604562

Median 6.55 SD of log Data 0.566702

SD 4.4847505

Maximum 19.7 Maximum of Log Data 2.9806186

Mean 7.4181818 Mean of log Data 1.8478567

Raw Statistics Log-transformed Statistics

Minimum 2.5 Minimum of Log Data 0.9162907

Cobalt

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22
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Potential UCL to Use Use 95% Approximate Gamma UCL 10142.877

   95% Approximate Gamma UCL 10142.877

   95% Adjusted Gamma UCL 10264.35

97.5% Chebyshev(Mean, Sd) UCL 13869.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16962.919

Kolmogorov-Smirnov 5% Critical Value 0.1857864    95% BCA Bootstrap UCL 10293.182

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12294.837

Anderson-Darling 5% Critical Value 0.7457897    95% Hall's Bootstrap UCL 11135.237

Kolmogorov-Smirnov Test Statistic 0.1754012    95% Percentile Bootstrap UCL 10114.545

   95% Standard Bootstrap UCL 9975.6187

Anderson-Darling Test Statistic 0.373349    95% Bootstrap-t UCL 10670.724

Adjusted Level of Significance 0.0386    95% CLT UCL 10028.795

Adjusted Chi Square Value 198.46083    95% Jackknife UCL 10092.157

nu star 235.35116

Approximate Chi Square Value (.05) 200.83762 Nonparametric Statistics

MLE of Mean 8655.4545

MLE of Standard Deviation 3742.4675

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.3488901 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1618.1777

   95% Modified-t UCL (Johnson-1978) 10139.307    99% Chebyshev (MVUE) UCL 16292.306

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11981.859

   95% Adjusted-CLT UCL (Chen-1995) 10331.075  97.5% Chebyshev (MVUE) UCL 13435.976

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10092.157    95% H-UCL 10271.549

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8672697 Shapiro Wilk Test Statistic 0.9776376

Coefficient of Variation 0.4524518

Skewness 1.5892437

SD 3916.1761

Std. Error of Mean 834.93156

Mean 8655.4545 Mean of log Data 8.982563

Median 7945 SD of log Data 0.4086497

Minimum 3830 Minimum of Log Data 8.2506201

Maximum 20600 Maximum of Log Data 9.9330464

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22
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Potential UCL to Use Use 95% Approximate Gamma UCL 197.55715

   95% Approximate Gamma UCL 197.55715

   95% Adjusted Gamma UCL 201.0481

97.5% Chebyshev(Mean, Sd) UCL 296.4471

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 379.4013

Kolmogorov-Smirnov 5% Critical Value 0.1867332    95% BCA Bootstrap UCL 201.04091

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 254.21631

Anderson-Darling 5% Critical Value 0.7496105    95% Hall's Bootstrap UCL 218.41326

Kolmogorov-Smirnov Test Statistic 0.1515161    95% Percentile Bootstrap UCL 193.88636

   95% Standard Bootstrap UCL 192.17099

Anderson-Darling Test Statistic 0.5488423    95% Bootstrap-t UCL 210.56638

Adjusted Level of Significance 0.0386    95% CLT UCL 193.44735

Adjusted Chi Square Value 89.006376    95% Jackknife UCL 195.14656

nu star 114.25597

Approximate Chi Square Value (.05) 90.57917 Nonparametric Statistics

MLE of Mean 156.61818

MLE of Standard Deviation 97.191673

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.5967267 Data appear Gamma Distributed at 5% Significance Level

Theta Star 60.313695

   95% Modified-t UCL (Johnson-1978) 196.52647    99% Chebyshev (MVUE) UCL 359.92132

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 244.71031

   95% Adjusted-CLT UCL (Chen-1995) 202.2941  97.5% Chebyshev (MVUE) UCL 283.57641

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 195.14656    95% H-UCL 204.7719

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8260387 Shapiro Wilk Test Statistic 0.9555131

Coefficient of Variation 0.6705541

Skewness 1.7344013

SD 105.02097

Std. Error of Mean 22.390546

Mean 156.61818 Mean of log Data 4.876219

Median 120.5 SD of log Data 0.592741

Minimum 54.1 Minimum of Log Data 3.9908342

Maximum 492 Maximum of Log Data 6.1984787

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21
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22 21

20 1

2 4.55%

0.035 -3.352407

5.2 1.6486586

1.1708571 -0.351422

1.1819894 1.1802359

0.019 -3.963316

0.019 -3.963316

0.7900148 0.9534023

0.908 0.908

1.1180682 -0.547106

1.1797785 1.4727702

1.550886 4.9400691

1.0888493 -0.480536

1.1937469 1.3012963

1.5267916 1.1195042

1.5043353 1.1783833

1.5518102

1.5814133

1.7040497

3.4061589

0.9911102

1.1813592

41.626629

0.1255742

0.7668961

0.7668961 1.1192273

0.194382 1.1515505

0.2515743

1.552122

1.5330302

1.550236

0.000001 1.8206036

5.2 1.5709545

1.1176364 1.5303636

0.865 2.2158142

1.1802052 2.6903083

0.5296022 3.62236

2.1103317

23.302498

13.319464 2.2158142

1.955313

2.0415707

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Mercury

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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14 7

6 7

10 50.00%

0.068 -2.688248

0.36 -1.021651

0.2154286 -1.699107

0.10936 0.6833613

0.1 -2.302585

0.25 -1.386294

10

4

71.43%

0.8912302 0.789722

0.803 0.803

0.1459286 -2.155024

0.1048688 0.6930187

0.1955631 0.2305687

0.2067279 -2.105203

0.0710472 0.6344891

0.2403546 0.1486455

0.2683202 0.1018957

0.1968729

0.192987

0.200165

0.221691

1.9273277

0.1117758

26.982588

0.7106166

0.7116784

0.7116784 0.1434127

0.3135468 0.1024227

0.0298208

0.1962233

0.1924635

0.1942726

0.0264136 0.19569

0.36 0.2571429

0.1484624 0.2528571

0.0889436 0.2733984

0.1037315 0.3296433

1.822935 0.4401255

0.0814414

51.042179

35.635191 0.1962233

0.2126506 0.2528571

0.2233206   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Thallium

General Statistics
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Potential UCL to Use Use 95% Approximate Gamma UCL 4.0990247

   95% Approximate Gamma UCL 4.0990247

   95% Adjusted Gamma UCL 4.1691928

97.5% Chebyshev(Mean, Sd) UCL 5.8918717

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.4456922

Kolmogorov-Smirnov 5% Critical Value 0.1866195    95% BCA Bootstrap UCL 4.0227273

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.1008441

Anderson-Darling 5% Critical Value 0.7489918    95% Hall's Bootstrap UCL 4.1324066

Kolmogorov-Smirnov Test Statistic 0.1205917    95% Percentile Bootstrap UCL 3.9409091

   95% Standard Bootstrap UCL 3.9503467

Anderson-Darling Test Statistic 0.2530293    95% Bootstrap-t UCL 4.1844396

Adjusted Level of Significance 0.0386    95% CLT UCL 3.9625768

Adjusted Chi Square Value 95.063299    95% Jackknife UCL 3.9944047

nu star 121.10304

Approximate Chi Square Value (.05) 96.690617 Nonparametric Statistics

MLE of Mean 3.2727273

MLE of Standard Deviation 1.972689

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.7523418 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.1890701

   95% Modified-t UCL (Johnson-1978) 4.0111011    99% Chebyshev (MVUE) UCL 7.656653

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.1970534

   95% Adjusted-CLT UCL (Chen-1995) 4.069619  97.5% Chebyshev (MVUE) UCL 6.0267921

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.9944047    95% H-UCL 4.3478973

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8955511 Shapiro Wilk Test Statistic 0.9642175

Coefficient of Variation 0.601075

Skewness 1.1203623

SD 1.9671545

Std. Error of Mean 0.4193988

Mean 3.2727273 Mean of log Data 1.018678

Median 2.95 SD of log Data 0.5972423

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 8.2 Maximum of Log Data 2.1041342

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 20
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or 95% Modified-t UCL 564.59529

or 95% H-UCL 557.20481

Potential UCL to Use Use 95% Student's-t UCL 560.26805

   95% Approximate Gamma UCL 556.38938

   95% Adjusted Gamma UCL 562.83486

97.5% Chebyshev(Mean, Sd) UCL 778.60263

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 957.39507

Kolmogorov-Smirnov 5% Critical Value 0.1857367    95% BCA Bootstrap UCL 589.5

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 687.58198

Anderson-Darling 5% Critical Value 0.7455615    95% Hall's Bootstrap UCL 1005.4024

Kolmogorov-Smirnov Test Statistic 0.2149293    95% Percentile Bootstrap UCL 565.54545

   95% Standard Bootstrap UCL 553.05821

Anderson-Darling Test Statistic 1.0401213    95% Bootstrap-t UCL 634.43008

Adjusted Level of Significance 0.0386    95% CLT UCL 556.60574

Adjusted Chi Square Value 212.45457    95% Jackknife UCL 560.26805

nu star 250.56581

Approximate Chi Square Value (.05) 214.91575 Nonparametric Statistics

MLE of Mean 477.22727

MLE of Standard Deviation 199.9819

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.6946776 Data appear Lognormal at 5% Significance Level

Theta Star 83.802334

   95% Modified-t UCL (Johnson-1978) 564.59529    99% Chebyshev (MVUE) UCL 868.49125

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 646.52322

   95% Adjusted-CLT UCL (Chen-1995) 584.34805  97.5% Chebyshev (MVUE) UCL 721.40348

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 560.26805    95% H-UCL 557.20481

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7310857 Shapiro Wilk Test Statistic 0.9176996

Coefficient of Variation 0.4743092

Skewness 2.5234705

SD 226.35327

Std. Error of Mean 48.258679

Mean 477.22727 Mean of log Data 6.089826

Median 437.5 SD of log Data 0.3842732

Minimum 194 Minimum of Log Data 5.2678582

Maximum 1290 Maximum of Log Data 7.1623975

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22
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13 5

4 8

11 61.54%

1.9 0.6418539

4.2 1.4350845

3.02 1.0591628

1.018332 0.3403321

0.33 -1.108663

1.4 0.3364722

8

5

61.54%

0.8616451 0.8857241

0.762 0.762

1.4526923 -0.112614

1.4248722 1.0580004

2.1570318 3.8488735

0.8798484 0.3775975

2.0728351 0.5942517

1.9044874 1.747859

2.3536449 1.2005914

2.3413325

2.3012788

2.3931603

2.5505058

4.5379139

0.665504

45.379139

0.4602151

0.6788608

0.6788608 2.3307692

0.3575465 0.7848416

0.243369

2.7645229

2.7310757

2.7863576

0.000001 3.0284062

4.2 4.0153846

1.1615391 3.0076923

0.000001 3.3915903

1.6383617 3.8506084

0.1271841 4.7522607

9.1327365

3.3067872

0.4688231 2.7645229

8.1927758 3.0076923

11.04501   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Tungsten

General Statistics

Number of Missing Values Percent Non-Detects

Raw Statistics
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 13.371633

   95% Approximate Gamma UCL 9.7751755

   95% Adjusted Gamma UCL 9.9747938

97.5% Chebyshev(Mean, Sd) UCL 15.92016

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.926249

Kolmogorov-Smirnov 5% Critical Value 0.1875469    95% BCA Bootstrap UCL 10.477273

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.371633

Anderson-Darling 5% Critical Value 0.7542841    95% Hall's Bootstrap UCL 10.618591

Kolmogorov-Smirnov Test Statistic 0.2286124    95% Percentile Bootstrap UCL 9.9454545

   95% Standard Bootstrap UCL 9.6273936

Anderson-Darling Test Statistic 1.3667874    95% Bootstrap-t UCL 11.550639

Adjusted Level of Significance 0.0386    95% CLT UCL 9.704371

Adjusted Chi Square Value 65.877379    95% Jackknife UCL 9.8069138

nu star 87.82802

Approximate Chi Square Value (.05) 67.222657 Nonparametric Statistics

MLE of Mean 7.4818182

MLE of Standard Deviation 5.2956216

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.9960914 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.7482343

   95% Modified-t UCL (Johnson-1978) 9.9091905    99% Chebyshev (MVUE) UCL 17.728292

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.817998

   95% Adjusted-CLT UCL (Chen-1995) 10.360076  97.5% Chebyshev (MVUE) UCL 13.811818

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.8069138    95% H-UCL 9.8739619

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7118347 Shapiro Wilk Test Statistic 0.895011

Coefficient of Variation 0.847089

Skewness 2.1301718

SD 6.3377656

Std. Error of Mean 1.3512162

Mean 7.4818182 Mean of log Data 1.777011

Median 4.45 SD of log Data 0.6476376

Minimum 2.6 Minimum of Log Data 0.9555114

Maximum 27.9 Maximum of Log Data 3.3286267

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 20

Uranium
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Potential UCL to Use Use 95% Student's-t UCL 65.353418

   95% Approximate Gamma UCL 68.362723

   95% Adjusted Gamma UCL 69.664301

97.5% Chebyshev(Mean, Sd) UCL 97.164321

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 123.21402

Kolmogorov-Smirnov 5% Critical Value 0.1871808    95% BCA Bootstrap UCL 66.195455

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 83.902798

Anderson-Darling 5% Critical Value 0.7521816    95% Hall's Bootstrap UCL 68.821098

Kolmogorov-Smirnov Test Statistic 0.1355623    95% Percentile Bootstrap UCL 64.768182

   95% Standard Bootstrap UCL 64.584367

Anderson-Darling Test Statistic 0.3211962    95% Bootstrap-t UCL 68.149612

Adjusted Level of Significance 0.0386    95% CLT UCL 64.819826

Adjusted Chi Square Value 76.228411    95% Jackknife UCL 65.353418

nu star 99.71729

Approximate Chi Square Value (.05) 77.679746 Nonparametric Statistics

MLE of Mean 53.254545

MLE of Standard Deviation 35.375109

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.266302 Data appear Normal at 5% Significance Level

Theta Star 23.498432

   95% Modified-t UCL (Johnson-1978) 65.615248    99% Chebyshev (MVUE) UCL 141.25895

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 92.572128

   95% Adjusted-CLT UCL (Chen-1995) 66.49844  97.5% Chebyshev (MVUE) UCL 108.99648

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 65.353418    95% H-UCL 77.420692

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9230814 Shapiro Wilk Test Statistic 0.9551731

Coefficient of Variation 0.619275

Skewness 1.04798

SD 32.97921

Std. Error of Mean 7.0311913

Mean 53.254545 Mean of log Data 3.7697043

Median 55.35 SD of log Data 0.6985475

Minimum 9.6 Minimum of Log Data 2.2617631

Maximum 147 Maximum of Log Data 4.9904326

Raw Statistics Log-transformed Statistics

Vanadium

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22
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14 8

8 6

10 42.86%

0.91 -0.094311

2.5 0.9162907

1.71375 0.4895272

0.5415042 0.3463838

0.31 -1.171183

1.1 0.0953102

7

7

50.00%

0.9744825 0.9446283

0.818 0.818

1.095 -0.332603

0.8468198 1.0659375

1.4958014 2.9846373

1.1403085 0.1132593

0.830183 0.5215142

1.5332357 1.271172

1.6237099 0.6640339

1.5854604

1.5610087

1.5704645

1.722412

6.5429638

0.2619226

104.68742

0.235355

0.7150126

0.7150126 1.3692857

0.2942659 0.5521059

0.1577445

1.6486408

1.6287524

1.6230835

0.000001 1.6463821

2.5 1.8642857

0.9792861 1.7714286

1.005 2.0568782

0.9656437 2.3544001

0.1563213 2.9388241

6.2645741

4.3769954

0.8760451 1.6486408

4.8928198 1.7714286

6.1935898

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data
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AOI-6 
Future SW/SD-1 – Sphagnum Bog 

Peat 
 



Thorium

General Statistics

Number of Valid Data 22 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 7

Percent Non-Detects 31.82%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.069 Minimum Detected -2.673649

Maximum Detected 3.2 Maximum Detected 1.1631508

Mean of Detected 0.6343333 Mean of Detected -1.154496

SD of Detected 0.8594594 SD of Detected 1.1943952
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Minimum Non-Detect 0.043 Minimum Non-Detect -3.146555

Maximum Non-Detect 0.43 Maximum Non-Detect -0.84397

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

5% Shapiro Wilk Critical Value 0.881

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.73%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.6937561 Shapiro Wilk Test Statistic 0.9245178

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.881

   95%  H-Stat (DL/2) UCL 1.0300888

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.4598864 Mean -1.645311

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.7496746 SD 1.2882465

   95% DL/2 (t) UCL 0.7349147

MLE yields a negative mean Mean in Log Scale -1.738152

SD in Log Scale 1.3590859

Mean in Original Scale 0 4514347

0.7329118

Mean in Original Scale 0.4514347

SD in Original Scale 0.7535505

   95% H-UCL 1.1159317

   95% t UCL 0.727885

   95% Percentile Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.7187842 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 0.8227865

Theta Star 0.8825087

nu star 21.563526

A-D Test Statistic 0.7521525 Nonparametric Statistics

5% A-D Critical Value 0.7706199 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7706199 Mean 0.461623

5% K-S Critical Value 0.2293651 SD 0.7311056

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.1614159

   95% KM (t) UCL 0.7393783

Assuming Gamma Distribution    95% KM (z) UCL 0.7271285

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.7325551

Minimum 0.000001    95% KM (bootstrap t) UCL 1.0510765

Maximum 3.2    95% KM (BCA) UCL 0.7285227

Mean 0.4325003    95% KM (Percentile Bootstrap) UCL 0.7350744

Median 0.12 95% KM (Chebyshev) UCL 1.1652186

SD 0.7641312 97.5% KM (Chebyshev) UCL 1.469665

k star 0.1798574 99% KM (Chebyshev) UCL 2.067691

Theta star 2.4046846

Nu star 7.9137257 Potential UCLs to Use

AppChi2 2.6851593    95% KM (BCA) UCL 0.7285227

   95% Gamma Approximate UCL 1.2746689

   95% Adjusted Gamma UCL 1.3897996
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22 22

1.9 0.6418539

268 5.590987

40.077273 2.960905

16.75 1.14226

66.398723

14.156255

Median SD of log Data

SD

Std. Error of Mean

Uranium

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data
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1.6567675

2.8681908

0.535063 0.9485521

0.911 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

64.436548 74.265233

78.824507

72.611895 97.597642

65.879308 134.47383

0.7312105

54.809485

40.077273

46 868056MLE of Standard Deviation

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

46.868056

32.173264

20.209482

0.0386 63.362241

19.501823 64.436548

62.638448

1.531618 125.65692

0.7799724 165.13463

0.234502 64.813636

0.1922046 72.954545Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

101.78296

128.48306

180.93023

63.802558

66.11775

101.78296Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
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AOI-6 
Future SW/SD-1 – Sphagnum Bog 

Sediment 
 



21 3

3 18

6 85.71%

0.0123 -4.398156

0.19 -1.660731

0.0853333 -2.99441

0.0929775 1.3700568

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.00261 -5.948405

0.151 -1.890475

20

1

95.24%

0.9131674 0.9980192

0.767 0.767

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.767 0.767

0.0518431 -3.258947

0.0372583 0.9951544

0.0658658 0.1113931

N/A

-4.692649

0.9013849

0 018466Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.018466

0.0406457

0.0337636

0.0343761

0.046765

0.0224636

    N/A    

    N/A    

    N/A    nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

    N/A    

    N/A    

    N/A    0.0273333

    N/A    0.0393667

0.0121853

0.0483495

0.0473763

0.0549883

    N/A    0.0384148

    N/A    0.19

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

    N/A    0.19

    N/A    0.0804478

    N/A    0.1034304

    N/A    0.1485754

    N/A    

    N/A    

    N/A    0.0483495

    N/A    0.19

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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18 16

16 2

9 11.11%

0.0125 -4.382027

0.446 -0.807436

0.164775 -2.242198

0.137288 1.0997547

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Aroclor-1254

General Statistics
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0.0482 -3.032396

0.0495 -3.005783

6

12

33.33%

0.8936687 0.9309744

0.887 0.887

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.887 0.887

0.1491806 -2.405536

0.1367133 1.1371808

0.205237 0.3772793

0.1187844 -2.405334

0.1726927 1.137344

0 1895934 0 1491962

Mean Mean in Log Scale

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.1895934 0.1491962

0.1953414 0.1367002

0.2052473

0.203413

0.2078889

0.3774941

1.0815701

0.152348

34.610244

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

0.2124062

0.7584804

0.7584804 0.1488167

0.2198949 0.1332553

0.0324532

0.2052724

0.2021974

0.205082

0.000001 0.2131584

0.446 0.1970611Maximum    95% KM (BCA) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

0.1464668 0.1995056

0.1008 0.2902767

0.1395344 0.3514865

0.3771355 0.4717215

0.3883664

13.576878

6.2827007 0.2052724

0.3165138 0.1995056

0.3421845   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
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19 6

6 13

8 68.42%

0.0037 -5.599422

0.271 -1.305636

0.07645 -3.454526

0.1001245 1.642989SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data
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0.0101 -4.59522

0.302 -1.197328

19

0

100.00%

0.7545664 0.9315281

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.7545664 0.9315281

0.788 0.788

0.0544632 -3.691628

0.0684692 1.3666837

0.0817017 0.1760512

N/A

-4.509403

1 1563025SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

1.1563025

0.0289175

0.062351

0.0537221

0.053681

0.0729936

0.0465662

0.4541307

0.1683436Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

5.4495681

0.2892265

0.7247918

0.7247918 0.0321977

0.3447702 0.0627556

0.0166409

0.061054

0.0595695

0.0595159

0.000001 0.0868457

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0.271 0.0844294

0.0246747 0.0724

0.0008725 0.1047337

0.0639753 0.13612

0.1651971 0.1977725

0.1493653

6.277491

1.7832745 0.061054

0.0868601

0.0978742

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.0978742   95% Adjusted Gamma UCL
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Mean 3714.4444 Mean of log Data 8.0218823

Median 2710 SD of log Data 0.6186093

Minimum 1210 Minimum of Log Data 7.0983756

Maximum 11600 Maximum of Log Data 9.3587604

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.793463 Shapiro Wilk Test Statistic 0.9516961

Coefficient of Variation 0.7315082

Skewness 1.7769092

SD 2717.1465

Std. Error of Mean 640.43757

g

nu star 81 700839

MLE of Mean 3714.4444

MLE of Standard Deviation 2465.6524

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.2694678 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1636.7029

   95% Modified-t UCL (Johnson-1978) 4873.2588    99% Chebyshev (MVUE) UCL 9198.1178

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6077.3307

   95% Adjusted-CLT UCL (Chen-1995) 5054.4771  97.5% Chebyshev (MVUE) UCL 7130.119

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4828.554    95% H-UCL 5089.5921

Kolmogorov-Smirnov 5% Critical Value 0.2054374    95% BCA Bootstrap UCL 5185

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6506.0471

Anderson-Darling 5% Critical Value 0.7479726    95% Hall's Bootstrap UCL 5223.4379

Kolmogorov-Smirnov Test Statistic 0.1705547    95% Percentile Bootstrap UCL 4758.8889

   95% Standard Bootstrap UCL 4732.4104

Anderson-Darling Test Statistic 0.6481374    95% Bootstrap-t UCL 5407.7961

Adjusted Level of Significance 0.03574    95% CLT UCL 4767.8705

Adjusted Chi Square Value 60.216208    95% Jackknife UCL 4828.554

nu star 81.700839

Approximate Chi Square Value (.05) 61.871713 Nonparametric Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 4904.8784

   95% Approximate Gamma UCL 4904.8784

   95% Adjusted Gamma UCL 5039.7267

97.5% Chebyshev(Mean, Sd) UCL 7713.9758

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10086.718
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18 14

12 4

9 22.22%

0.49 -0.71335

7.6 2.0281482

2.4921429 0.6113278

2.1082081 0.8017661

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.46 -0.776529

1.1 0.0953102

7

11

38.89%

0.8243207 0.9664189

0.874 0.874

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.874 0.874

2.0225 0.247759

2.0541796 1.0036294

2.8647737 4.0342073

1.4842708 0.2504028

2.635347 0.9968009

2 5648402 2 022198195% MLE (t) UCL Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

2.5648402 2.0221981

2.6872378 2.0541335

2.8644529

2.8293787

3.0328274

3.9902054

1.4661632

1.6997718

41.052568nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

0.4518137

0.7477668

0.7477668 2.0568519

0.2320642 1.9686307

0.4816836

2.8947918

2.8491508

2.8630748

0.000001 3.3541948

7.6 3.0455556

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

1.9383336 2.9144444

1.3 4.1564618

2.1296428 5.0649647

0.2222562 6.8495428

8.7211668

8.0012238

2.7357263 3.0455556

5.669076

6.3340353

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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Mean 6.6666667 Mean of log Data 1.6067782

Median 5.1 SD of log Data 0.8021086

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 20.2 Maximum of Log Data 3.0056826

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 17

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Future SW-SD-1_Sphagnum Bog.xls: SD_Sphagnum Bog_Future SWSD-1

Page 6 of 19

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8366007 Shapiro Wilk Test Statistic 0.9701119

Coefficient of Variation 0.8044253

Skewness 1.4936483

SD 5.3628351

Std. Error of Mean 1.2640323

g

nu star 57 48013

MLE of Mean 6.6666667

MLE of Standard Deviation 5.2759554

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.5966703 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.1753559

   95% Modified-t UCL (Johnson-1978) 8.9397543    99% Chebyshev (MVUE) UCL 20.368801

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12.702474

   95% Adjusted-CLT UCL (Chen-1995) 9.221315  97.5% Chebyshev (MVUE) UCL 15.288687

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.8655859    95% H-UCL 10.897139

Kolmogorov-Smirnov 5% Critical Value 0.2065538    95% BCA Bootstrap UCL 9.2055556

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.176456

Anderson-Darling 5% Critical Value 0.7535599    95% Hall's Bootstrap UCL 11.200429

Kolmogorov-Smirnov Test Statistic 0.099038    95% Percentile Bootstrap UCL 8.8055556

   95% Standard Bootstrap UCL 8.6685113

Anderson-Darling Test Statistic 0.2476266    95% Bootstrap-t UCL 9.8406966

Adjusted Level of Significance 0.03574    95% CLT UCL 8.7458149

Adjusted Chi Square Value 39.72032    95% Jackknife UCL 8.8655859

nu star 57.48013

Approximate Chi Square Value (.05) 41.052001 Nonparametric Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 9.3345236

   95% Approximate Gamma UCL 9.3345236

   95% Adjusted Gamma UCL 9.6474768

97.5% Chebyshev(Mean, Sd) UCL 14.560546

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.24363
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Mean 8.8722222 Mean of log Data 2.071009

Median 7.85 SD of log Data 0.4884185

Minimum 3.1 Minimum of Log Data 1.1314021

Maximum 19.2 Maximum of Log Data 2.9549103

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 17
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9087721 Shapiro Wilk Test Statistic 0.9814511

Coefficient of Variation 0.498512

Skewness 1.0444599

SD 4.422909

Std. Error of Mean 1.0424897

g

nu star 140 16694

MLE of Mean 8.8722222

MLE of Standard Deviation 4.4963578

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.8935261 Data appear Normal at 5% Significance Level

Theta Star 2.2787114

   95% Modified-t UCL (Johnson-1978) 10.728518    99% Chebyshev (MVUE) UCL 19.37088

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.471909

   95% Adjusted-CLT UCL (Chen-1995) 10.861191  97.5% Chebyshev (MVUE) UCL 15.461909

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.685744    95% H-UCL 11.340532

Kolmogorov-Smirnov 5% Critical Value 0.2042798    95% BCA Bootstrap UCL 10.772222

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.416329

Anderson-Darling 5% Critical Value 0.7428399    95% Hall's Bootstrap UCL 11.164505

Kolmogorov-Smirnov Test Statistic 0.0993482    95% Percentile Bootstrap UCL 10.572222

   95% Standard Bootstrap UCL 10.473447

Anderson-Darling Test Statistic 0.2398422    95% Bootstrap-t UCL 11.054672

Adjusted Level of Significance 0.03574    95% CLT UCL 10.586965

Adjusted Chi Square Value 111.53135    95% Jackknife UCL 10.685744

nu star 140.16694

Approximate Chi Square Value (.05) 113.80985 Nonparametric Statistics

Potential UCL to Use Use 95% Student's-t UCL 10.685744

   95% Approximate Gamma UCL 10.92693

   95% Adjusted Gamma UCL 11.150158

97.5% Chebyshev(Mean, Sd) UCL 15.382568

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.244863

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Future SW-SD-1_Sphagnum Bog.xls: SD_Sphagnum Bog_Future SWSD-1

Page 7 of 19



SD 1.1039011

Mean 1.4372222 Mean of log Data 0.0852395

Median 1.2 SD of log Data 0.7817052

Minimum 0.3 Minimum of Log Data -1.203973

Maximum 3.9 Maximum of Log Data 1.3609766

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Cobalt

Number of Valid Observations 18 Number of Distinct Observations 16
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.889854   95% H-UCL 2.3028399

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8484857 Shapiro Wilk Test Statistic 0.9554335

Coefficient of Variation 0.7680796

Skewness 1.1249916

Std. Error of Mean 0.260192

nu star 59.89905

Approximate Chi Square Value ( 05) 43 102262 Nonparametric Statistics

MLE of Mean 1.4372222

MLE of Standard Deviation 1.1142053

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.6638625 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.8637867

   95% Modified-t UCL (Johnson-1978) 1.9013529    99% Chebyshev (MVUE) UCL 4.2994661

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.6966863

   95% Adjusted-CLT UCL (Chen-1995) 1.9389203  97.5% Chebyshev (MVUE) UCL 3.2373794

   95% Student s-t UCL 1.889854   95% H-UCL 2.3028399

97.5% Chebyshev(Mean, Sd) UCL 3.0621207

Kolmogorov-Smirnov 5% Critical Value 0.206407    95% BCA Bootstrap UCL 1.9061111

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.5713728

Anderson-Darling 5% Critical Value 0.7529761    95% Hall's Bootstrap UCL 1.9112541

Kolmogorov-Smirnov Test Statistic 0.1411093    95% Percentile Bootstrap UCL 1.8488889

   95% Standard Bootstrap UCL 1.843395

Anderson-Darling Test Statistic 0.4077632    95% Bootstrap-t UCL 2.0436168

Adjusted Level of Significance 0.03574    95% CLT UCL 1.8652

Adjusted Chi Square Value 41.735519    95% Jackknife UCL 1.889854

Approximate Chi Square Value (.05) 43.102262 Nonparametric Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 1.9973023

   95% Approximate Gamma UCL 1.9973023

   95% Adjusted Gamma UCL 2.0627094

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.0260999
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Mean 78.6 Mean of log Data 4.1281766

Median 62.9 SD of log Data 0.7373573

Minimum 14.4 Minimum of Log Data 2.6672282

Maximum 239 Maximum of Log Data 5.4764636

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.878441 Shapiro Wilk Test Statistic 0.9734687

Coefficient of Variation 0.7108017

Skewness 1.4851315

SD 55.869017

Std. Error of Mean 13.168454

g

MLE of Mean 78.6

MLE of Standard Deviation 56 601822

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.9283429 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.760385

   95% Modified-t UCL (Johnson-1978) 102.2762    99% Chebyshev (MVUE) UCL 227.67734

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 144.67442

   95% Adjusted-CLT UCL (Chen-1995) 105.18561  97.5% Chebyshev (MVUE) UCL 172.67521

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 101.50793    95% H-UCL 122.5272

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Kolmogorov-Smirnov 5% Critical Value 0.2059696    95% BCA Bootstrap UCL 105.07778

Anderson-Darling 5% Critical Value 0.7507808    95% Hall's Bootstrap UCL 114.97883

Kolmogorov-Smirnov Test Statistic 0.0873123    95% Percentile Bootstrap UCL 101.57778

   95% Standard Bootstrap UCL 99.890688

Anderson-Darling Test Statistic 0.1670375    95% Bootstrap-t UCL 108.06608

Adjusted Level of Significance 0.03574    95% CLT UCL 100.26018

Adjusted Chi Square Value 49.742294    95% Jackknife UCL 101.50793

nu star 69.420345

Approximate Chi Square Value (.05) 51.240655 Nonparametric Statistics

MLE of Standard Deviation 56.601822

Potential UCL to Use Use 95% Approximate Gamma UCL 106.48652

   95% Approximate Gamma UCL 106.48652

   95% Adjusted Gamma UCL 109.69416

97.5% Chebyshev(Mean, Sd) UCL 160.83697

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 209.62446

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 135.99996
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Mean 3025.2222 Mean of log Data 7.5828688

Median 1930 SD of log Data 0.9704901

Minimum 466 Minimum of Log Data 6.1441856

Maximum 8700 Maximum of Log Data 9.0710783

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7862815 Shapiro Wilk Test Statistic 0.9258291

Coefficient of Variation 0.9437588

Skewness 1.0510368

SD 2855.0801

Std. Error of Mean 672.94883

g

MLE of Mean 3025.2222

MLE of Standard Deviation 2859 0133

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1196498 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2701.9361

   95% Modified-t UCL (Johnson-1978) 4223.6737    99% Chebyshev (MVUE) UCL 10666.763

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6378.029

   95% Adjusted-CLT UCL (Chen-1995) 4310.2574  97.5% Chebyshev (MVUE) UCL 7824.8208

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4195.8885    95% H-UCL 5794.4941

Kolmogorov-Smirnov 5% Critical Value 0.2081178    95% BCA Bootstrap UCL 4304.1667

Anderson-Darling 5% Critical Value 0.7604079    95% Hall's Bootstrap UCL 4089.6342

Kolmogorov-Smirnov Test Statistic 0.1917511    95% Percentile Bootstrap UCL 4120.7778

   95% Standard Bootstrap UCL 4108.0429

Anderson-Darling Test Statistic 0.7911732    95% Bootstrap-t UCL 4467.3307

Adjusted Level of Significance 0.03574    95% CLT UCL 4132.1245

Adjusted Chi Square Value 25.701867    95% Jackknife UCL 4195.8885

nu star 40.307393

Approximate Chi Square Value (.05) 26.760042 Nonparametric Statistics

MLE of Standard Deviation 2859.0133

Potential UCL to Use Use 95% Approximate Gamma UCL 4556.7499

   95% Approximate Gamma UCL 4556.7499

   95% Adjusted Gamma UCL 4744.3566

97.5% Chebyshev(Mean, Sd) UCL 7227.7863

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9720.9785

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5958.5382
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Mean 0.1935778 Mean of log Data -2.172995

Median 0.175 SD of log Data 1.2148591

Minimum 0.0094 Minimum of Log Data -4.667046

Maximum 0.53 Maximum of Log Data -0.634878

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 17
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8979528 Shapiro Wilk Test Statistic 0.910887

Coefficient of Variation 0.8469461

Skewness 0.5311619

SD 0.1639499

Std. Error of Mean 0.0386434

g

MLE of Mean 0.1935778

MLE of Standard Deviation 0 2001645

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.93527 Data appear Normal at 5% Significance Level

Theta Star 0.2069753

   95% Modified-t UCL (Johnson-1978) 0.2616084    99% Chebyshev (MVUE) UCL 0.949433

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.5413651

   95% Adjusted-CLT UCL (Chen-1995) 0.2623099  97.5% Chebyshev (MVUE) UCL 0.6790256

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.2608021    95% H-UCL 0.5703523

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Kolmogorov-Smirnov 5% Critical Value 0.2090958    95% BCA Bootstrap UCL 0.2564444

Anderson-Darling 5% Critical Value 0.7649879    95% Hall's Bootstrap UCL 0.2579186

Kolmogorov-Smirnov Test Statistic 0.1625124    95% Percentile Bootstrap UCL 0.2547778

   95% Standard Bootstrap UCL 0.255121

Anderson-Darling Test Statistic 0.6188579    95% Bootstrap-t UCL 0.2696715

Adjusted Level of Significance 0.03574    95% CLT UCL 0.2571405

Adjusted Chi Square Value 20.463376    95% Jackknife UCL 0.2608021

nu star 33.66972

Approximate Chi Square Value (.05) 21.400573 Nonparametric Statistics

MLE of Standard Deviation 0.2001645

Potential UCL to Use Use 95% Student's-t UCL 0.2608021

   95% Approximate Gamma UCL 0.3045577

   95% Adjusted Gamma UCL 0.3185061

97.5% Chebyshev(Mean, Sd) UCL 0.4349056

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.5780745

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.3620203
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Mean 34.572222 Mean of log Data 3.283671

Median 22.45 SD of log Data 0.7510886

Minimum 6.5 Minimum of Log Data 1.8718022

Maximum 117 Maximum of Log Data 4.7621739

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Molybdenum

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8310928 Shapiro Wilk Test Statistic 0.9818592

Coefficient of Variation 0.7818957

Skewness 1.7924221

SD 27.031872

Std. Error of Mean 6.3714734

g

MLE of Mean 34.572222

MLE of Standard Deviation 25 989694

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.769507 Data appear Gamma Distributed at 5% Significance Level

Theta Star 19.537771

   95% Modified-t UCL (Johnson-1978) 46.104715    99% Chebyshev (MVUE) UCL 100.09625

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 63.343593

   95% Adjusted-CLT UCL (Chen-1995) 47.928598  97.5% Chebyshev (MVUE) UCL 75.741994

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 45.65608    95% H-UCL 53.771174

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Kolmogorov-Smirnov 5% Critical Value 0.2062173    95% BCA Bootstrap UCL 48.283333

Anderson-Darling 5% Critical Value 0.7520883    95% Hall's Bootstrap UCL 58.789257

Kolmogorov-Smirnov Test Statistic 0.1836244    95% Percentile Bootstrap UCL 45.538889

   95% Standard Bootstrap UCL 44.7844

Anderson-Darling Test Statistic 0.2924935    95% Bootstrap-t UCL 50.471015

Adjusted Level of Significance 0.03574    95% CLT UCL 45.052363

Adjusted Chi Square Value 44.920195    95% Jackknife UCL 45.65608

nu star 63.70225

Approximate Chi Square Value (.05) 46.340675 Nonparametric Statistics

MLE of Standard Deviation 25.989694

Potential UCL to Use Use 95% Approximate Gamma UCL 47.524736

   95% Approximate Gamma UCL 47.524736

   95% Adjusted Gamma UCL 49.027578

97.5% Chebyshev(Mean, Sd) UCL 74.362061

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 97.967582

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 62.344831
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18 6

5 12

9 66.67%

0.14 -1.966113

0.41 -0.891598

0.24 -1.51212

0.1108152 0.4465087

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Thallium

General Statistics
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0.063 -2.764621

0.2 -1.609438

14

4

77.78%

0.8663049 0.8944574Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.8663049 0.8944574

0.788 0.788

0.1168889 -2.486369

0.1095136 0.8186737

0.1617927 0.1868508

0.0708183 -2.41528

0 1660613 0 7130334

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.1660613 0.7130334

0.1389083 0.118448

0.221877 0.1072941

0.1624417

0.1620741

0.169008

0.1701042

3.13305

0.0766027

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

37.5966

0.4105401

0.6981085

0.6981085 0.1733333

0.3327253 0.0750555

0.0193793

0.2070456

0.2052094

0.2050005

0.000001 0.2500713

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

0.41 0.2388889

0.0800007 0.2283333

0.000001 0.2578056

0.1310137 0.2943567

0.1298807 0.3661545

0.6159548

4.6757064

1.005416 0.2070456

0.3720446 0.2283333

0.4373189   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.4373189   95% Adjusted Gamma UCL
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Mean 1.4516667 Mean of log Data 0.0485184

Median 1.25 SD of log Data 0.9600024

Minimum 0.12 Minimum of Log Data -2.120264

Maximum 3.4 Maximum of Log Data 1.2237754

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 16
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Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9445491 Shapiro Wilk Test Statistic 0.9006702

Coefficient of Variation 0.6797517

Skewness 0.4725522

SD 0.9867728

Std. Error of Mean 0.2325846

g

nu star 52 026027

MLE of Mean 1.4516667

MLE of Standard Deviation 1.2075575

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.4451674 Data appear Normal at 5% Significance Level

Theta Star 1.0044972

   95% Modified-t UCL (Johnson-1978) 1.86059    99% Chebyshev (MVUE) UCL 5.5988024

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.3556591

   95% Adjusted-CLT UCL (Chen-1995) 1.8619148  97.5% Chebyshev (MVUE) UCL 4.1123769

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.8562724    95% H-UCL 3.0346352

Kolmogorov-Smirnov 5% Critical Value 0.2068846    95% BCA Bootstrap UCL 1.8588889

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.4654794

Anderson-Darling 5% Critical Value 0.7548762    95% Hall's Bootstrap UCL 1.83626

Kolmogorov-Smirnov Test Statistic 0.1211529    95% Percentile Bootstrap UCL 1.8255556

   95% Standard Bootstrap UCL 1.8249926

Anderson-Darling Test Statistic 0.338987    95% Bootstrap-t UCL 1.8765036

Adjusted Level of Significance 0.03574    95% CLT UCL 1.8342343

Adjusted Chi Square Value 35.209114    95% Jackknife UCL 1.8562724

nu star 52.026027

Approximate Chi Square Value (.05) 36.458949 Nonparametric Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.8562724

   95% Approximate Gamma UCL 2.0714928

   95% Adjusted Gamma UCL 2.1450255

97.5% Chebyshev(Mean, Sd) UCL 2.9041569

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.765854
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Mean 208.92222 Mean of log Data 5.1112125

Median 189 SD of log Data 0.7357942

Minimum 38.2 Minimum of Log Data 3.6428355

Maximum 532 Maximum of Log Data 6.2766435

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9217118 Shapiro Wilk Test Statistic 0.9669862

Coefficient of Variation 0.6592241

Skewness 0.8108762

SD 137.72656

Std. Error of Mean 32.462463

g

MLE of Mean 208.92222

MLE of Standard Deviation 148 84162

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.9702462 Data appear Normal at 5% Significance Level

Theta Star 106.03864

   95% Modified-t UCL (Johnson-1978) 266.42821    99% Chebyshev (MVUE) UCL 606.91153

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 385.83609

   95% Adjusted-CLT UCL (Chen-1995) 268.94771  97.5% Chebyshev (MVUE) UCL 460.41523

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 265.39414    95% H-UCL 326.68941

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Kolmogorov-Smirnov 5% Critical Value 0.2059042    95% BCA Bootstrap UCL 268.5

Anderson-Darling 5% Critical Value 0.7504358    95% Hall's Bootstrap UCL 274.61222

Kolmogorov-Smirnov Test Statistic 0.1139824    95% Percentile Bootstrap UCL 261.68889

   95% Standard Bootstrap UCL 260.13395

Anderson-Darling Test Statistic 0.2407104    95% Bootstrap-t UCL 271.69714

Adjusted Level of Significance 0.03574    95% CLT UCL 262.31822

Adjusted Chi Square Value 51.020684    95% Jackknife UCL 265.39414

nu star 70.928865

Approximate Chi Square Value (.05) 52.539055 Nonparametric Statistics

MLE of Standard Deviation 148.84162

Potential UCL to Use Use 95% Student's-t UCL 265.39414

   95% Approximate Gamma UCL 282.04953

   95% Adjusted Gamma UCL 290.4433

97.5% Chebyshev(Mean, Sd) UCL 411.65024

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 531.91965

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 350.42282
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18 16

15 2

9 11.11%

0.58 -0.544727

7.5 2.014903

2.92625 0.827046

2.0510644 0.7604797SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Tungsten

General Statistics

Number of Valid Data Number of Detected Data
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0.13 -2.040221

0.16 -1.832581

2

16

11.11%

0.8884379 0.9635952

0.887 0.8875% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.887 0.887

2.6091667 0.4429799

2.1362572 1.3270371

3.4850946 10.337162

2.4876262 0.630719

2.2709644 0.9147586

3 418788 2 6445187

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

3.418788 2.6445187

3.4143499 2.0938653

3.5030647

3.5

3.5444444

4.9898959

1.812102

1.6148374

57.987264

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

0.2048576

0.7492114

0.7492114 2.6655556

0.2176534 2.0123155

0.4898625

3.5177236

3.4713076

3.5073766

0.000001 3.7849262

7.5 3.5222222

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

2.6011112 3.5233333

2.35 4.8008166

2.1464878 5.7247458

0.3521888 7.5396257

7.385559

12.678797

5.677386 3.5177236

5.8088285 3.5233333

6.3021217

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Mean 18.238889 Mean of log Data 2.6109364

Median 13.8 SD of log Data 0.8139329

Minimum 2.8 Minimum of Log Data 1.0296194

Maximum 67.3 Maximum of Log Data 4.2091602

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8031345 Shapiro Wilk Test Statistic 0.9775242

Coefficient of Variation 0.8313875

Skewness 2.0970222

SD 15.163584

Std. Error of Mean 3.574091

g

MLE of Mean 18.238889

MLE of Standard Deviation 14 485409

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.5853868 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.504378

   95% Modified-t UCL (Johnson-1978) 24.750831    99% Chebyshev (MVUE) UCL 56.707168

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 35.248942

   95% Adjusted-CLT UCL (Chen-1995) 26.005358  97.5% Chebyshev (MVUE) UCL 42.487811

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 24.456402    95% H-UCL 30.326568

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Kolmogorov-Smirnov 5% Critical Value 0.2065784    95% BCA Bootstrap UCL 26.583333

Anderson-Darling 5% Critical Value 0.7536579    95% Hall's Bootstrap UCL 49.562075

Kolmogorov-Smirnov Test Statistic 0.0988106    95% Percentile Bootstrap UCL 24.366667

   95% Standard Bootstrap UCL 23.898577

Anderson-Darling Test Statistic 0.2132892    95% Bootstrap-t UCL 27.083467

Adjusted Level of Significance 0.03574    95% CLT UCL 24.117745

Adjusted Chi Square Value 39.382744    95% Jackknife UCL 24.456402

nu star 57.073925

Approximate Chi Square Value (.05) 40.708465 Nonparametric Statistics

MLE of Standard Deviation 14.485409

Potential UCL to Use Use 95% Approximate Gamma UCL 25.571217

   95% Approximate Gamma UCL 25.571217

   95% Adjusted Gamma UCL 26.432008

97.5% Chebyshev(Mean, Sd) UCL 40.55908

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 53.800646

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 33.817991
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Mean 1.8355556 Mean of log Data 0.1957788

Median 0.935 SD of log Data 0.9014501

Minimum 0.3 Minimum of Log Data -1.203973

Maximum 7 Maximum of Log Data 1.9459101

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 18
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Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7303055 Shapiro Wilk Test Statistic 0.9524972

Coefficient of Variation 1.0521362

Skewness 1.9088153

SD 1.9312545

Std. Error of Mean 0.455201

g

MLE of Mean 1.8355556

MLE of Standard Deviation 1 6982957

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1681765 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.5712999

   95% Modified-t UCL (Johnson-1978) 2.6615598    99% Chebyshev (MVUE) UCL 5.8709988

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.5677218

   95% Adjusted-CLT UCL (Chen-1995) 2.8031269  97.5% Chebyshev (MVUE) UCL 4.3447255

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.6274264    95% H-UCL 3.1526157

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Kolmogorov-Smirnov 5% Critical Value 0.2078604    95% BCA Bootstrap UCL 2.88

Anderson-Darling 5% Critical Value 0.7592025    95% Hall's Bootstrap UCL 3.8707148

Kolmogorov-Smirnov Test Statistic 0.1965766    95% Percentile Bootstrap UCL 2.6055556

   95% Standard Bootstrap UCL 2.5479605

Anderson-Darling Test Statistic 0.7017171    95% Bootstrap-t UCL 3.0120773

Adjusted Level of Significance 0.03574    95% CLT UCL 2.5842946

Adjusted Chi Square Value 27.100321    95% Jackknife UCL 2.6274264

nu star 42.054353

Approximate Chi Square Value (.05) 28.188668 Nonparametric Statistics

MLE of Standard Deviation 1.6982957

Potential UCL to Use Use 95% Approximate Gamma UCL 2.7384444

   95% Approximate Gamma UCL 2.7384444

   95% Adjusted Gamma UCL 2.8484202

97.5% Chebyshev(Mean, Sd) UCL 4.6782851

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.3647487

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.8197309
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14 13

13 1

8 7.14%

59 4.0775374

689 6.5352413

244.23077 5.3223513

161.88533 0.6192005

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

C11-C22 Aromatics
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54.6 4.0000339

54.6 4.0000339

0.8406785 0.9892364

0.866 0.866

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

228.73571 5.1783895

165.98886 0.8025372

307.29855 425.40489

224.45392 5.2144501

167.15635 0.7189671

303.56933 230.01634

301.42946 164.37654

307.81606

303 44491

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

303.44491

318.60411

381.43009

2.3597951

103.4966

61.354672

0.203433

0.7391679

0.7391679 231

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

  95% Percentile Bootstrap UCL

0.2382294 157.28545

43.752774

308.48325

302.96691

306.71162

0.000001 344.12644

689 306.71429

226.78571 309.5

198.5 421.71392

168.67592 504.23599SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

0.3941953 666.33461

575.31302

11.03747

4.600107 306.71429

544.14832

616.14208   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

k star 99% KM (Chebyshev) UCL

Theta star
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AOI-6 
Future SW/SD-2 – Sphagnum Bog Southwest Corner 

Sediment 
 



Mean 5.7006 Mean of log Data 0.7070785

Median 1.355 SD of log Data 1.6325077

Minimum 0.207 Minimum of Log Data -1.575036

Maximum 27.8 Maximum of Log Data 3.325036

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6823394 Shapiro Wilk Test Statistic 0.9356772

Coefficient of Variation 1.4927151

Skewness 2.2939488

SD 8.5093719

Std. Error of Mean 2.6908997

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.4853564 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11 745185

   95% Modified-t UCL (Johnson-1978) 10.958657    99% Chebyshev (MVUE) UCL 38.749556

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.376082

   95% Adjusted-CLT UCL (Chen-1995) 12.212483  97.5% Chebyshev (MVUE) UCL 26.574319

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.633323    95% H-UCL 89.763491

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.7691319    95% Hall's Bootstrap UCL 26.320218

   95% Standard Bootstrap UCL 9.9464382

Anderson-Darling Test Statistic 0.4644121    95% Bootstrap-t UCL 17.370257

Adjusted Level of Significance 0.0267    95% CLT UCL 10.126736

Adjusted Chi Square Value 3.1435796    95% Jackknife UCL 10.633323

nu star 9.7071272

Approximate Chi Square Value (.05) 3.7595522 Nonparametric Statistics

MLE of Mean 5.7006

MLE of Standard Deviation 8.182579

Theta Star 11.745185

Potential UCL to Use Use 95% Approximate Gamma UCL 14.718894

   95% Approximate Gamma UCL 14.718894

   95% Adjusted Gamma UCL 17.603006

97.5% Chebyshev(Mean, Sd) UCL 22.505263

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.474714

Kolmogorov-Smirnov 5% Critical Value 0.2789385    95% BCA Bootstrap UCL 12.4353

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.42996

Kolmogorov-Smirnov Test Statistic 0.2503921    95% Percentile Bootstrap UCL 10.2206
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Mean 4156.3636 Mean of log Data 8.1022565

Median 2340 SD of log Data 0.705103

Minimum 1540 Minimum of Log Data 7.3395377

Maximum 8680 Maximum of Log Data 9.0687768

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11
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Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7751379 Shapiro Wilk Test Statistic 0.8262236

Coefficient of Variation 0.7078622

Skewness 0.6653516

SD 2942.1328

Std. Error of Mean 887.08642

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.7519758 Data do not follow a Discernable Distribution (0.05)

Theta Star 2372 3864

   95% Modified-t UCL (Johnson-1978) 5793.8332    99% Chebyshev (MVUE) UCL 13166.914

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8084.6044

   95% Adjusted-CLT UCL (Chen-1995) 5805.6431  97.5% Chebyshev (MVUE) UCL 9799.1066

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5764.1733    95% H-UCL 7350.3752

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.7371548    95% Hall's Bootstrap UCL 5242.4749

   95% Standard Bootstrap UCL 5565.2407

Anderson-Darling Test Statistic 1.013416    95% Bootstrap-t UCL 6397.1717

Adjusted Level of Significance 0.02783    95% CLT UCL 5615.491

Adjusted Chi Square Value 23.589964    95% Jackknife UCL 5764.1733

nu star 38.543468

Approximate Chi Square Value (.05) 25.324696 Nonparametric Statistics

MLE of Mean 4156.3636

MLE of Standard Deviation 3140.1434

Theta Star 2372.3864

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 8023.0837

   95% Approximate Gamma UCL 6325.8673

   95% Adjusted Gamma UCL 6791.0518

97.5% Chebyshev(Mean, Sd) UCL 9696.2165

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12982.762

Kolmogorov-Smirnov 5% Critical Value 0.258015    95% BCA Bootstrap UCL 5757.2727

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8023.0837

Kolmogorov-Smirnov Test Statistic 0.2613311    95% Percentile Bootstrap UCL 5614.5455
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10 9

8 1

8 10.00%

1.2 0.1823216

9.2 2.2192035

4.6444444 1.3171937

2.988357 0.7363566SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Data
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0.208 -1.570217

0.208 -1.570217

0.9010568 0.9244556

0.829 0.8295% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

4.1904 0.9591379

3.1622126 1.3281618

6.0234752 34.100182

4.0405527 1.1378279

3.2583979 0.8964904

5.9293847 4.2420975

5.933098 3.0914164

6 034133595% t UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Assuming Normal Distribution Assuming Lognormal Distribution

6.0341335

5.8420975

5.8641951

11.07617

1.7022715

2.7283805

30.640887

0.3416483

0.72845645% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

  95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

0.7284564 4.3

0.2819758 2.8656587

0.9611712

6.0619353

5.8809859

6.0336219

0.000001 6.4145513

9.2 5.92

4.1800001 5.79

3.7 8.489648

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

3.1772803 10.302512

0.3494382 13.863532

11.962057

6.9887645

2.1643778 6.0619353

13.497198 5.79

16.896404

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

SD 97.5% KM (Chebyshev) UCL
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Mean 36.52 Mean of log Data 2.557163

Median 17.35 SD of log Data 1.7338161

Minimum 1.4 Minimum of Log Data 0.3364722

Maximum 140 Maximum of Log Data 4.9416424

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7699236 Shapiro Wilk Test Statistic 0.9110828

Coefficient of Variation 1.304689

Skewness 1.5622135

SD 47.647241

Std. Error of Mean 15.067381

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.4828302 Data appear Gamma Distributed at 5% Significance Level

Theta Star 75 637364

   95% Modified-t UCL (Johnson-1978) 65.380796    99% Chebyshev (MVUE) UCL 293.51141

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 153.15514

   95% Adjusted-CLT UCL (Chen-1995) 69.257141  97.5% Chebyshev (MVUE) UCL 200.50392

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 64.14021    95% H-UCL 906.04541

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.7694209    95% Hall's Bootstrap UCL 191.44174

   95% Standard Bootstrap UCL 60.279689

Anderson-Darling Test Statistic 0.3250722    95% Bootstrap-t UCL 104.61518

Adjusted Level of Significance 0.0267    95% CLT UCL 61.303636

Adjusted Chi Square Value 3.1154648    95% Jackknife UCL 64.14021

nu star 9.6566031

Approximate Chi Square Value (.05) 3.7282926 Nonparametric Statistics

MLE of Mean 36.52

MLE of Standard Deviation 52.557364

Theta Star 75.637364

Potential UCL to Use Use 95% Approximate Gamma UCL 94.589986

   95% Approximate Gamma UCL 94.589986

   95% Adjusted Gamma UCL 113.19632

97.5% Chebyshev(Mean, Sd) UCL 130.61576

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 186.43854

Kolmogorov-Smirnov 5% Critical Value 0.2790088    95% BCA Bootstrap UCL 69.47

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 102.19719

Kolmogorov-Smirnov Test Statistic 0.1731987    95% Percentile Bootstrap UCL 62.54
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Mean 25.24 Mean of log Data 2.9212753

Median 15.75 SD of log Data 0.7335764

Minimum 8.6 Minimum of Log Data 2.1517622

Maximum 96.8 Maximum of Log Data 4.572647

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6287709 Shapiro Wilk Test Statistic 0.8629639

Coefficient of Variation 1.0629792

Skewness 2.5567074

SD 26.829594

Std. Error of Mean 8.4842626

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.3100818 Data appear Lognormal at 5% Significance Level

Theta Star 19 265973

   95% Modified-t UCL (Johnson-1978) 41.935869    99% Chebyshev (MVUE) UCL 79.648332

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 48.115673

   95% Adjusted-CLT UCL (Chen-1995) 46.52489  97.5% Chebyshev (MVUE) UCL 58.753123

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 40.792612    95% H-UCL 45.773869

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.737213    95% Hall's Bootstrap UCL 103.47972

   95% Standard Bootstrap UCL 38.235793

Anderson-Darling Test Statistic 0.9428693    95% Bootstrap-t UCL 96.144576

Adjusted Level of Significance 0.0267    95% CLT UCL 39.19537

Adjusted Chi Square Value 14.124922    95% Jackknife UCL 40.792612

nu star 26.201636

Approximate Chi Square Value (.05) 15.5347 Nonparametric Statistics

MLE of Mean 25.24

MLE of Standard Deviation 22.051602

Theta Star 19.265973

Potential UCL to Use Use 95% H-UCL 45.773869

   95% Approximate Gamma UCL 42.571102

   95% Adjusted Gamma UCL 46.82003

97.5% Chebyshev(Mean, Sd) UCL 78.224203

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 109.65735

Kolmogorov-Smirnov 5% Critical Value 0.2703961    95% BCA Bootstrap UCL 48.42

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 62.222043

Kolmogorov-Smirnov Test Statistic 0.3007426    95% Percentile Bootstrap UCL 40.51
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Median 3 SD of log Data 0.6445627

Maximum 4.3 Maximum of Log Data 1.458615

Mean 2.722 Mean of log Data 0.8625266

Raw Statistics Log-transformed Statistics

Minimum 0.57 Minimum of Log Data -0.562119

Number of Valid Observations 10 Number of Distinct Observations 8

Number of Missing Values 8

Cobalt

General Statistics
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Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8826748 Shapiro Wilk Test Statistic 0.7488701

Skewness -0.97506

Std. Error of Mean 0.3624693

Coefficient of Variation 0.4210979

g

SD 1.1462286

Gamma Distribution Test Data Distribution

k star (bias corrected) 2 6985291 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 3.3678198    99% Chebyshev (MVUE) UCL 8.7798895

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.4463659

   95% Adjusted-CLT UCL (Chen-1995) 3.1987873  97.5% Chebyshev (MVUE) UCL 6.5709202

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.3864472    95% H-UCL 4.9249268

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL 3.2788115

Anderson-Darling Test Statistic 1.0646189    95% Bootstrap-t UCL 3.2663277

Adjusted Level of Significance 0.0267    95% CLT UCL 3.318209

Adjusted Chi Square Value 35.78475    95% Jackknife UCL 3.3864472

nu star 53.970582

Approximate Chi Square Value (.05) 38.091517 Nonparametric Statistics

MLE of Mean 2.722

MLE of Standard Deviation 1.6570079

k star (bias corrected) 2.6985291 Data appear Normal at 5% Significance Level

Theta Star 1.0086977

Potential UCL to Use Use 95% Student's-t UCL 3.3864472

   95% Approximate Gamma UCL 3.8567098

   95% Adjusted Gamma UCL 4.1053222

97.5% Chebyshev(Mean, Sd) UCL 4.9856201

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.3285241

Kolmogorov-Smirnov 5% Critical Value 0.2679713    95% BCA Bootstrap UCL 3.205

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.3019671

Anderson-Darling 5% Critical Value 0.7300601    95% Hall's Bootstrap UCL 3.2163773

Kolmogorov-Smirnov Test Statistic 0.3045337    95% Percentile Bootstrap UCL 3.265
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Median 250.5 SD of log Data 1.0157717

Maximum 1590 Maximum of Log Data 7.3714893

Mean 442.14 Mean of log Data 5.6156998

Raw Statistics Log-transformed Statistics

Minimum 64.9 Minimum of Log Data 4.1728476

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10

Number of Missing Values 8

Copper
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Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7247249 Shapiro Wilk Test Statistic 0.9289877

Skewness 1.8356086

Relevant UCL Statistics

Std. Error of Mean 156.70494

Coefficient of Variation 1.1207865

g

SD 495.54453

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.8993732 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 491 60905

   95% Modified-t UCL (Johnson-1978) 744.55829    99% Chebyshev (MVUE) UCL 1868.847

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1059.9259

   95% Adjusted-CLT UCL (Chen-1995) 797.09153  97.5% Chebyshev (MVUE) UCL 1332.813

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 729.39786    95% H-UCL 1330.3706

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.7448424    95% Hall's Bootstrap UCL 2197.8913

   95% Standard Bootstrap UCL 693.96552

Anderson-Darling Test Statistic 0.6031616    95% Bootstrap-t UCL 1460.2069

Adjusted Level of Significance 0.0267    95% CLT UCL 699.89669

Adjusted Chi Square Value 8.3227074    95% Jackknife UCL 729.39786

nu star 17.987464

Approximate Chi Square Value (.05) 9.3818072 Nonparametric Statistics

MLE of Mean 442.14

MLE of Standard Deviation 466.21886

Theta Star 491.60905

Potential UCL to Use Use 95% Approximate Gamma UCL 847.70205

   95% Approximate Gamma UCL 847.70205

   95% Adjusted Gamma UCL 955.57572

97.5% Chebyshev(Mean, Sd) UCL 1420.762

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2001.3345

Kolmogorov-Smirnov 5% Critical Value 0.2727528    95% BCA Bootstrap UCL 779.49

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1125.201

Kolmogorov-Smirnov Test Statistic 0.2786915    95% Percentile Bootstrap UCL 694.14
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Mean 4191.1 Mean of log Data 8.0267435

Median 3125 SD of log Data 0.9194718

Minimum 654 Minimum of Log Data 6.4831074

Maximum 8290 Maximum of Log Data 9.0228052

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10
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Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8763976 Shapiro Wilk Test Statistic 0.897475

Coefficient of Variation 0.7135689

Skewness 0.3420288

SD 2990.6386

Std. Error of Mean 945.72296

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.2850503 Data appear Normal at 5% Significance Level

Theta Star 3261 4286

   95% Modified-t UCL (Johnson-1978) 5941.7651    99% Chebyshev (MVUE) UCL 17794.849

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10281.988

   95% Adjusted-CLT UCL (Chen-1995) 5855.9725  97.5% Chebyshev (MVUE) UCL 12816.43

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5924.717    95% H-UCL 11506.56

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.737474    95% Hall's Bootstrap UCL 5579.7765

   95% Standard Bootstrap UCL 5710.9272

Anderson-Darling Test Statistic 0.4071041    95% Bootstrap-t UCL 6061.3735

Adjusted Level of Significance 0.0267    95% CLT UCL 5746.6758

Adjusted Chi Square Value 13.759236    95% Jackknife UCL 5924.717

nu star 25.701007

Approximate Chi Square Value (.05) 15.149315 Nonparametric Statistics

MLE of Mean 4191.1

MLE of Standard Deviation 3697.1575

Theta Star 3261.4286

Potential UCL to Use Use 95% Student's-t UCL 5924.717

   95% Approximate Gamma UCL 7110.2547

   95% Adjusted Gamma UCL 7828.5955

97.5% Chebyshev(Mean, Sd) UCL 10097.138

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13600.925

Kolmogorov-Smirnov 5% Critical Value 0.2704898    95% BCA Bootstrap UCL 5809

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8313.4108

Kolmogorov-Smirnov Test Statistic 0.1968729    95% Percentile Bootstrap UCL 5664.4
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Mean 0.921875 Mean of log Data -1.357065

Median 0.235 SD of log Data 1.5011288

Minimum 0.052 Minimum of Log Data -2.956512

Maximum 5.8 Maximum of Log Data 1.7578579

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8
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Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Warning:  There are only 8 Values in this data

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4943306 Shapiro Wilk Test Statistic 0.895015

Coefficient of Variation 2.146021

Skewness 2.787597

SD 1.9783631

Std. Error of Mean 0.699457

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 0 394697 Data appear Lognormal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 2.3619446    99% Chebyshev (MVUE) UCL 3.989204

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.1026292

   95% Adjusted-CLT UCL (Chen-1995) 2.8089704  97.5% Chebyshev (MVUE) UCL 2.7390596

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.2470512    95% H-UCL 11.719955

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL 2.009061

Anderson-Darling Test Statistic 0.9732392    95% Bootstrap-t UCL 14.931913

Adjusted Level of Significance 0.01946    95% CLT UCL 2.0723794

Adjusted Chi Square Value 1.2600043    95% Jackknife UCL 2.2470512

nu star 6.3151525

Approximate Chi Square Value (.05) 1.8029787 Nonparametric Statistics

MLE of Mean 0.921875

MLE of Standard Deviation 1.4673716

k star (bias corrected) 0.394697 Data appear Lognormal at 5% Significance Level

Theta Star 2.3356522

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 7.8813842

   95% Approximate Gamma UCL 3.2289795

   95% Adjusted Gamma UCL 4.6204457

97.5% Chebyshev(Mean, Sd) UCL 5.2899825

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.8813842

Kolmogorov-Smirnov 5% Critical Value 0.3090624    95% BCA Bootstrap UCL 2.999375

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.9707374

Anderson-Darling 5% Critical Value 0.7626872    95% Hall's Bootstrap UCL 8.8639439

Kolmogorov-Smirnov Test Statistic 0.311191    95% Percentile Bootstrap UCL 2.277

Recommended UCL exceeds the maximum observation
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Mean 100 Mean of log Data 4.1822654

Median 112 SD of log Data 1.2189275

Minimum 10.1 Minimum of Log Data 2.3125354

Maximum 183 Maximum of Log Data 5.2094862

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Molybdenum

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5
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Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9248934 Shapiro Wilk Test Statistic 0.8718194

Coefficient of Variation 0.7493434

Skewness -0.207146

SD 74.934338

Std. Error of Mean 33.511655

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 0 6630031 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 170.9243    99% Chebyshev (MVUE) UCL 686.5376

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 364.24448

   95% Adjusted-CLT UCL (Chen-1995) 151.80459  97.5% Chebyshev (MVUE) UCL 472.96911

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 171.44171    95% H-UCL 4905.8168

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL 150.36006

Anderson-Darling Test Statistic 0.3683878    95% Bootstrap-t UCL 162.98948

Adjusted Level of Significance 0.0086    95% CLT UCL 155.12177

Adjusted Chi Square Value 1.0518893    95% Jackknife UCL 171.44171

nu star 6.6300312

Approximate Chi Square Value (.05) 1.9698573 Nonparametric Statistics

MLE of Mean 100

MLE of Standard Deviation 122.8124

k star (bias corrected) 0.6630031 Data appear Normal at 5% Significance Level

Theta Star 150.82885

Potential UCL to Use Use 95% Student's-t UCL 171.44171

   95% Approximate Gamma UCL 336.57419

   95% Adjusted Gamma UCL 630.29742

97.5% Chebyshev(Mean, Sd) UCL 309.28022

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 433.43675

Kolmogorov-Smirnov 5% Critical Value 0.3626335    95% BCA Bootstrap UCL 143.78

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 246.07392

Anderson-Darling 5% Critical Value 0.6881307    95% Hall's Bootstrap UCL 138.05435

Kolmogorov-Smirnov Test Statistic 0.2639898    95% Percentile Bootstrap UCL 148.78
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10 3

3 7

8 70.00%

0.13 -2.040221

1.3 0.2623643

0.5366667 -1.164218

0.6615386 1.2461253

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.11 -2.207275

0.36 -1.021651

9

1

90.00%

0.7819753 0.8535709

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.7819753 0.8535709

0.767 0.767

0.2405 -1.956491

0.3756139 0.9192506

0.4582363 0.5309348

N/A

-2.910529

1 4298122

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

1.4298122

0.181521

0.3967729

0.4115228

0.422505

0.5438708

1.039961

    N/A    

    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

    N/A    

    N/A    

    N/A    

    N/A    0.256

    N/A    0.3485169

0.1351399

0.5037268

0.4782854

0.4531253

    N/A    2.0482512Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

    N/A    1.3

    N/A    1.3

    N/A    0.8450613

    N/A    1.0999486

    N/A    1.6006253

    N/A    

    N/A    

    N/A    0.5037268

    N/A    1.3

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

    N/A   95% Adjusted Gamma UCL
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Median 4.9 SD of log Data 1.2518781

Maximum 10.7 Maximum of Log Data 2.3702437

Mean 4.49 Mean of log Data 1.0213763

Raw Statistics Log-transformed Statistics

Minimum 0.45 Minimum of Log Data -0.798508

Number of Valid Observations 5 Number of Distinct Observations 5

Number of Missing Values 7

Thorium

General Statistics
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Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9095487 Shapiro Wilk Test Statistic 0.9289094

Skewness 0.9204161

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Std. Error of Mean 1.8008609

Coefficient of Variation 0.896848

g

SD 4.0268474

Gamma Distribution Test Data Distribution

k star (bias corrected) 0 6050895 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 8.4527054    99% Chebyshev (MVUE) UCL 30.482145

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.119609

   95% Adjusted-CLT UCL (Chen-1995) 8.2442157  97.5% Chebyshev (MVUE) UCL 20.964768

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.3291596    95% H-UCL 261.50253

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL 7.1154619

Anderson-Darling Test Statistic 0.2805318    95% Bootstrap-t UCL 10.33132

Adjusted Level of Significance 0.0086    95% CLT UCL 7.4521526

Adjusted Chi Square Value 0.85232    95% Jackknife UCL 8.3291596

nu star 6.0508951

Approximate Chi Square Value (.05) 1.6659297 Nonparametric Statistics

MLE of Mean 4.49

MLE of Standard Deviation 5.7721356

k star (bias corrected) 0.6050895 Data appear Normal at 5% Significance Level

Theta Star 7.4203897

Potential UCL to Use Use 95% Student's-t UCL 8.3291596

   95% Approximate Gamma UCL 16.308322

   95% Adjusted Gamma UCL 31.875962

97.5% Chebyshev(Mean, Sd) UCL 15.736373

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.40834

Kolmogorov-Smirnov 5% Critical Value 0.3634269    95% BCA Bootstrap UCL 7.51

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.339771

Anderson-Darling 5% Critical Value 0.689564    95% Hall's Bootstrap UCL 8.9221023

Kolmogorov-Smirnov Test Statistic 0.2572179    95% Percentile Bootstrap UCL 7.28
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Mean 210.48 Mean of log Data 5.1415656

Median 142 SD of log Data 0.730778

Minimum 75.4 Minimum of Log Data 4.3228073

Maximum 389 Maximum of Log Data 5.9635793

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SD_Future SW-SD-2_Sphagnum Bog SW Corner.xls: SD_Future SWSD-2_Bog SW Corner

Page 13 of 16

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8434646 Shapiro Wilk Test Statistic 0.896426

Coefficient of Variation 0.6901333

Skewness 0.5447502

SD 145.25926

Std. Error of Mean 64.961915

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 1 157433 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 351.60652    99% Chebyshev (MVUE) UCL 879.64075

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 503.47424

   95% Adjusted-CLT UCL (Chen-1995) 334.24315  97.5% Chebyshev (MVUE) UCL 630.3729

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 348.96885    95% H-UCL 889.49078

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL 306.95252

Anderson-Darling Test Statistic 0.4259129    95% Bootstrap-t UCL 702.31387

Adjusted Level of Significance 0.0086    95% CLT UCL 317.33284

Adjusted Chi Square Value 3.2390508    95% Jackknife UCL 348.96885

nu star 11.57433

Approximate Chi Square Value (.05) 4.947993 Nonparametric Statistics

MLE of Mean 210.48

MLE of Standard Deviation 195.64236

k star (bias corrected) 1.157433 Data appear Normal at 5% Significance Level

Theta Star 181.8507

Potential UCL to Use Use 95% Student's-t UCL 348.96885

   95% Approximate Gamma UCL 492.35418

   95% Adjusted Gamma UCL 752.12313

97.5% Chebyshev(Mean, Sd) UCL 616.16703

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 856.84289

Kolmogorov-Smirnov 5% Critical Value 0.3598817    95% BCA Bootstrap UCL 313.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 493.64242

Anderson-Darling 5% Critical Value 0.6834303    95% Hall's Bootstrap UCL 1584.1554

Kolmogorov-Smirnov Test Statistic 0.2547428    95% Percentile Bootstrap UCL 313.6
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Mean 15.74 Mean of log Data 2.0797034

Median 8.8 SD of log Data 1.498171

Minimum 1 Minimum of Log Data 0

Maximum 34.7 Maximum of Log Data 3.5467397

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Tungsten

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5
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Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8399366 Shapiro Wilk Test Statistic 0.924587

Coefficient of Variation 1.0037979

Skewness 0.5063724

SD 15.799778

Std. Error of Mean 7.0658757

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 0 4805685 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 31.07005    99% Chebyshev (MVUE) UCL 123.8996

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 64.218297

   95% Adjusted-CLT UCL (Chen-1995) 29.072077  97.5% Chebyshev (MVUE) UCL 84.35161

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 30.803365    95% H-UCL 5060.6778

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL 26.050423

Anderson-Darling Test Statistic 0.3189788    95% Bootstrap-t UCL 60.220089

Adjusted Level of Significance 0.0086    95% CLT UCL 27.362331

Adjusted Chi Square Value 0.483202    95% Jackknife UCL 30.803365

nu star 4.8056851

Approximate Chi Square Value (.05) 1.0634875 Nonparametric Statistics

MLE of Mean 15.74

MLE of Standard Deviation 22.705291

k star (bias corrected) 0.4805685 Data appear Normal at 5% Significance Level

Theta Star 32.752874

Potential UCL to Use Use 95% Student's-t UCL 30.803365

   95% Approximate Gamma UCL 71.125878

   95% Adjusted Gamma UCL 156.54216

97.5% Chebyshev(Mean, Sd) UCL 59.86638

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 86.044576

Kolmogorov-Smirnov 5% Critical Value 0.3656025    95% BCA Bootstrap UCL 26.86

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 46.539438

Anderson-Darling 5% Critical Value 0.694986    95% Hall's Bootstrap UCL 50.172947

Kolmogorov-Smirnov Test Statistic 0.2515207    95% Percentile Bootstrap UCL 26.86
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Mean 99.533333 Mean of log Data 4.2066868

Median 66.75 SD of log Data 0.9079292

Minimum 21.3 Minimum of Log Data 3.0587071

Maximum 327 Maximum of Log Data 5.7899602

Number of Missing Values 6

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12
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Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7560968 Shapiro Wilk Test Statistic 0.9382137

Coefficient of Variation 1.0041786

Skewness 1.6697693

SD 99.949245

Std. Error of Mean 28.852862

g

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1154216 Data appear Gamma Distributed at 5% Significance Level

Theta Star 89 233821

   95% Modified-t UCL (Johnson-1978) 153.6677    99% Chebyshev (MVUE) UCL 365.3096

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 214.51513

   95% Adjusted-CLT UCL (Chen-1995) 161.85263  97.5% Chebyshev (MVUE) UCL 265.3852

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 151.34975    95% H-UCL 215.32247

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Anderson-Darling 5% Critical Value 0.7474605    95% Hall's Bootstrap UCL 419.23612

   95% Standard Bootstrap UCL 145.03383

Anderson-Darling Test Statistic 0.48681    95% Bootstrap-t UCL 227.5883

Adjusted Level of Significance 0.02896    95% CLT UCL 146.99207

Adjusted Chi Square Value 14.713257    95% Jackknife UCL 151.34975

nu star 26.770119

Approximate Chi Square Value (.05) 15.973666 Nonparametric Statistics

MLE of Mean 99.533333

MLE of Standard Deviation 94.242982

Theta Star 89.233821

Potential UCL to Use Use 95% Approximate Gamma UCL 166.807

   95% Approximate Gamma UCL 166.807

   95% Adjusted Gamma UCL 181.09649

97.5% Chebyshev(Mean, Sd) UCL 279.7194

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 386.61568

Kolmogorov-Smirnov 5% Critical Value 0.2500115    95% BCA Bootstrap UCL 160.48333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 225.30004

Kolmogorov-Smirnov Test Statistic 0.1508536    95% Percentile Bootstrap UCL 147.43333
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5 3

3 2

7 40.00%

164 5.0998664

801 6.6858609

505.66667 6.0330918

Number of Valid Data Number of Detected Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

C11-C22 Aromatics

General Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Minimum Detected Minimum Detected

Number of Distinct Detected Data Number of Non-Detect Data
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321.01765 0.829359

25.7 3.246491

35.3 3.563883

2

3

40.00%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Observations < Largest ND are treated as NDs

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Non-Detect Maximum Non-Detect

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.9843572 0.9142182

0.767 0.767

309.5 4.704671

351.68395 1.9145042

644 79226 3798408 6

SD

95% H Stat (DL/2) UCL

UCL Statistics

SD

95% DL/2 (t) UCL

Mean Mean

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

644.79226 3798408.6

188.84051 5.0817009

466.61121 1.4286582

633.70338 318.86105

693.04748 341.98948

644.91069

548.93052

548.93052

57438.923

  95%  H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% H UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

SD

   95% MLE (t) UCL

Maximum Likelihood Estimate(MLE) Method

Mean

   95% DL/2 (t) UCL

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    369

    N/A    263.13039

144.12245

676.24698   95% KM (t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

606.06033

724.12886

    N/A    598.09994

    N/A    801

    N/A    801

    N/A    997.21519

    N/A    1269.0444

    N/A    1803.0003

    N/A    

    N/A    Nu star Potential UCLs to Use

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Minimum    95% KM (bootstrap t) UCL

Assuming Gamma Distribution

    N/A    

    N/A    676.24698

    N/A    801

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL
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Future A4 – AOI 14 North 
Subsurface Soil 

 



9 8

8 1

3 11.11%

0.004 -5.521461

0.196 -1.629641

0.0528375 -3.618384

0.0651401 1.2967204

0.004 -5.521461

0.004 -5.521461

0.769478 0.9745088

0.818 0.818

0.0471889 -3.906854

0.0632455 1.4900434

0.0863915 0.6252418

0.0429895 -3.978785

0.0647594 1.6248992

0.0831305 0.047083

0.0812871 0.0633313

0.0863389

0.0806608

0.0990667

1.0750963

0.6249303

0.0845494

9.9988854

0.2914328

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Warning:  There are only 8 Detected Values in this data

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.7406403

0.7406403 0.0474111

0.3028478 0.0594631

0.0211896

0.0868141

0.0822648

0.0862026

0.000001 0.1405164

0.196 0.0826778

0.0469668 0.0838444

0.0238 0.1397743

0.0634272 0.1797399

0.3342193 0.2582446

0.1405268

6.0159471

1.6480207 0.1397743

0.1714479

0.2328064

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method
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9 8

8 1

3 11.11%

0.0012 -6.725434

0.0773 -2.560061

0.0159 -5.054787

0.0256604 1.4139482

0.004 -5.521461

0.004 -5.521461

0.6301954 0.949126

0.818 0.818

0.0143556 -5.183656

0.0244462 1.3779725

0.0295085 0.1085671

0.0031026 -5.207955

0.0341096 1.4001741

0.0242454 0.0143119

0.0278341 0.0244713

0.0294804

0.0293

0.0369897

0.1160299

0.4997676

0.0318148

7.9962824

0.4756255

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Warning:  There are only 8 Detected Values in this data

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.7509023

0.7509023 0.0143222

0.3057107 0.0230665

0.0082199

0.0296075

0.0278428

0.029488

0.000001 0.0689941

0.0773 0.0297667

0.0141334 0.0289778

0.0042 0.050152

0.0245812 0.0656555

0.3245823 0.0961093

0.0435435

5.8424821

1.5599049 0.050152

0.0529355

0.0723444

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method
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Aluminum

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 6410 Minimum of Log Data 8.7656145

Maximum 12600 Maximum of Log Data 9.4414521

Mean 8531.6667 Mean of log Data 9.0307637

0.2226307

Median 7960 SD of log Data 0.208489

SD 1899.4106

Skewness 1.1044129

Relevant UCL Statistics

Std. Error of Mean 548.31261

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.885544 Shapiro Wilk Test Statistic 0.9249938

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

11742.444

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9516.373    95% H-UCL 9592.7322

   95% Modified-t UCL (Johnson-1978) 9545.5081    99% Chebyshev (MVUE) UCL 13651.726

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10770.456

   95% Adjusted-CLT UCL (Chen-1995) 9620.3489  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.22912 Data appear Normal at 5% Significance Level

Theta Star 468.02406

MLE of Mean 8531.6667

MLE of Standard Deviation 1998.2556

nu star 437.49887

Approximate Chi Square Value (.05) 390.00678 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 9433.5607

Adjusted Chi Square Value 383.15988    95% Jackknife UCL 9516.373

   95% Standard Bootstrap UCL 9396.5738

Anderson-Darling Test Statistic 0.5023663    95% Bootstrap-t UCL 9797.0082

Anderson-Darling 5% Critical Value 0.7315455    95% Hall's Bootstrap UCL 9825.3633

Kolmogorov-Smirnov Test Statistic 0.2495302    95% Percentile Bootstrap UCL 9495.8333

Kolmogorov-Smirnov 5% Critical Value 0.2451647    95% BCA Bootstrap UCL 9549.1667

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10921.706

97.5% Chebyshev(Mean, Sd) UCL 11955.878
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13987.308

   95% Approximate Gamma UCL 9570.5888

   95% Adjusted Gamma UCL 9741.6112

Potential UCL to Use Use 95% Student's-t UCL 9516.373
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Arsenic

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 3.6 Minimum of Log Data 1.2809338

Maximum 12.1 Maximum of Log Data 2.4932055

Mean 5.8666667 Mean of log Data 1.7107469

Median 5.1 SD of log Data 0.3411563

SD 2.3379608

Std. Error of Mean 0.6749111

Coefficient of Variation 0.398516

Skewness 1.8769341

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8096461 Shapiro Wilk Test Statistic 0.9195093

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

9.4656486

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.0787293    95% H-UCL 7.1790066

   95% Modified-t UCL (Johnson-1978) 7.1396765    99% Chebyshev (MVUE) UCL 11.619549

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.3691292

   95% Adjusted-CLT UCL (Chen-1995) 7.3675345  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.5839612 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.8910543

MLE of Mean 5.8666667

MLE of Standard Deviation 2.2863767

nu star 158.01507

Approximate Chi Square Value (.05) 129.95448 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 6.9767967

Adjusted Chi Square Value 126.07345    95% Jackknife UCL 7.0787293

   95% Standard Bootstrap UCL 6.925786

Anderson-Darling Test Statistic 0.5023341    95% Bootstrap-t UCL 7.9152555

Anderson-Darling 5% Critical Value 0.7307379    95% Hall's Bootstrap UCL 11.869995

Kolmogorov-Smirnov Test Statistic 0.1764608    95% Percentile Bootstrap UCL 6.975

Kolmogorov-Smirnov 5% Critical Value 0.2455225    95% BCA Bootstrap UCL 7.25

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.8085361
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97.5% Chebyshev(Mean, Sd) UCL 10.081485

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.581948

   95% Approximate Gamma UCL 7.1334343

   95% Adjusted Gamma UCL 7.3530291

Potential UCL to Use Use 95% Approximate Gamma UCL 7.1334343
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Chromium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 10.7 Minimum of Log Data 2.3702437

Maximum 21.9 Maximum of Log Data 3.0864866

Mean 14.4 Mean of log Data 2.6461738

Median 13.65 SD of log Data 0.2098476

SD 3.2344734

Std. Error of Mean 0.933712

Coefficient of Variation 0.2246162

Skewness 1.1965917

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9029113 Shapiro Wilk Test Statistic 0.9468037

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

19.85459

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.076839    95% H-UCL 16.204345

   95% Modified-t UCL (Johnson-1978) 16.130594    99% Chebyshev (MVUE) UCL 23.09826

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.203285

   95% Adjusted-CLT UCL (Chen-1995) 16.280446  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 17.990645 Data appear Normal at 5% Significance Level

Theta Star 0.800416

MLE of Mean 14.4

MLE of Standard Deviation 3.3949949

nu star 431.77549

Approximate Chi Square Value (.05) 384.60287 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 15.93582

Adjusted Chi Square Value 377.80476    95% Jackknife UCL 16.076839

   95% Standard Bootstrap UCL 15.861253

Anderson-Darling Test Statistic 0.3352702    95% Bootstrap-t UCL 16.717065

Anderson-Darling 5% Critical Value 0.7315691    95% Hall's Bootstrap UCL 17.150541

Kolmogorov-Smirnov Test Statistic 0.1505278    95% Percentile Bootstrap UCL 16

Kolmogorov-Smirnov 5% Critical Value 0.2451674    95% BCA Bootstrap UCL 16.358333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.469956
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97.5% Chebyshev(Mean, Sd) UCL 20.23103

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.690318

   95% Approximate Gamma UCL 16.1662

   95% Adjusted Gamma UCL 16.45709

Potential UCL to Use Use 95% Student's-t UCL 16.076839
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Cobalt

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 2.4 Minimum of Log Data 0.8754687

Maximum 5.6 Maximum of Log Data 1.7227666

Mean 3.3416667 Mean of log Data 1.1805509

0.2566211

Median 3.3 SD of log Data 0.2300271

SD 0.8575423

Skewness 1.7210787

Std. Error of Mean 0.2475511

Coefficient of Variation

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.828783 Shapiro Wilk Test Statistic 0.9043818

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

4.7268873

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.78624    95% H-UCL 3.8055578

   95% Modified-t UCL (Johnson-1978) 3.8067386    99% Chebyshev (MVUE) UCL 5.5520681

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.3067997

   95% Adjusted-CLT UCL (Chen-1995) 3.8802702  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.647717 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.2281357

MLE of Mean 3.3416667

MLE of Standard Deviation 0.8731285

nu star 351.5452

Approximate Chi Square Value (.05) 309.09677 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 3.7488521

Adjusted Chi Square Value 303.02011    95% Jackknife UCL 3.78624

   95% Standard Bootstrap UCL 3.731476

Anderson-Darling Test Statistic 0.5516517    95% Bootstrap-t UCL 3.9997497

Anderson-Darling 5% Critical Value 0.7317752    95% Hall's Bootstrap UCL 5.5958379

Kolmogorov-Smirnov Test Statistic 0.1687344    95% Percentile Bootstrap UCL 3.75

Kolmogorov-Smirnov 5% Critical Value 0.2452098    95% BCA Bootstrap UCL 3.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.4207171
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97.5% Chebyshev(Mean, Sd) UCL 4.887623

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.8047694

   95% Approximate Gamma UCL 3.8005796

   95% Adjusted Gamma UCL 3.8767951

Potential UCL to Use Use 95% Approximate Gamma UCL 3.8005796
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12 4

4 8

66.67%

11.8 2.4680995

52 3.9512437

26.925 3.1490624

17.393749 0.6098657

4.1 1.410987

9.3 2.2300144

8

4

66.67%

0.8521019 0.9464062

0.748 0.748

11.129167 1.8083813

14.803354 1.0642113

18.80363 28.43673

N/A

1.6437949

1.1564361

10.600306

15.095458

18.426203

18.060646

21.332483

30.89045

1.0743238

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Copper

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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25.062275

8.5945907

0.3607564

0.6590758

0.6590758 16.841667

0.3963077 11.245996

3.7486654

23.573838

23.007673

24.156885

0.000001 26.783791

52 29.233333

8.9750007 29.05

0.000001 33.18172

16.07042 40.252075

0.1159297 54.140416

77.417635

2.782312

0.3109609 23.573838

80.30352 29.05

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star
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Iron

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 7590 Minimum of Log Data 8.9345869

Maximum 11800 Maximum of Log Data 9.3758548

Mean 9132.5 Mean of log Data 9.1120453

Median 9215 SD of log Data 0.1273656

SD 1193.2319

Std. Error of Mean 344.45637

Coefficient of Variation 0.1306577

Skewness 0.7820313

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9298728 Shapiro Wilk Test Statistic 0.9467436

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

11231.667

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9751.104    95% H-UCL 9788.6

   95% Modified-t UCL (Johnson-1978) 9764.0643    99% Chebyshev (MVUE) UCL 12477.652

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10597.355

   95% Adjusted-CLT UCL (Chen-1995) 9782.1702  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 49.852939 Data appear Normal at 5% Significance Level

Theta Star 183.1888

MLE of Mean 9132.5

MLE of Standard Deviation 1293.4341

nu star 1196.4705

Approximate Chi Square Value (.05) 1117.1611 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 9699.0803

Adjusted Chi Square Value 1105.4529    95% Jackknife UCL 9751.104

   95% Standard Bootstrap UCL 9692.373

Anderson-Darling Test Statistic 0.3291798    95% Bootstrap-t UCL 9828.8401

Anderson-Darling 5% Critical Value 0.7301449    95% Hall's Bootstrap UCL 9957.8634

Kolmogorov-Smirnov Test Statistic 0.1328951    95% Percentile Bootstrap UCL 9697.5

Kolmogorov-Smirnov 5% Critical Value 0.24495    95% BCA Bootstrap UCL 9753.3333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10633.95
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97.5% Chebyshev(Mean, Sd) UCL 11283.629

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12559.798

   95% Approximate Gamma UCL 9780.8343

   95% Adjusted Gamma UCL 9884.4261

Potential UCL to Use Use 95% Student's-t UCL 9751.104

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A4.xls: SO_Future A4

Page 8 of 16



Manganese

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 76.3 Minimum of Log Data 4.3346729

Maximum 203 Maximum of Log Data 5.313206

Mean 111.4 Mean of log Data 4.6788023

Median 103.5 SD of log Data 0.262291

SD 33.642479

Std. Error of Mean 9.711747

Coefficient of Variation 0.3019971

Skewness 1.968445

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8154853 Shapiro Wilk Test Statistic 0.9212726

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

163.97628

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 128.84118    95% H-UCL 129.40426

   95% Modified-t UCL (Johnson-1978) 129.76095    99% Chebyshev (MVUE) UCL 195.35678

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 148.00092

   95% Adjusted-CLT UCL (Chen-1995) 133.27112  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.104072 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.032356

MLE of Mean 111.4

MLE of Standard Deviation 33.430591

nu star 266.49773

Approximate Chi Square Value (.05) 229.69404 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 127.3744

Adjusted Chi Square Value 224.47915    95% Jackknife UCL 128.84118

   95% Standard Bootstrap UCL 126.51088

Anderson-Darling Test Statistic 0.4544416    95% Bootstrap-t UCL 141.57305

Anderson-Darling 5% Critical Value 0.7310381    95% Hall's Bootstrap UCL 202.10859

Kolmogorov-Smirnov Test Statistic 0.1539838    95% Percentile Bootstrap UCL 128.2

Kolmogorov-Smirnov 5% Critical Value 0.2452948    95% BCA Bootstrap UCL 133.48333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 153.73252
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97.5% Chebyshev(Mean, Sd) UCL 172.04984

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 208.03066

   95% Approximate Gamma UCL 129.24953

   95% Adjusted Gamma UCL 132.25214

Potential UCL to Use Use 95% Approximate Gamma UCL 129.24953
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12 11

11 1

8.33%

0.0025 -5.991465

0.0508 -2.979859

0.0140545 -4.589207

0.0135662 0.8252914

0.02 -3.912023

0.02 -3.912023

0.7364187 0.9759715

0.85 0.85

0.0137167 -4.590537

0.0129877 0.786898

0.0204499 0.0253189

N/A

-4.607915

0.7895487

0.0135598

0.0130479

0.0203242

0.0200667

0.0228417

0.025011

1.288807

0.0109051

28.353754

0.3877509

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Mercury

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.7409579

0.7409579 0.0136565

0.2592569 0.0125454

0.0038287

0.0205324

0.0199542

0.0205176

0.0025 0.0268037

0.0508 0.0208469

0.0138123 0.020725

0.00965 0.0303455

0.0129621 0.0375668

1.4202201 0.0517518

0.0097254

34.085283

21.732562 0.0303455

0.0216631

0.0232628

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD
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12 3

2 9

75.00%

0.1 -2.302585

0.13 -2.040221

0.11 -2.21513

0.0173205 0.1514761

0.062 -2.780621

0.15 -1.89712

12

0

100.00%

0.7499856 0.7499856

0.767 0.767

0.0638333 -2.852555

0.0312805 0.4615681

0.08005 0.0859072

N/A

-2.518467

0.203872

0.0822612

0.0189097

0.0920645

0.0915564

0.0935296

0.0921613

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.1027273

    N/A    0.0086244

0.0031848

0.1084467

0.1079658

0.1076455

    N/A        N/A    

    N/A    0.13

    N/A        N/A    

    N/A    0.1166094

    N/A    0.1226161

    N/A    0.1344153

    N/A    

    N/A    

    N/A    0.1084467

    N/A        N/A    

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star
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Thorium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 4.3 Minimum of Log Data 1.458615

Maximum 8.9 Maximum of Log Data 2.1860513

Mean 5.89 Mean of log Data 1.7497446

Median 5.6 SD of log Data 0.2228751

SD 1.3827903

Std. Error of Mean 0.3991772

Coefficient of Variation 0.2347692

Skewness 0.9631375

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8997592 Shapiro Wilk Test Statistic 0.9297949

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

8.2622451

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.6068762    95% H-UCL 6.6833947

   95% Modified-t UCL (Johnson-1978) 6.6253737    99% Chebyshev (MVUE) UCL 9.6723305

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.544391

   95% Adjusted-CLT UCL (Chen-1995) 6.6651769  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.129271 Data appear Normal at 5% Significance Level

Theta Star 0.3651746

MLE of Mean 5.89

MLE of Standard Deviation 1.4665873

nu star 387.10251

Approximate Chi Square Value (.05) 342.50012 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 6.546588

Adjusted Chi Square Value 336.09454    95% Jackknife UCL 6.6068762

   95% Standard Bootstrap UCL 6.5282827

Anderson-Darling Test Statistic 0.4717963    95% Bootstrap-t UCL 6.729164

Anderson-Darling 5% Critical Value 0.7317536    95% Hall's Bootstrap UCL 6.8931373

Kolmogorov-Smirnov Test Statistic 0.2470394    95% Percentile Bootstrap UCL 6.5316667

Kolmogorov-Smirnov 5% Critical Value 0.2451881    95% BCA Bootstrap UCL 6.5633333

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.629973
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97.5% Chebyshev(Mean, Sd) UCL 8.3828607

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.8617628

   95% Approximate Gamma UCL 6.6570306

   95% Adjusted Gamma UCL 6.7839061

Potential UCL to Use Use 95% Student's-t UCL 6.6068762
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Titanium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 372 Minimum of Log Data 5.9188939

Maximum 613 Maximum of Log Data 6.4183649

Mean 461 Mean of log Data 6.1247827

Median 454 SD of log Data 0.135346

SD 65.058016

Std. Error of Mean 18.780632

Coefficient of Variation 0.1411237

Skewness 1.0644597

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9333893 Shapiro Wilk Test Statistic 0.9649489

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

573.57055

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 494.72785    95% H-UCL 496.35086

   95% Modified-t UCL (Johnson-1978) 495.68968    99% Chebyshev (MVUE) UCL 640.41506

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 539.54098

   95% Adjusted-CLT UCL (Chen-1995) 498.05775  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 43.707219 Data appear Normal at 5% Significance Level

Theta Star 10.547457

MLE of Mean 461

MLE of Standard Deviation 69.730751

nu star 1048.9732

Approximate Chi Square Value (.05) 974.78749 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 491.89139

Adjusted Chi Square Value 963.8623    95% Jackknife UCL 494.72785

   95% Standard Bootstrap UCL 490.99512

Anderson-Darling Test Statistic 0.2497515    95% Bootstrap-t UCL 508.5329

Anderson-Darling 5% Critical Value 0.7298875    95% Hall's Bootstrap UCL 513.7625

Kolmogorov-Smirnov Test Statistic 0.1375585    95% Percentile Bootstrap UCL 491.75

Kolmogorov-Smirnov 5% Critical Value 0.24495    95% BCA Bootstrap UCL 499.25

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 542.86287
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97.5% Chebyshev(Mean, Sd) UCL 578.28501

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 647.86492

   95% Approximate Gamma UCL 496.08419

   95% Adjusted Gamma UCL 501.70721

Potential UCL to Use Use 95% Student's-t UCL 494.72785
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Uranium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 11.1 Maximum of Log Data 2.4069451

Mean 3.0166667 Mean of log Data 0.8241651

0.9726211

Median 1.75 SD of log Data 0.7004313

SD 2.9340736

Skewness 2.2786604

Relevant UCL Statistics

Std. Error of Mean 0.8469941

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6490606 Shapiro Wilk Test Statistic 0.8085048

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

6.5863667

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.5377705    95% H-UCL 4.8520975

   95% Modified-t UCL (Johnson-1978) 4.6306282    99% Chebyshev (MVUE) UCL 8.8064224

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.4561684

   95% Adjusted-CLT UCL (Chen-1995) 5.005167  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.5074491 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.0011731

MLE of Mean 3.0166667

MLE of Standard Deviation 2.4570047

nu star 36.178779

Approximate Chi Square Value (.05) 23.41266 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 4.409848

Adjusted Chi Square Value 21.855858    95% Jackknife UCL 4.5377705

   95% Standard Bootstrap UCL 4.3468379

Anderson-Darling Test Statistic 1.4012321    95% Bootstrap-t UCL 6.5020973

Anderson-Darling 5% Critical Value 0.7420319    95% Hall's Bootstrap UCL 7.7838678

Kolmogorov-Smirnov Test Statistic 0.3627436    95% Percentile Bootstrap UCL 4.525

Kolmogorov-Smirnov 5% Critical Value 0.2486744    95% BCA Bootstrap UCL 4.925

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.7086283

97.5% Chebyshev(Mean, Sd) UCL 8.3061431
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.444151

   95% Approximate Gamma UCL 4.6615512

   95% Adjusted Gamma UCL 4.9935955

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 6.7086283
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Vanadium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 11.3 Minimum of Log Data 2.4248027

Maximum 17.8 Maximum of Log Data 2.8791985

Mean 14.383333 Mean of log Data 2.6554165

Median 14.05 SD of log Data 0.1525342

SD 2.1928949

Std. Error of Mean 0.6330342

Coefficient of Variation 0.1524608

Skewness 0.2206911

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.947155 Shapiro Wilk Test Statistic 0.9532961

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

18.348194

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.52019    95% H-UCL 15.646304

   95% Modified-t UCL (Johnson-1978) 15.526911    99% Chebyshev (MVUE) UCL 20.700355

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.150743

   95% Adjusted-CLT UCL (Chen-1995) 15.467674  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 35.379435 Data appear Normal at 5% Significance Level

Theta Star 0.406545

MLE of Mean 14.383333

MLE of Standard Deviation 2.4181548

nu star 849.10643

Approximate Chi Square Value (.05) 782.47896 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 15.424582

Adjusted Chi Square Value 772.70873    95% Jackknife UCL 15.52019

   95% Standard Bootstrap UCL 15.375936

Anderson-Darling Test Statistic 0.2520493    95% Bootstrap-t UCL 15.558622

Anderson-Darling 5% Critical Value 0.7298457    95% Hall's Bootstrap UCL 15.404219

Kolmogorov-Smirnov Test Statistic 0.1320045    95% Percentile Bootstrap UCL 15.383333

Kolmogorov-Smirnov 5% Critical Value 0.2449742    95% BCA Bootstrap UCL 15.391667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.142666
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97.5% Chebyshev(Mean, Sd) UCL 18.336631

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.681944

   95% Approximate Gamma UCL 15.608063

   95% Adjusted Gamma UCL 15.805413

Potential UCL to Use Use 95% Student's-t UCL 15.52019
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Zirconium

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 1 Minimum of Log Data 0

Maximum 2.4 Maximum of Log Data 0.8754687

Mean 1.8 Mean of log Data 0.5534831

0.2546867

Median 1.85 SD of log Data 0.2845436

SD 0.4584361

Skewness -0.469815

Std. Error of Mean 0.1323391

Coefficient of Variation

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9327522 Shapiro Wilk Test Statistic 0.8896987

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

2.7383549

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.0376658    95% H-UCL 2.1341862

   95% Modified-t UCL (Johnson-1978) 2.0346744    99% Chebyshev (MVUE) UCL 3.2921514

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.4564251

   95% Adjusted-CLT UCL (Chen-1995) 1.9985004  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.110896 Data appear Normal at 5% Significance Level

Theta Star 0.1620031

MLE of Mean 1.8

MLE of Standard Deviation 0.5400052

nu star 266.6615

Approximate Chi Square Value (.05) 229.84613 Nonparametric Statistics

Adjusted Level of Significance 0.02896    95% CLT UCL 2.0176784

Adjusted Chi Square Value 224.62946    95% Jackknife UCL 2.0376658

   95% Standard Bootstrap UCL 2.0077081

Anderson-Darling Test Statistic 0.4653331    95% Bootstrap-t UCL 2.0059425

Anderson-Darling 5% Critical Value 0.7310395    95% Hall's Bootstrap UCL 2.0025418

Kolmogorov-Smirnov Test Statistic 0.1907332    95% Percentile Bootstrap UCL 2.0025

Kolmogorov-Smirnov 5% Critical Value 0.2452947    95% BCA Bootstrap UCL 1.9833333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.3768527
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97.5% Chebyshev(Mean, Sd) UCL 2.6264574

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.1167574

Use 95% Student's-t UCL 2.0376658

   95% Approximate Gamma UCL 2.0883131

   95% Adjusted Gamma UCL 2.136811

Potential UCL to Use
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Future A5 – AOI 8 Sweepings Area 
Subsurface Soil 

 



34 13

13 21

4 61.76%

0.46 -0.776529

0.1709154 -1.884862

0.1016331 0.4730997

0.0341 -3.378458

0.151 -1.890475Maximum Non-Detect Maximum Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Maximum Detected Maximum Detected

Benzo(a)pyrene

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data
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29

5

85.29%

0.7577259 0.9187981

0.866 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.078225 -3.156768

0.0965986 1.0831902

0.1062615 0.1237462

N/A

-2.718789

0.7294881

0.0898004

0 0892453

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

0.0892453

0.1157027

0.1188103

0.1239503

0.1130426

3.4260559

0.0498869

89.077455

0.5711809

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

0.7367266

0.7367266 0.1198699

0.2375809 0.0725841

0.0129667

0.1418142

0.1411981

0.1395037

0.000001 0.1610074

0.46 0.1526529

0.0653506 0.1448529

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method

0.000001 0.1763903

0.1042294 0.2008468

0.1302403 0.2488867

0.5017696

8.8563403

3.2404156 0.1418142

0.178609

0.1882804

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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34 12

11 22

4 64.71%

0.0295 -3.523365

0.412 -0.886732

0.143675 -2.338167

0.1314157 0.9498832

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0341 -3.378458

0.151 -1.890475

31

3

91.18%

0.8176863 0.9130201

0.859 0.859

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.859 0.859

0.0641618 -3.3769

0.0969807 0.9834776

0.0923092 0.083941

0.0724288 -3.108608

0.2373597 0.8020723

0 1413195 0 069820595% MLE (t) UCL Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.1413195 0.0698205

0.2823709 0.0939681

0.0970936

0.0978345

0.104263

0.0840291

1.1052923

0.1299882

26.527014nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

0.5074955

0.7477639

0.7477639 0.0714172

0.250088 0.0920386

0.0165327

0.0993964

0.098611

0.0986465

0.000001 0.1139406

0.412 0.1041382

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.0585594 0.1007167

0.0089744 0.1434814

0.0995942 0.1746637

0.4962979 0.2359153

0.1179925

33.748255

21.463274 0.0993964

0.0920772

0.0942074

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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34 7

7 27

4 79.41%

0.0274 -3.597212

0.181 -1.709258

0.0848714 -2.675391

0.0579043 0.7098142

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0341 -3.378458

0.151 -1.890475

33

1

97.06%

0.9011591 0.956297

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.9011591 0.956297

0.803 0.803

0.0336544 -3.688959

0.0375035 0.6531542

0.0445393 0.0391629

N/A

-3.367716

0 4824805

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.4824805

0.040531

0.033849

0.0503553

0.0509126

0.0550536

0.0455194

1.5519636

0.0546865

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

21.727491

0.2393949

0.713417

0.713417 0.0416296

0.3143465 0.0331544

0.0064203

0.052495

0.05219

0.0528675

0.0052722 0.0587451Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.181 0.0735347

0.0423567 0.0671532

0.0312505 0.069615

0.0347331 0.0817243

2.0511751 0.1055107

0.02065

139.47991

113.19051 0.052495

0.0521944 0.0671532

0.0527395

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

0.0527395   95% Adjusted Gamma UCL
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20 4

4 16

18 80.00%

0.0213 -3.849048

0.0544 -2.911391

0.034475 -3.433926

0.0148138 0.4162792

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Carbazole

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.345 -1.064211

2.11 0.7466879

20

0

100.00%

0.9235577 0.9602265

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.9235577 0.9602265

0.748 0.748

0.227545 -1.876264

0.2446788 0.9468545

0.322149 0.4179291

N/A

-3.433926

0 1654126

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.1654126

0.032703

0.0059562

0.035006

0.035238

0.035609

0.0349715

2.0897751

0.016497

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

16.718201

0.2741765

0.6579907

0.6579907 0.034475

0.3953731 0.0128291

0.0074069

0.0472825

0.0466583

0.0488894

0.0213 0.0616247Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.0544 0.0485333

0.0354742 0.04736

0.035724 0.066761

0.0059087 0.0807311

31.934448 0.1081728

0.0011108

1277.3779

1195.3919 0.0472825

0.0379072 0.04736

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

    N/A   95% Adjusted Gamma UCL
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34 10

10 24

4 70.59%

0.0225 -3.79424

0.223 -1.500584

0.08171 -2.714836

0.0613916 0.665672

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0341 -3.378458

0.151 -1.890475

32

2

94.12%

0.8014751 0.9653397

0.842 0.842

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.842 0.842

0.0385676 -3.585278

0.0438499 0.7117645

0.0512945 0.0465104

N/A

-3.672729

0.7278317

0 0361877Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.0361877

0.0438392

0.0489115

0.0494825

0.0537321

0.0434576

1.8392583

0.0444255

36.785166nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

0.4222226

0.7337703

0.7337703 0.0402268

0.2690861 0.0415482

0.0075327

0.0529749

0.052617

0.0523398

0.000001 0.0598884

0.223 0.0691735

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.0250116 0.0639207

0.000001 0.0730612

0.0491722 0.0872687

0.1380083 0.1151765

0.1812324

9.3845645

3.5608881 0.0529749

0.0659169

0.0693458

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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40 25

24 15

5 37.50%

0.0011 -6.812445

16.6 2.8094027

3.320972 -2.017602

5.515891 3.3397999

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0034 -5.68398

0.00393 -5.539116

20

20

50.00%

0.6525978 0.9028468

0.918 0.918

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.918 0.918

2.076282 -3.631573

4.6229218 3.3641652

3.3078383 183.39573

N/A

-3.761088

3.5727626

2 0765779Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

2.0765779

4.6227859

3.308098

3.3326507

3.6396172

490.89429

0.2242811

14.807183

11.214057nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

1.5183722

0.8847315

0.8847315 2.076275

0.1923666 4.5647727

0.736637

3.3174164

3.2879351

3.3078322

0.000001 3.7810977

16.6 3.3651844

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

2.0756079 3.34126

0.00465 5.2872014

4.6232321 6.6765718

0.1199338 9.405721

17.306278

9.5947049

3.6900669 9.405721

5.3968791

5.6044987

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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40 20

20 20

5 50.00%

0.0016 -6.437752

2.24 0.8064759

0.58705 -2.730333

0.8249517 2.6191339

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0034 -5.68398

0.0041 -5.496768

22

18

55.00%

0.7214286 0.857647

0.905 0.905

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.905 0.905

0.2944246 -4.525975

0.6475901 2.5788052

0.466944 2.0635894

N/A

-5.107472

3.1609292

0 2940668Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.2940668

0.6477566

0.4666305

0.4551405

0.5047151

15.102963

0.2983626

1.9675727

11.934502nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

1.5466611

0.8422216

0.8422216 0.2946

0.209822 0.6393639

0.1037187

0.4693531

0.4652021

0.4670992

0.000001 0.5278909

2.24 0.47193

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.2935255 0.4718375

0.0008005 0.7466995

0.6480073 0.9423233

0.1215497 1.3265883

2.4148595

9.7239776

3.7699892 1.3265883

0.7570938

0.7859549

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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Aluminum

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 41

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 2380 Minimum of Log Data 7.7748558

Maximum 16300 Maximum of Log Data 9.6989204

Mean 8438.0952 Mean of log Data 8.9666373

Median 7775 SD of log Data 0.3984107

SD 3245.947
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Std. Error of Mean 500.8605

Coefficient of Variation 0.3846777

Skewness 0.694115

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9082213 Shapiro Wilk Test Statistic 0.9323881

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

11820.076

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9280.9824    95% H-UCL 9508.3205

   95% Modified-t UCL (Johnson-1978) 9289.9231    99% Chebyshev (MVUE) UCL 13809.091

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10807.498

   95% Adjusted-CLT UCL (Chen-1995) 9319.2571  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.4514802 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1307.9317

MLE of Mean 8438.0952

MLE of Standard Deviation 3322.1156

nu star 541 92434nu star 541.92434

Approximate Chi Square Value (.05) 488.93334 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 9261.9374

Adjusted Chi Square Value 487.14906    95% Jackknife UCL 9280.9824

   95% Standard Bootstrap UCL 9271.819

Anderson-Darling Test Statistic 0.2923562    95% Bootstrap-t UCL 9326.6024

Anderson-Darling 5% Critical Value 0.7506356    95% Hall's Bootstrap UCL 9358.5705

Kolmogorov-Smirnov Test Statistic 0.0845066    95% Percentile Bootstrap UCL 9260.7143

Kolmogorov-Smirnov 5% Critical Value 0.1366145    95% BCA Bootstrap UCL 9321.6667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10621.296

97.5% Chebyshev(Mean, Sd) UCL 11565.968

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13421.594

   95% Approximate Gamma UCL 9352.623

   95% Adjusted Gamma UCL 9386.8788

Potential UCL to Use Use 95% Approximate Gamma UCL 9352.623
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Arsenic

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 37

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 3 Minimum of Log Data 1.0986123

Maximum 24.2 Maximum of Log Data 3.1863526

Mean 7.7309524 Mean of log Data 1.9304993

Median 6.25 SD of log Data 0.4584039

SD 4.3349115
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Std. Error of Mean 0.6688914

Coefficient of Variation 0.5607215

Skewness 2.0055672

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7679138 Shapiro Wilk Test Statistic 0.9085677

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

11.147009

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.856615    95% H-UCL 8.7531255

   95% Modified-t UCL (Johnson-1978) 8.8911148    99% Chebyshev (MVUE) UCL 13.23017

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.086502

   95% Adjusted-CLT UCL (Chen-1995) 9.0523622  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.21111 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.8358467

MLE of Mean 7.7309524

MLE of Standard Deviation 3.767339

nu star 353 73324nu star 353.73324

Approximate Chi Square Value (.05) 311.1492 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 8.8311808

Adjusted Chi Square Value 309.73242    95% Jackknife UCL 8.856615

   95% Standard Bootstrap UCL 8.8271752

Anderson-Darling Test Statistic 1.4073653    95% Bootstrap-t UCL 9.1782065

Anderson-Darling 5% Critical Value 0.7524038    95% Hall's Bootstrap UCL 9.2739584

Kolmogorov-Smirnov Test Statistic 0.1623459    95% Percentile Bootstrap UCL 8.8809524

Kolmogorov-Smirnov 5% Critical Value 0.1368822    95% BCA Bootstrap UCL 9.1071429

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.646582

97.5% Chebyshev(Mean, Sd) UCL 11.908178

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14.386337

   95% Approximate Gamma UCL 8.7890144

   95% Adjusted Gamma UCL 8.8292174

Potential UCL to Use Use 95% Student's-t UCL 8.856615

or 95% Modified-t UCL 8.8911148
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Chromium

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 39

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 4.9 Minimum of Log Data 1.5892352

Maximum 23.8 Maximum of Log Data 3.1696856

Mean 14.954762 Mean of log Data 2.6503905

Median 14.75 SD of log Data 0.3488152

SD 4.7069851
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Std. Error of Mean 0.7263036

Coefficient of Variation 0.3147482

Skewness 0.0320061

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9171942 Shapiro Wilk Test Statistic 0.8997046

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

20.19726

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.177042    95% H-UCL 16.600088

   95% Modified-t UCL (Johnson-1978) 16.17764    99% Chebyshev (MVUE) UCL 23.265899

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.63506

   95% Adjusted-CLT UCL (Chen-1995) 16.153258  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.66504 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.7258734

MLE of Mean 14.954762

MLE of Standard Deviation 5.0803568

nu star 727 86336nu star 727.86336

Approximate Chi Square Value (.05) 666.26307 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 16.149425

Adjusted Chi Square Value 664.1747    95% Jackknife UCL 16.177042

   95% Standard Bootstrap UCL 16.122725

Anderson-Darling Test Statistic 0.4006418    95% Bootstrap-t UCL 16.172192

Anderson-Darling 5% Critical Value 0.7487238    95% Hall's Bootstrap UCL 16.133452

Kolmogorov-Smirnov Test Statistic 0.0814335    95% Percentile Bootstrap UCL 16.133333

Kolmogorov-Smirnov 5% Critical Value 0.136378    95% BCA Bootstrap UCL 16.059524

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.120646

97.5% Chebyshev(Mean, Sd) UCL 19.490526

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.181391

   95% Approximate Gamma UCL 16.337426

   95% Adjusted Gamma UCL 16.388795

Potential UCL to Use Use 95% Approximate Gamma UCL 16.337426
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Cobalt

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 23

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 5.9 Maximum of Log Data 1.7749524

Mean 3.2928571 Mean of log Data 1.1262303

Median 3.55 SD of log Data 0.3774881

SD 1.1460202
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Std. Error of Mean 0.1768348

Coefficient of Variation 0.3480322

Skewness 0.0718521

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8835095 Shapiro Wilk Test Statistic 0.8756582

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

4.5422379

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.5904485    95% H-UCL 3.6865957

   95% Modified-t UCL (Johnson-1978) 3.5907752    99% Chebyshev (MVUE) UCL 5.2757766

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.168804

   95% Adjusted-CLT UCL (Chen-1995) 3.5858193  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.252747 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.4540152

MLE of Mean 3.2928571

MLE of Standard Deviation 1.2227048

nu star 609 23074nu star 609.23074

Approximate Chi Square Value (.05) 552.97402 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 3.5837244

Adjusted Chi Square Value 551.0744    95% Jackknife UCL 3.5904485

   95% Standard Bootstrap UCL 3.5866514

Anderson-Darling Test Statistic 1.110506    95% Bootstrap-t UCL 3.5886422

Anderson-Darling 5% Critical Value 0.7499436    95% Hall's Bootstrap UCL 3.6035379

Kolmogorov-Smirnov Test Statistic 0.1448945    95% Percentile Bootstrap UCL 3.5738095

Kolmogorov-Smirnov 5% Critical Value 0.1365289    95% BCA Bootstrap UCL 3.5690476

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.063662

97.5% Chebyshev(Mean, Sd) UCL 4.3971899

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.0523408

   95% Approximate Gamma UCL 3.6278554

   95% Adjusted Gamma UCL 3.6403611

Potential UCL to Use Use 95% Student's-t UCL 3.5904485

or 95% Modified-t UCL 3.5907752
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42 30

29 12

3 28.57%

5.2 1.6486586

369 5.9107966

72.303333 3.1899538

118.35935 1.3714136SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Data Number of Detected Data
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5.3 1.6677068

12.1 2.4932055

24

18

57.14%

0.5872797 0.797057

0.927 0.9275% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.927 0.927

52.692857 2.6415084

104.3738 1.4549041

79.79599 78.257326

N/A

2.4967181

1.6106556

52 293794

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

52.293794

104.56723

79.447157

81.220568

87.519337

97.164663

0.5357856

134.94825

32.147138

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

3.890021

0.8031157

0.8031157 53.234787

0.1683636 102.86948

16.144637

80.404243

79.790352

80.143378

0.000001 89.339796

369 81.915476

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

51.645238 82.33631

10.45 123.60763

104.88886 154.05801

0.1444821 213.8719

357.4509

12.136492

5.3170509 123.60763

117.8834

121.55949

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Iron

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 40

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 4710 Minimum of Log Data 8.4574432

Maximum 15600 Maximum of Log Data 9.6550262

Mean 10497.857 Mean of log Data 9.2140497

Median 10700 SD of log Data 0.311259

SD 3043.2825
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Std. Error of Mean 469.58869

Coefficient of Variation 0.2898956

Skewness -0.024935

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8967664 Shapiro Wilk Test Statistic 0.8894632

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

13739.978

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11288.118    95% H-UCL 11487.985

   95% Modified-t UCL (Johnson-1978) 11287.817    99% Chebyshev (MVUE) UCL 15648.673

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12768.29

   95% Adjusted-CLT UCL (Chen-1995) 11268.331  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.514081 Data appear Gamma Distributed at 5% Significance Level

Theta Star 998.45697

MLE of Mean 10497.857

MLE of Standard Deviation 3237.539

nu star 883 18278nu star 883.18278

Approximate Chi Square Value (.05) 815.20818 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 11270.262

Adjusted Chi Square Value 812.89465    95% Jackknife UCL 11288.118

   95% Standard Bootstrap UCL 11259.817

Anderson-Darling Test Statistic 0.6610518    95% Bootstrap-t UCL 11293.278

Anderson-Darling 5% Critical Value 0.7480643    95% Hall's Bootstrap UCL 11280.839

Kolmogorov-Smirnov Test Statistic 0.1009025    95% Percentile Bootstrap UCL 11259.762

Kolmogorov-Smirnov 5% Critical Value 0.1362802    95% BCA Bootstrap UCL 11270.238

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12544.747

97.5% Chebyshev(Mean, Sd) UCL 13430.438

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15170.206

   95% Approximate Gamma UCL 11373.201

   95% Adjusted Gamma UCL 11405.57

Potential UCL to Use Use 95% Approximate Gamma UCL 11373.201
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General Statistics

Number of Valid Observations 42 Number of Distinct Observations 40

Manganese

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 48.4 Minimum of Log Data 3.8794998

Maximum 235 Maximum of Log Data 5.4595855

Mean 120.37857 Mean of log Data 4.7118409

Median 109 SD of log Data 0.4050355

SD 48.178239
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Std. Error of Mean 7.4340637

Coefficient of Variation 0.4002227

Skewness 0.5717985

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8888454 Shapiro Wilk Test Statistic 0.9130957

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

169.07374

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 132.88919    95% H-UCL 135.63103

   95% Modified-t UCL (Johnson-1978) 132.99851    99% Chebyshev (MVUE) UCL 197.88202

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 154.40786

   95% Adjusted-CLT UCL (Chen-1995) 133.30737  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.0583256 Data appear Gamma Distributed at 5% Significance Level

Theta Star 19.869941

MLE of Mean 120.37857

MLE of Standard Deviation 48.907209

nu star 508 89935nu star 508.89935

Approximate Chi Square Value (.05) 457.58504 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 132.60652

Adjusted Chi Square Value 455.85998    95% Jackknife UCL 132.88919

   95% Standard Bootstrap UCL 132.26107

Anderson-Darling Test Statistic 0.476092    95% Bootstrap-t UCL 132.67128

Anderson-Darling 5% Critical Value 0.7509752    95% Hall's Bootstrap UCL 134.20251

Kolmogorov-Smirnov Test Statistic 0.095529    95% Percentile Bootstrap UCL 132.61905

Kolmogorov-Smirnov 5% Critical Value 0.1366565    95% BCA Bootstrap UCL 133.18333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 152.7829

97.5% Chebyshev(Mean, Sd) UCL 166.80428

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 194.34657

   95% Approximate Gamma UCL 133.87802

   95% Adjusted Gamma UCL 134.38464

Potential UCL to Use Use 95% Approximate Gamma UCL 133.87802
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42 31

26 11

3 26.19%

0.0023 -6.074846

0.22 -1.514128

0.0354742 -4.268575

0.0522752 1.4261682

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Mercury
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0.00195 -6.239926

0.025 -3.688879

30

12

71.43%

0.667386 0.9209452

0.929 0.929

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.929 0.929

0.0267254 -4.893615

0.0471532 1.6598537

0.0389698 0.0677262

N/A

-5.065143

1.8449457

0 0263974Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.0263974

0.0473023

0.0386806

0.0388058

0.0404938

0.0931155

0.6140896

0.0577671

38.073557nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

1.0620231

0.7960334

0.7960334 0.0268662

0.1650052 0.0464948

0.0072942

0.0391415

0.0388641

0.0390884

0.000001 0.0476792

0.22 0.0388023

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.0261836 0.039369

0.0047 0.0586611

0.0474206 0.0724187

0.2296493 0.099443

0.1140155

19.290545

10.329849 0.0586611

0.0488967

0.0500309

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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42 21

14 21

3 50.00%

0.038 -3.270169

0.26 -1.347074

0.114 -2.246829

0.0456968 0.4095661

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.072 -2.631089

0.19 -1.660731

41

1

97.62%

0.8809592 0.9294009

0.908 0.908

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.908 0.908

0.0875714 -2.54406

0.0437888 0.4688941

0.0989422 0.1005901

N/A

-2.456956

0.3805602

0 0923604Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.0923604

0.0399881

0.1027443

0.1029501

0.1042682

0.1026592

5.8644832

0.0194391

246.30829nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

0.557101

0.7443426

0.7443426 0.0929729

0.189777 0.0428626

0.0079971

0.1064311

0.106127

0.1071177

0.038 0.1066945

0.26 0.1073645

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.094368 0.1072637

0.092 0.1278315

0.0414772 0.1429149

5.5499877 0.1725433

0.0170033

466.19896

417.1355 0.1064311

0.1054676

0.1058853

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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Thorium

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 28

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 2.7 Minimum of Log Data 0.9932518

Maximum 10.6 Maximum of Log Data 2.360854

Mean 5.7761905 Mean of log Data 1.7134015

Median 5.55 SD of log Data 0.2933082

SD 1.6271791
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Std. Error of Mean 0.2510792

Coefficient of Variation 0.2817046

Skewness 0.4463476

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9379308 Shapiro Wilk Test Statistic 0.9344038

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

7.4489001

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.1987261    95% H-UCL 6.2807034

   95% Modified-t UCL (Johnson-1978) 6.2016082    99% Chebyshev (MVUE) UCL 8.4357328

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.9465179

   95% Adjusted-CLT UCL (Chen-1995) 6.2076563  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.676993 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.4946642

MLE of Mean 5.7761905

MLE of Standard Deviation 1.6903475

nu star 980 86739nu star 980.86739

Approximate Chi Square Value (.05) 909.16902 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 6.189179

Adjusted Chi Square Value 906.72393    95% Jackknife UCL 6.1987261

   95% Standard Bootstrap UCL 6.1850145

Anderson-Darling Test Statistic 0.3395316    95% Bootstrap-t UCL 6.2133567

Anderson-Darling 5% Critical Value 0.7479591    95% Hall's Bootstrap UCL 6.225629

Kolmogorov-Smirnov Test Statistic 0.1074997    95% Percentile Bootstrap UCL 6.1952381

Kolmogorov-Smirnov 5% Critical Value 0.1362517    95% BCA Bootstrap UCL 6.1880952

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.8706193

97.5% Chebyshev(Mean, Sd) UCL 7.3441795

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.2743969

   95% Approximate Gamma UCL 6.2317091

   95% Adjusted Gamma UCL 6.2485137

Potential UCL to Use Use 95% Approximate Gamma UCL 6.2317091
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Titanium

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 42

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 99.4 Minimum of Log Data 4.5991521

Maximum 1170 Maximum of Log Data 7.064759

Mean 464.86667 Mean of log Data 6.0575584

Median 416.5 SD of log Data 0.433509

SD 192.2023
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Std. Error of Mean 29.657458

Coefficient of Variation 0.4134568

Skewness 1.277574

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8946419 Shapiro Wilk Test Statistic 0.9196946

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

671.13513

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 514.77655    95% H-UCL 532.18059

   95% Modified-t UCL (Johnson-1978) 515.75097    99% Chebyshev (MVUE) UCL 791.47296

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 609.87288

   95% Adjusted-CLT UCL (Chen-1995) 519.89591  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.6807242 Data appear Gamma Distributed at 5% Significance Level

Theta Star 81.83229

MLE of Mean 464.86667

MLE of Standard Deviation 195.04129

nu star 477 18083nu star 477.18083

Approximate Chi Square Value (.05) 427.52896 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 513.64884

Adjusted Chi Square Value 425.8626    95% Jackknife UCL 514.77655

   95% Standard Bootstrap UCL 513.1164

Anderson-Darling Test Statistic 0.4656981    95% Bootstrap-t UCL 524.98559

Anderson-Darling 5% Critical Value 0.7513013    95% Hall's Bootstrap UCL 527.56796

Kolmogorov-Smirnov Test Statistic 0.1097716    95% Percentile Bootstrap UCL 512.7

Kolmogorov-Smirnov 5% Critical Value 0.1366968    95% BCA Bootstrap UCL 516.11905

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 594.14053

97.5% Chebyshev(Mean, Sd) UCL 650.07743

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 759.95465

   95% Approximate Gamma UCL 518.85482

   95% Adjusted Gamma UCL 520.88505

Potential UCL to Use Use 95% Approximate Gamma UCL 518.85482
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42 10

9 32

3 76.19%

0.16 -1.832581

2.7 0.9932518

0.933 -0.687997

1.0702134 1.1474687

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.089 -2.419119

0.57 -0.562119

39

3

92.86%

0.6996773 0.8063333

0.842 0.842

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.842 0.842

0.3118929 -1.890374

0.614973 0.9674973

0.4715852 0.3424786

0.6160004 -3.279011

1.8847597 1.7351456

1 105423 0 239122895% MLE (t) UCL Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

1.105423 0.2391228

2.2097827 0.6369623

0.4045251

0.4072211

0.4496373

0.4129588

0.7246335

1.2875474

14.49267nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

1.1296286

0.7503596

0.7503596 0.3473572

0.2742856 0.5941429

0.0966969

0.5100863

0.5064095

0.4845788

0.000001 0.576643

2.7 0.5436946

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.2221436 0.5353887

0.000001 0.7688493

0.6427929 0.9512292

0.0990859 1.3094794

2.2419291

8.3232175

2.9235876 0.5100863

0.6324249

0.6578832

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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Uranium

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 34

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 0.98 Minimum of Log Data -0.020203

Maximum 105 Maximum of Log Data 4.6539604

Mean 11.128095 Mean of log Data 1.344441

Median 2.3 SD of log Data 1.2763091

SD 22.544044
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Std. Error of Mean 3.4786216

Coefficient of Variation 2.0258673

Skewness 3.2378288

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4914738 Shapiro Wilk Test Statistic 0.8000851

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

21.211032

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.982191    95% H-UCL 14.777349

   95% Modified-t UCL (Johnson-1978) 17.271849    99% Chebyshev (MVUE) UCL 28.824931

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.334906

   95% Adjusted-CLT UCL (Chen-1995) 18.70694  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.5569268 Data do not follow a Discernable Distribution (0.05)

Theta Star 19.981254

MLE of Mean 11.128095

MLE of Standard Deviation 14.911516

nu star 46 781848nu star 46.781848

Approximate Chi Square Value (.05) 32.086751 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 16.849919

Adjusted Chi Square Value 31.652738    95% Jackknife UCL 16.982191

   95% Standard Bootstrap UCL 16.797521

Anderson-Darling Test Statistic 4.7524808    95% Bootstrap-t UCL 21.594204

Anderson-Darling 5% Critical Value 0.8053364    95% Hall's Bootstrap UCL 23.563178

Kolmogorov-Smirnov Test Statistic 0.3062895    95% Percentile Bootstrap UCL 17.388095

Kolmogorov-Smirnov 5% Critical Value 0.1434386    95% BCA Bootstrap UCL 19.311429

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 26.291055

97.5% Chebyshev(Mean, Sd) UCL 32.85208

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 45.739943

   95% Approximate Gamma UCL 16.224542

   95% Adjusted Gamma UCL 16.447009

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 26.291055
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Vanadium

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 39

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 4.8 Minimum of Log Data 1.5686159

Maximum 25.9 Maximum of Log Data 3.254243

Mean 15.780952 Mean of log Data 2.6994507

Median 15.15 SD of log Data 0.3622686

SD 5.254649

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A5.xls: SO_Future  A5

Page 21 of 23

Std. Error of Mean 0.8108099

Coefficient of Variation 0.3329741

Skewness 0.2808207

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9206323 Shapiro Wilk Test Statistic 0.9157143

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

21.532607

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.145447    95% H-UCL 17.592549

   95% Modified-t UCL (Johnson-1978) 17.151302    99% Chebyshev (MVUE) UCL 24.901556

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.817524

   95% Adjusted-CLT UCL (Chen-1995) 17.152157  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.9899409 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.9751025

MLE of Mean 15.780952

MLE of Standard Deviation 5.5829203

nu star 671 15503nu star 671.15503

Approximate Chi Square Value (.05) 612.04989 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 17.114616

Adjusted Chi Square Value 610.04966    95% Jackknife UCL 17.145447

   95% Standard Bootstrap UCL 17.053897

Anderson-Darling Test Statistic 0.2666841    95% Bootstrap-t UCL 17.181686

Anderson-Darling 5% Critical Value 0.7493069    95% Hall's Bootstrap UCL 17.196924

Kolmogorov-Smirnov Test Statistic 0.0744409    95% Percentile Bootstrap UCL 17.028571

Kolmogorov-Smirnov 5% Critical Value 0.1364501    95% BCA Bootstrap UCL 17.102381

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.315191

97.5% Chebyshev(Mean, Sd) UCL 20.844459

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.848409

   95% Approximate Gamma UCL 17.304906

   95% Adjusted Gamma UCL 17.361645

Potential UCL to Use Use 95% Approximate Gamma UCL 17.304906
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Zirconium

General Statistics

Number of Valid Observations 42 Number of Distinct Observations 22

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.3364722

Maximum 7.2 Maximum of Log Data 1.974081

Mean 2.6690476 Mean of log Data 0.9033586

Median 2.2 SD of log Data 0.3812249

SD 1.2090085
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Std. Error of Mean 0.1865541

Coefficient of Variation 0.4529737

Skewness 1.8465119

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7883487 Shapiro Wilk Test Statistic 0.8946993

Shapiro Wilk Critical Value 0.942 Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

3.6501341

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.9829954    95% H-UCL 2.9577805

   95% Modified-t UCL (Johnson-1978) 2.9918543    99% Chebyshev (MVUE) UCL 4.2440683

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.3477708

   95% Adjusted-CLT UCL (Chen-1995) 3.0326971  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.0912514 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.4381772

MLE of Mean 2.6690476

MLE of Standard Deviation 1.0814416

nu star 511 66511nu star 511.66511

Approximate Chi Square Value (.05) 460.20833 Nonparametric Statistics

Adjusted Level of Significance 0.0442857    95% CLT UCL 2.9759017

Adjusted Chi Square Value 458.47824    95% Jackknife UCL 2.9829954

   95% Standard Bootstrap UCL 2.965728

Anderson-Darling Test Statistic 1.3650095    95% Bootstrap-t UCL 3.0526105

Anderson-Darling 5% Critical Value 0.7509467    95% Hall's Bootstrap UCL 3.0517075

Kolmogorov-Smirnov Test Statistic 0.1648468    95% Percentile Bootstrap UCL 3

Kolmogorov-Smirnov 5% Critical Value 0.136653    95% BCA Bootstrap UCL 3.047619

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.4822179

97.5% Chebyshev(Mean, Sd) UCL 3.8340773

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.5252371

2.9829954

   95% Approximate Gamma UCL 2.967479

   95% Adjusted Gamma UCL 2.9786769

or 95% Modified-t UCL 2.9918543

Potential UCL to Use Use 95% Student's-t UCL
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18 10

10 8

20 44.44%

5.19 1.6467337

142 4.9558271

25.96 2.6449472

41.755963 0.9950924

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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17.4 2.8564702

19.6 2.9755296

16

2

88.89%

0.5319136 0.8568176

0.842 0.842

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.842 0.842

18.552778 2.4598813

31.555406 0.7551862

31.491417 23.742169

N/A

2.5097721

0.7405486

19 039812Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

19.039812

31.407705

31.91789

33.088146

41.285994

24.404275

0.731382

35.494445

14.627641nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

1.1176524

0.7500241

0.7500241 18.938889

0.2741996 30.663553

7.6737488

32.288194

31.561082

31.997982

5.19 73.771116

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

142 33.595926

20.580817 32.147619

13.856838 52.387984

31.005782 66.861435

1.2347294 95.291725

16.668282

44.450257

30.158656 32.288194

30.333666 32.147619

31.513098

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

31.513098

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL
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Future A6 – AOI 7 & 11 Industrial Area East 
Subsurface Soil 

 



54 4

4 50

22 92.59%

0.00058 -7.452

0.0052 -5.259

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Trichloroethene

General Statistics

Number of Valid Data
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0.00228 -6.468

0.00215 1.04

0.000633 -7.365

0.00249 -5.995

52

2

96.30%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.875 0.909

0.748 0.748

0 0006535 7 493

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Warning:  There are only 4 Distinct Detected Values in this data

0.0006535 -7.493

0.0007017 0.425

0.0008134 0.0006783

N/A

-7.422

0.462

0.0007039

0.0007016

0.0008637

SD in Original Scale

   95% t UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean

SD SD

0.0008798

0.00102

0.0007492

0.528

0.00432

4.222

0.354

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

   95% Percentile Bootstrap UCL

0.663

0.663 0.0007415

0.4 0.0006715

0.0001118

0.0009287

0.0009254

0.0008977

0.000001 0.0009585

0.0052     N/A    

0.0006859 0.00274Mean   95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

0.0006859 0.00274

0.0004828 0.00123

0.0008362 0.00144

0.504 0.00185

0.00136

54.43

38.48 0.0009287

0.0009703 0.00274

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean   95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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54 5

5 49

22 90.74%

0.0342 -3.37553

1.3 0.2623643

0.57432 -1.356713

0.5748881 1.6806449

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
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0.0341 -3.378458

0.355 -1.035637

51

3

94.44%

0.8804062 0.8645304

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Minimum Non-Detect Minimum Non-Detect

0.8804062 0.8645304

0.762 0.762

0.0756907 -3.67139

0.2273799 0.9793836

0.1274921 0.0559935

1.0222491 -5.683797

0 3592226 1 7151829

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.3592226 1.7151829

1.1040866 0.0561478

1.3646245 0.2299281

0.1085297

0.1117729

0.1466512

0.0319485

0.432027

1.3293614

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

SD SD in Log Scale

4.32027

0.3996804

0.698416

0.698416 0.0842271

0.3667347 0.2213387

0.0336757

0.1406042

0.1396188

0.1260623

0.000001 0.1814104Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

1.3 1.0496296

0.0531787 0.4959259

0.000001 0.2310163

0.2306059 0.294532

0.0927508 0.4192965

0.57335

10.017089

3.952445 0.1406042

0.1347762 0.4959259

0.1384322

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

0.1384322   95% Adjusted Gamma UCL
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54 13

13 41

22 75.93%

0.0431 -3.144232

1.7 0.5306283

0.3425 -1.88553

0.5454755 1.1750199

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(a)pyrene
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0.0341 -3.378458

0.355 -1.035637

51

3

94.44%

0.5813278 0.7994203

0.866 0.866

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.866 0.866

0.1023074 -3.404026

0.2947999 1.1153596

0.1694682 0.0903817

N/A

-4.876355

1.8702204

0 0851324

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

0.0851324

0.2979433

0.1530094

0.1548178

0.1909938

0.1069806

0.6182953

0.5539424

16.075677

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean in Original Scale

1.7677687

0.7713221

0.7713221 0.1155515

0.246073 0.2871967

0.0406852

0.1836633

0.1824727

0.1727456

0.000001 0.434795

1.7 0.2153585Maximum    95% KM (BCA) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

0.0824545 0.1935957

0.000001 0.2928942

0.2986881 0.3696305

0.1035354 0.5203641

0.7963891

11.181823

4.6931908 0.2153585

0.1964529

0.2014041   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
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54 14

14 40

22 74.07%

0.0221 -3.812178

3.33 1.2029723

0.4865286 -2.25221

0.9933672 1.6431117

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(b)fluoranthene

General Statistics
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0.0341 -3.378458

0.355 -1.035637

51

3

94.44%

0.5406869 0.8239828

0.874 0.874

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.874 0.874

0.145637 -3.460711

0.5332726 1.1702301

0.2671263 0.0938111

2.3440851 -3.503722

1.0885101 1.1532027

2 5920677 0 1415615

Mean Mean in Log Scale

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

2.5920677 0.1415615

3.3805575 0.5334059

0.2630812

0.2808266

0.3225577

0.0872331

0.3818446

1.2741535

10.691648

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

1.7864416

0.8077318

0.8077318 0.1464741

0.2439321 0.5273259

0.0744875

0.2711748

0.2689951

0.2677853

0.000001 0.7525298

3.33 0.287017Maximum    95% KM (BCA) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

0.1262582 0.2766502

0.000001 0.4711575

0.53696 0.6116482

0.1022334 0.8876151

1.235

11.041203

4.6025099 0.4711575

0.3028874

0.3105855   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
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54 7

7 47

22 87.04%

0.0135 -4.305066

0.819 -0.199671

0.1407286 -3.20068

0.299437 1.4008991

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(k)fluoranthene

General Statistics
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0.0341 -3.378458

0.355 -1.035637

53

1

98.15%

0.4940266 0.7487152Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.4940266 0.7487152

0.803 0.803

0.0401185 -3.810239

0.1122211 0.6831545

0.0656845 0.0337888

N/A

-3.727342

0 5975895

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

0.5975895

0.0386306

0.1085498

0.0633602

0.0683874

0.084524

0.03375

0.3870506

0.3635922

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

5.4187082

1.3260646

0.7508826

0.7508826 0.0372077

0.3270445 0.1076728

0.016066

0.0641039

0.0636338

0.0625482

0.000001 0.1844074

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

0.819 0.0688278

0.0440823 0.0662935

0.0096481 0.1072376

0.1142662 0.1375395

0.2478404 0.1970619

0.1778657

26.766764

15.971071 0.0688278

0.0738799

0.0749565   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.0749565   95% Adjusted Gamma UCL
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53 4

4 49

23 92.45%

0.018 -4.017384

0.26 -1.347074

0.08615 -3.092387

0.1167016 1.2454178

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Carbazole

General Statistics
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0.0344 -3.369699

3.55 1.2669476

53

0

100.00%

0.7162227 0.8491845Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.7162227 0.8491845

0.748 0.748

0.2236415 -1.890708

0.3139693 0.9024809

0.2958658 0.29928

N/A

3 579743

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

-3.579743

0.5129001

0.0334183

0.0340891

0.04126

0.0422635

0.0466985

0.0363725

0.3944281

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

0.2184175

3.1554247

0.5373714

0.667923

0.667923 0.05235

0.4033538 0.0790558

0.0322755

0.1064015

0.1054386

0.1053452

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star

0.000001 0.4261592

0.26 0.1891667

0.0350317 0.13955

0.0267057 0.1930359

0.042507 0.2539107

0.3205877 0.3734877

0.1092733

33.982299

21.65024 0.1064015

0.0549859   95% Gamma Approximate UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

0.0549859

    N/A

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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54 8

8 46

22 85.19%

0.0432 -3.141915

1.1 0.0953102

0.3272375 -1.890418

0.4270373 1.3162117

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0341 -3.378458

0.355 -1.035637

52

2

96.30%

0.7080778 0.8556294

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.7080778 0.8556294

0.818 0.818

0.0699778 -3.603425

0.1916227 0.9680596

0.113633 0.0589642

N/A

-6.611959

2 2368302

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

2.2368302

0.0492552

0.1943672

0.0935356

0.0950301

0.118855

0.0562957

0.5653208

0.5788528

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

9.0451327

0.7164224

0.7443141

0.7443141 0.0855379

0.3038397 0.1839535

0.0267769

0.1303656

0.1295821

0.127238

0.000001 0.2970348Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

1.1 0.1515423

0.0484805 0.1419007

0.000001 0.2022559

0.194562 0.2527598

0.0983463 0.3519651

0.4929569

10.621399

4.333775 0.1303656

0.118818

0.1219169

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

0.1219169   95% Adjusted Gamma UCL
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27 16

16 11

52 40.74%

0.0012 -6.725434

44.1 3.7864598

3.0549063 -2.616036

10.963736 2.6893689

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0035 -5.654992

0.0042 -5.472671

13

14

48.15%

0.306895 0.954926

0.887 0.887

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.887 0.887

1.8110759 -4.110443

8.4667038 2.7472036

4.5902404 12.452034

N/A

-4.514952

3.1703064

1 810748Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

1.810748

8.4667766

4.5899364

5.0464044

6.7306166

71.361908

0.2021615

15.111214

6.469169nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

2.0071638

0.8792695

0.8792695 1.8112111

0.2377056 8.3084042

1.6513917

4.6278546

4.5275088

4.5903659

0.000001 45.9715

44.1 5.0590222

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

1.8103152 5.0411519

0.0065 9.0094608

8.4668726 12.124149

0.1171123 18.242351

15.457944

6.3240638

1.8076492 18.242351

6.3333909

6.9047295

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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28 7

7 21

51 75.00%

0.0053 -5.240048

6.36 1.8500284

0.9296857 -3.184401

2.3946135 2.3699443

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.00349 -5.657854

0.35 -1.049822

27

1

96.43%

0.4600337 0.7762153

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.4600337 0.7762153

0.803 0.803

0.2452588 -5.025377

1.1989706 1.988137

0.6311969 0.2081921

N/A

-8.326481

3 5270098

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

3.5270098

0.232502

1.200951

0.6190776

0.6853202

1.1363594

9.2780316

0.2273339

4.0895159

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

3.182675

1.3891696

0.8095817

0.8095817 0.2369669

0.3397706 1.1784413

0.24055

0.6466929

0.6326364

0.6202666

0.000001 29.984925Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

6.36 0.9185036

0.2324222 0.691114

0.000001 1.2855

1.200967 1.7392011

0.1000282 2.630409

2.3235675

5.6015768

1.4397609 2.630409

0.9042687

0.9903578

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

0.9903578   95% Adjusted Gamma UCL
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Aluminum

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 62

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 3140 Minimum of Log Data 8.0519781

Maximum 16000 Maximum of Log Data 9.680344

Mean 8522.8358 Mean of log Data 9.0111411

Median 8640 SD of log Data 0.2932737

SD 2307.0983
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Std. Error of Mean 281.85691

Coefficient of Variation 0.2706961

Skewness 0.3279583

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.064766 Lilliefors Test Statistic 0.1158297

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

10496.681

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8993.0494    95% H-UCL 9112.7617

   95% Modified-t UCL (Johnson-1978) 8994.9315    99% Chebyshev (MVUE) UCL 11652.619

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9908.2094

   95% Adjusted-CLT UCL (Chen-1995) 8998.5159  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.300448 Data appear Normal at 5% Significance Level

Theta Star 692.88823

MLE of Mean 8522.8358

MLE of Standard Deviation 2430.0972

nu star 1648 2601nu star 1648.2601

Approximate Chi Square Value (.05) 1554.9709 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 8986.4492

Adjusted Chi Square Value 1552.9963    95% Jackknife UCL 8993.0494

   95% Standard Bootstrap UCL 8990.6856

Anderson-Darling Test Statistic 0.73051    95% Bootstrap-t UCL 9025.7216

Anderson-Darling 5% Critical Value 0.7503338    95% Hall's Bootstrap UCL 9024.8995

Kolmogorov-Smirnov Test Statistic 0.0955487    95% Percentile Bootstrap UCL 8986.5672

Kolmogorov-Smirnov 5% Critical Value 0.1087888    95% BCA Bootstrap UCL 8969.1045

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9751.4216

97.5% Chebyshev(Mean, Sd) UCL 10283.032

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11327.277

   95% Approximate Gamma UCL 9034.1563

   95% Adjusted Gamma UCL 9045.6431

Potential UCL to Use Use 95% Student's-t UCL 8993.0494
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Arsenic

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 39

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 13.3 Maximum of Log Data 2.587764

Mean 4.7686567 Mean of log Data 1.4853407

Median 4.2 SD of log Data 0.3998675

SD 1.9499968
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Std. Error of Mean 0.23823

Coefficient of Variation 0.4089195

Skewness 1.5140924

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.1353789 Lilliefors Test Statistic 0.0901975

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

6.2855829

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.1660888    95% H-UCL 5.2289753

   95% Modified-t UCL (Johnson-1978) 5.1734333    99% Chebyshev (MVUE) UCL 7.1800165

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.8302397

   95% Adjusted-CLT UCL (Chen-1995) 5.2075963  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.3900131 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.7462671

MLE of Mean 4.7686567

MLE of Standard Deviation 1.8864495

nu star 856 26176nu star 856.26176

Approximate Chi Square Value (.05) 789.34921 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 5.1605102

Adjusted Chi Square Value 787.94807    95% Jackknife UCL 5.1660888

   95% Standard Bootstrap UCL 5.1667296

Anderson-Darling Test Statistic 0.4845004    95% Bootstrap-t UCL 5.2166455

Anderson-Darling 5% Critical Value 0.7528923    95% Hall's Bootstrap UCL 5.2392392

Kolmogorov-Smirnov Test Statistic 0.0836371    95% Percentile Bootstrap UCL 5.1671642

Kolmogorov-Smirnov 5% Critical Value 0.1090735    95% BCA Bootstrap UCL 5.2268657

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.8070773

97.5% Chebyshev(Mean, Sd) UCL 6.2564028

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.1390156

   95% Approximate Gamma UCL 5.1728922

   95% Adjusted Gamma UCL 5.1820907

Potential UCL to Use Use 95% Approximate Gamma UCL 5.1728922
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Beryllium

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 32

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 0.11 Minimum of Log Data -2.207275

Maximum 1.2 Maximum of Log Data 0.1823216

Mean 0.3368657 Mean of log Data -1.168867

Median 0.31 SD of log Data 0.3894101

SD 0.159784
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Std. Error of Mean 0.0195207

Coefficient of Variation 0.4743257

Skewness 2.915532

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.1906369 Lilliefors Test Statistic 0.1006417

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.4374952

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.3694315    95% H-UCL 0.3654167

   95% Modified-t UCL (Johnson-1978) 0.3705904    99% Chebyshev (MVUE) UCL 0.4984272

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.4064756

   95% Adjusted-CLT UCL (Chen-1995) 0.3764039  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.0760809 Data appear Lognormal at 5% Significance Level

Theta Star 0.0554413

MLE of Mean 0.3368657

MLE of Standard Deviation 0.1366611

nu star 814 19484nu star 814.19484

Approximate Chi Square Value (.05) 748.97588 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 0.3689744

Adjusted Chi Square Value 747.61155    95% Jackknife UCL 0.3694315

   95% Standard Bootstrap UCL 0.3686542

Anderson-Darling Test Statistic 0.9809242    95% Bootstrap-t UCL 0.3819815

Anderson-Darling 5% Critical Value 0.7530964    95% Hall's Bootstrap UCL 0.3936347

Kolmogorov-Smirnov Test Statistic 0.1261214    95% Percentile Bootstrap UCL 0.3695522

Kolmogorov-Smirnov 5% Critical Value 0.1090948    95% BCA Bootstrap UCL 0.3762687

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.4219545

97.5% Chebyshev(Mean, Sd) UCL 0.4587726

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.5310944

   95% Approximate Gamma UCL 0.3661991

   95% Adjusted Gamma UCL 0.3668674

Potential UCL to Use Use 95% Student's-t UCL 0.3694315

or 95% Modified-t UCL 0.3705904

or 95% H-UCL 0.3654167
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General Statistics

Number of Valid Observations 67 Number of Distinct Observations 47

Chromium

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 7.5 Minimum of Log Data 2.014903

Maximum 47 Maximum of Log Data 3.8501476

Mean 16.431343 Mean of log Data 2.7532206

Median 16.1 SD of log Data 0.2997084

SD 5.5828799
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Std. Error of Mean 0.6820573

Coefficient of Variation 0.3397701

Skewness 2.7366961

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.1721815 Lilliefors Test Statistic 0.1288271

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

20.226363

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.569199    95% H-UCL 17.512539

   95% Modified-t UCL (Johnson-1978) 17.607206    99% Chebyshev (MVUE) UCL 22.494886

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.071491

   95% Adjusted-CLT UCL (Chen-1995) 17.796891  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.556293 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.5565448

MLE of Mean 16.431343

MLE of Standard Deviation 5.057284

nu star 1414 5433nu star 1414.5433

Approximate Chi Square Value (.05) 1328.2066 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 17.553228

Adjusted Chi Square Value 1326.3832    95% Jackknife UCL 17.569199

   95% Standard Bootstrap UCL 17.539639

Anderson-Darling Test Statistic 1.7062324    95% Bootstrap-t UCL 17.903504

Anderson-Darling 5% Critical Value 0.7506499    95% Hall's Bootstrap UCL 18.6565

Kolmogorov-Smirnov Test Statistic 0.1356088    95% Percentile Bootstrap UCL 17.61194

Kolmogorov-Smirnov 5% Critical Value 0.1088335    95% BCA Bootstrap UCL 17.80597

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.404362

97.5% Chebyshev(Mean, Sd) UCL 20.69079

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.217728

   95% Approximate Gamma UCL 17.499421

   95% Adjusted Gamma UCL 17.523478

Potential UCL to Use Use 95% Student's-t UCL 17.569199

or 95% Modified-t UCL 17.607206
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Cobalt

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 31

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 1.7 Minimum of Log Data 0.5306283

Maximum 10.1 Maximum of Log Data 2.3125354

Mean 3.4731343 Mean of log Data 1.2010276

Median 3.2 SD of log Data 0.287068

SD 1.1875085

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A6.xls: SO_Future A6

Page 14 of 27

Std. Error of Mean 0.1450773

Coefficient of Variation 0.3419126

Skewness 2.8693029

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.1676802 Lilliefors Test Statistic 0.0964781

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

4.2327647

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.7151624    95% H-UCL 3.6842881

   95% Modified-t UCL (Johnson-1978) 3.7236383    99% Chebyshev (MVUE) UCL 4.6905463

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.9997147

   95% Adjusted-CLT UCL (Chen-1995) 3.7661051  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.014227 Data appear Lognormal at 5% Significance Level

Theta Star 0.3153317

MLE of Mean 3.4731343

MLE of Standard Deviation 1.0465129

nu star 1475 9064nu star 1475.9064

Approximate Chi Square Value (.05) 1387.6919 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 3.7117652

Adjusted Chi Square Value 1385.8276    95% Jackknife UCL 3.7151624

   95% Standard Bootstrap UCL 3.7153816

Anderson-Darling Test Statistic 0.856121    95% Bootstrap-t UCL 3.7755701

Anderson-Darling 5% Critical Value 0.7505669    95% Hall's Bootstrap UCL 3.9475054

Kolmogorov-Smirnov Test Statistic 0.1179068    95% Percentile Bootstrap UCL 3.7149254

Kolmogorov-Smirnov 5% Critical Value 0.1088218    95% BCA Bootstrap UCL 3.7716418

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.1055114

97.5% Chebyshev(Mean, Sd) UCL 4.3791415

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.9166348

   95% Approximate Gamma UCL 3.6939187

   95% Adjusted Gamma UCL 3.6988879

Potential UCL to Use Use 95% Student's-t UCL 3.7151624

or 95% Modified-t UCL 3.7236383

or 95% H-UCL 3.6842881
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66 30

28 36

10 54.55%

7.3 1.9878743

88.4 4.481872

25.103333 2.8839068

23.822888 0.77954SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Data Number of Detected Data
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4.9 1.5892352

91.6 4.5174313

66

0

100.00%

0.7087644 0.8153164

0.927 0.9275% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.927 0.927

15.630303 2.2778565

19.141805 0.8983338

19.561932 18.634865

N/A

2.0650134

0.9547077

13 729616

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

13.729616

19.076992

17.647932

18.059987

18.433092

16.190941

1.4812347

16.947573

88.874083

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

2.9648086

0.7619253

0.7619253 15.950126

0.1626932 18.119819

2.2964813

19.782117

19.727501

19.441254

0.000001 21.107337

88.4 20.717758

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

11.410607 20.185263

0.000001 25.960256

20.29413 30.291647

0.1002602 38.799826

113.80992

13.234348

6.0506235 19.782117

24.958078 20.185263

25.414475

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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General Statistics

Number of Valid Observations 67 Number of Distinct Observations 59

Iron

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 5150 Minimum of Log Data 8.546752

Maximum 21400 Maximum of Log Data 9.9711462

Mean 12253.284 Mean of log Data 9.3720306

Median 11500 SD of log Data 0.2954827

SD 3505.2629

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A6.xls: SO_Future A6

Page 16 of 27

Std. Error of Mean 428.23602

Coefficient of Variation 0.2860672

Skewness 0.4706316

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0963116 Lilliefors Test Statistic 0.0659787

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

15090.066

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12967.697    95% H-UCL 13088.44

   95% Modified-t UCL (Johnson-1978) 12971.801    99% Chebyshev (MVUE) UCL 16762.397

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14238.706

   95% Adjusted-CLT UCL (Chen-1995) 12983.978  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.670464 Data appear Normal at 5% Significance Level

Theta Star 1049.9397

MLE of Mean 12253.284

MLE of Standard Deviation 3586.8105

nu star 1563 8421nu star 1563.8421

Approximate Chi Square Value (.05) 1473.0035 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 12957.669

Adjusted Chi Square Value 1471.0822    95% Jackknife UCL 12967.697

   95% Standard Bootstrap UCL 12936.979

Anderson-Darling Test Statistic 0.2895229    95% Bootstrap-t UCL 13050.172

Anderson-Darling 5% Critical Value 0.750448    95% Hall's Bootstrap UCL 12963.69

Kolmogorov-Smirnov Test Statistic 0.0619926    95% Percentile Bootstrap UCL 12931.642

Kolmogorov-Smirnov 5% Critical Value 0.1088049    95% BCA Bootstrap UCL 12971.493

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14119.921

97.5% Chebyshev(Mean, Sd) UCL 14927.617

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16514.178

   95% Approximate Gamma UCL 13008.931

   95% Adjusted Gamma UCL 13025.921

Potential UCL to Use Use 95% Student's-t UCL 12967.697
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Lead

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 45

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 50.7 Maximum of Log Data 3.9259259

Mean 7.6298507 Mean of log Data 1.7811754

Median 5.3 SD of log Data 0.6380974

SD 7.6722841
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Std. Error of Mean 0.9373187

Coefficient of Variation 1.0055615

Skewness 3.7721444

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.2841622 Lilliefors Test Statistic 0.156366

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

11.076814

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.1935518    95% H-UCL 8.4921161

   95% Modified-t UCL (Johnson-1978) 9.2655442    99% Chebyshev (MVUE) UCL 13.346521

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.9213392

   95% Adjusted-CLT UCL (Chen-1995) 9.6331526  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.0585956 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.7063379

MLE of Mean 7.6298507

MLE of Standard Deviation 5.3177819

nu star 275 85181nu star 275.85181

Approximate Chi Square Value (.05) 238.38686 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 9.1716028

Adjusted Chi Square Value 237.62568    95% Jackknife UCL 9.1935518

   95% Standard Bootstrap UCL 9.1655193

Anderson-Darling Test Statistic 3.6468597    95% Bootstrap-t UCL 10.239815

Anderson-Darling 5% Critical Value 0.762427    95% Hall's Bootstrap UCL 15.150883

Kolmogorov-Smirnov Test Statistic 0.2118011    95% Percentile Bootstrap UCL 9.2791045

Kolmogorov-Smirnov 5% Critical Value 0.1101911    95% BCA Bootstrap UCL 9.5626866

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.715528

97.5% Chebyshev(Mean, Sd) UCL 13.483404

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.956054

   95% Approximate Gamma UCL 8.8289605

   95% Adjusted Gamma UCL 8.8572418

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 11.715528
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Manganese

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 55

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 64.3 Minimum of Log Data 4.1635596

Maximum 354 Maximum of Log Data 5.8692969

Mean 126.50299 Mean of log Data 4.7845001

Median 115 SD of log Data 0.3217502

SD 48.371795
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Std. Error of Mean 5.9095554

Coefficient of Variation 0.3823767

Skewness 2.2554576

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.189148 Lilliefors Test Statistic 0.1183717

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

157.49368

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 136.36172    95% H-UCL 135.12808

   95% Modified-t UCL (Johnson-1978) 136.63312    99% Chebyshev (MVUE) UCL 176.23956

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 147.95043

   95% Adjusted-CLT UCL (Chen-1995) 137.96327  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.7307253 Data do not follow a Discernable Distribution (0.05)

Theta Star 14.489402

MLE of Mean 126.50299

MLE of Standard Deviation 42.812995

nu star 1169 9172nu star 1169.9172

Approximate Chi Square Value (.05) 1091.5057 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 136.22334

Adjusted Chi Square Value 1089.8546    95% Jackknife UCL 136.36172

   95% Standard Bootstrap UCL 136.32754

Anderson-Darling Test Statistic 1.8072109    95% Bootstrap-t UCL 139.25625

Anderson-Darling 5% Critical Value 0.7513705    95% Hall's Bootstrap UCL 140.16116

Kolmogorov-Smirnov Test Statistic 0.143412    95% Percentile Bootstrap UCL 136.52687

Kolmogorov-Smirnov 5% Critical Value 0.1089152    95% BCA Bootstrap UCL 138.32687

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 152.26214

97.5% Chebyshev(Mean, Sd) UCL 163.40815

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 185.30232

   95% Approximate Gamma UCL 135.59069

   95% Adjusted Gamma UCL 135.79611

Potential UCL to Use Use 95% Student's-t UCL 136.36172

or 95% Modified-t UCL 136.63312
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67 40

35 27

9 40.30%

0.002 -6.215

2.5 0.916

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mercury

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects
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0.0767 -4.505

0.393 1.245

0.00137 -6.593

0.017 -4.075

56

11

83.58%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.185 0.844

0.94 0.94

0.0465 -5.337

0.305 1.44

0 109 0 020495% DL/2 (t) UCL 95% H Stat (DL/2) UCL

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

0.109 0.0204

N/A

-5.519

1.584

0.0462

0.305

0.108

0.12

0.159   95% BCA Bootstrap UCL

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL   95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

0.0228

0.338

0.227

27.05

7.901

0.847

0.847 0.0467

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% H-UCL

0.151 0.302

0.0374

0.109

0.108

0.109

0.000001 1.366

2.5 0.123

0.0458 0.12

0.0034 0.21

0.305 0.28

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% K-S Critical Value SD

0.305 0.28

0.152 0.419

0.301

20.37

11.13 0.21

0.0839

0.085

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

SD 97.5% KM (Chebyshev) UCL
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67 27

21 40

9 59.70%

0.071 -2.645075

0.49 -0.71335

0.1944444 -1.745147

0.0964063 0.4703122SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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0.065 -2.733368

0.27 -1.309333

62

5

92.54%

0.9007899 0.989549

0.923 0.9235% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.923 0.923

0.1233582 -2.274237

0.0862974 0.5791767

0.1409466 0.1395226

0.001906 -2.243339

0.1853848 0.5599414

0 0396896 0 1257152

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.0396896 0.1257152

0.202709 0.0850612

0.1430516

0.1440358

0.1453687

0.1415522

4.3002044

0.0452175

232.21104

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

0.1879548

0.7477022

0.7477022 0.1317316

0.1686127 0.0818634

0.0107239

0.149622

0.1493709

0.1486322

0.000001 0.1525861

0.49 0.1548709

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

0.1077861 0.1530825

0.095574 0.1784761

0.1029339 0.1987025

0.2533702 0.2384334

0.4254094

33.951605

21.625711 0.149622

0.1692203

0.1709319

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Thorium

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 44

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 3.5 Minimum of Log Data 1.252763

Maximum 34.5 Maximum of Log Data 3.5409593

Mean 6.4940299 Mean of log Data 1.7922127

Median 5.7 SD of log Data 0.3458824

SD 3.8904654
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Std. Error of Mean 0.475296

Coefficient of Variation 0.5990834

Skewness 5.8706945

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.2345652 Lilliefors Test Statistic 0.1204098

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

8.0903094

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.2869521    95% H-UCL 6.8739894

   95% Modified-t UCL (Johnson-1978) 7.3437674    99% Chebyshev (MVUE) UCL 9.1128303

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.5697587

   95% Adjusted-CLT UCL (Chen-1995) 7.6400698  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.235871 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.041399

MLE of Mean 6.4940299

MLE of Standard Deviation 2.6005531

nu star 835 60672nu star 835.60672

Approximate Chi Square Value (.05) 769.5204 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 7.2758222

Adjusted Chi Square Value 768.13722    95% Jackknife UCL 7.2869521

   95% Standard Bootstrap UCL 7.2616117

Anderson-Darling Test Statistic 2.8101193    95% Bootstrap-t UCL 8.1224146

Anderson-Darling 5% Critical Value 0.7529925    95% Hall's Bootstrap UCL 10.640522

Kolmogorov-Smirnov Test Statistic 0.163273    95% Percentile Bootstrap UCL 7.3701493

Kolmogorov-Smirnov 5% Critical Value 0.109084    95% BCA Bootstrap UCL 7.8313433

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.5657971

97.5% Chebyshev(Mean, Sd) UCL 9.4622524

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.223165

   95% Approximate Gamma UCL 7.0517364

   95% Adjusted Gamma UCL 7.0644344

Potential UCL to Use Use 95% Student's-t UCL 7.2869521

or 95% Modified-t UCL 7.3437674
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Titanium

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 63

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 229 Minimum of Log Data 5.433722

Maximum 1080 Maximum of Log Data 6.9847163

Mean 599.8209 Mean of log Data 6.3411398

Median 561 SD of log Data 0.3404956

SD 199.67374
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Std. Error of Mean 24.39403

Coefficient of Variation 0.3328889

Skewness 0.5527833

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.10455 Lilliefors Test Statistic 0.0560131

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

760.74027

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 640.51673    95% H-UCL 647.76689

   95% Modified-t UCL (Johnson-1978) 640.7913    99% Chebyshev (MVUE) UCL 855.64942

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 712.4234

   95% Adjusted-CLT UCL (Chen-1995) 641.70578  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.7731009 Data appear Normal at 5% Significance Level

Theta Star 68.370455

MLE of Mean 599.8209

MLE of Standard Deviation 202.50933

nu star 1175 5955nu star 1175.5955

Approximate Chi Square Value (.05) 1096.9912 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 639.9455

Adjusted Chi Square Value 1095.3359    95% Jackknife UCL 640.51673

   95% Standard Bootstrap UCL 640.53807

Anderson-Darling Test Statistic 0.2648619    95% Bootstrap-t UCL 641.13601

Anderson-Darling 5% Critical Value 0.751343    95% Hall's Bootstrap UCL 642.09136

Kolmogorov-Smirnov Test Statistic 0.0660437    95% Percentile Bootstrap UCL 641.56716

Kolmogorov-Smirnov 5% Critical Value 0.1089124    95% BCA Bootstrap UCL 639.8806

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 706.15201

97.5% Chebyshev(Mean, Sd) UCL 752.16157

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 842.53843

   95% Approximate Gamma UCL 642.80075

   95% Adjusted Gamma UCL 643.77218

Potential UCL to Use Use 95% Student's-t UCL 640.51673
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67 14

12 53

9 79.10%

0.14 -1.966113

1.9 0.6418539

0.47 -1.186672

0.5329021 0.8828369SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Tungsten

General Statistics

Number of Valid Data Number of Detected Data
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0.052 -2.956512

0.7 -0.356675

64

3

95.52%

0.6779589 0.8086835

0.874 0.8745% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.874 0.874

0.1632463 -2.386911

0.2902564 0.9137471

0.2224039 0.1787263

1.4853443 -3.389608

0.4496913 1.3039291

1 5769966 0 1153636

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

1.5769966 0.1153636

1.9108414 0.2996023

0.176426

0.1823574

0.2060825

0.1115835

1.0688446

0.4397271

29.92765

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

1.4739101

0.7543788

0.7543788 0.2105193

0.2336912 0.2703002

0.0343118

0.2677606

0.2669571

0.2660972

0.000001 0.3504921

1.9 0.2768771

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

0.0982097 0.2716165

0.000001 0.3600808

0.3049634 0.4247961

0.0983869 0.5519169

0.9981992

13.183847

6.0165311 0.2677606

0.2152041 0.2716165

0.2190878

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Uranium

General Statistics

Number of Valid Observations 67 Number of Distinct Observations 50

Number of Missing Values 9

Raw Statistics Log-transformed Statistics

Minimum 0.9 Minimum of Log Data -0.105361

Maximum 3360 Maximum of Log Data 8.1196963

Mean 108.02388 Mean of log Data 2.2217986

Median 4.4 SD of log Data 2.009752

SD 429.26063
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Std. Error of Mean 52.442533

Coefficient of Variation 3.9737568

Skewness 6.9180366

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.401466 Lilliefors Test Statistic 0.1712366

Lilliefors Critical Value 0.1082421 Lilliefors Critical Value 0.1082421

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

212.57498

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 195.5122    95% H-UCL 145.42157

   95% Modified-t UCL (Johnson-1978) 202.89937    99% Chebyshev (MVUE) UCL 300.78902

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 167.66648

   95% Adjusted-CLT UCL (Chen-1995) 241.64393  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.2802177 Data do not follow a Discernable Distribution (0.05)

Theta Star 385.49987

MLE of Mean 108.02388

MLE of Standard Deviation 204.06664

nu star 37 54917nu star 37.54917

Approximate Chi Square Value (.05) 24.518968 Nonparametric Statistics

Adjusted Level of Significance 0.0464179    95% CLT UCL 194.28417

Adjusted Chi Square Value 24.287273    95% Jackknife UCL 195.5122

   95% Standard Bootstrap UCL 196.66221

Anderson-Darling Test Statistic 7.153175    95% Bootstrap-t UCL 448.53392

Anderson-Darling 5% Critical Value 0.8726056    95% Hall's Bootstrap UCL 501.11288

Kolmogorov-Smirnov Test Statistic 0.2455923    95% Percentile Bootstrap UCL 203.54925

Kolmogorov-Smirnov 5% Critical Value 0.1187069    95% BCA Bootstrap UCL 288.3209

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 336.61558

97.5% Chebyshev(Mean, Sd) UCL 435.52739

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 629.82049

   95% Approximate Gamma UCL 165.43139

   95% Adjusted Gamma UCL 167.00957

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 336.61558
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67 66

55 1

9 1.49%

6.6 1.8870696

36.4 3.5945688

20.478788 2.9672177

6.3837417 0.3374466

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Vanadium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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10.8 2.3795461

10.8 2.3795461

0.0605088 0.0876546

0.1090591 0.1090591

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic

5% Lilliefors Critical Value 5% Lilliefors Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

20.253731 2.948101

6.5975966 0.3696349

21.598398 22.151028

20.184378 2.9581847

6.6994338 0.3429458

21.549801 20.331525

21.566476 6.448851

21.645876

21 65391395% Percentile Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

DL/2 Substitution Method DL/2 Substitution Method

21.653913

21.614925

22.02108

9.3144337

2.1986079

1229.5053

0.2267097

0.75103

0.75103 20.309851K-S Test Statistic Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

  95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

0.1097084 6.4378075

0.7928293

21.632504

21.613939

21.632607

6.6 21.646399

36.4 21.60597

20.27785 21.610149

19.9 23.765714

6.5452193 25.261068

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

8.4692975 28.198403

2.3942777

1134.8859

1057.6749 21.632504

21.758146 21.610149

21.791627

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

k star 99% KM (Chebyshev) UCL
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67 56

22 11

9 16.42%

1.4 0.3364722

12.8 2.5494452

2.5321429 0.833499

1.6094163 0.386036

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.99 -0.01005

4.4 1.4816045

64

3

95.52%

0.2510417 0.153141

0.1183967 0.1183967

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic

5% Lilliefors Critical Value 5% Lilliefors Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.1183967 0.1183967

2.3029104 0.7007602

1.5727917 0.4999053

2.6234637 2.5615006

N/A

0.7559857

0.4138086

2 3632469Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 5% Lilliefors Critical Value

2.3632469

1.5291427

2.674904

2.7114726

2.8682572

2.5447452

5.1160661

0.4949394

572.9994nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

2.6927313

0.7532412

0.7532412 2.3933009

0.1192131 1.5012865

0.1857964

2.7032595

2.6989088

2.7028457

0.000001 2.9603958

12.8 2.7573315

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

2.315789 2.7001091

2.2 3.2031686

1.6082613 3.5535989

0.6467251 4.2419515

3.5807934

86.661164

66.201478 3.2031686

3.0314878

3.0495541

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A6.xls: SO_Future A6

Page 26 of 27



35 5

5 30

44 85.71%

6.4 1.856298

11.6 2.4510051

8.892 2.1560107

2.3428871 0.2729211

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A6.xls: SO_Future A6

Page 27 of 27

3.8 1.3350011

22.1 3.0955776

35

0

100.00%

0.8921739 0.8740072

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.8921739 0.8740072

0.762 0.762

8.2134286 1.9995238

2.7510497 0.5543568

8.9997291 10.403287

N/A

1.7492402

0 292087

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.292087

6.0040823

1.8933178

6.5452273

6.5477903

6.5815029

6.5658859

7.0624501

1.2590531

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

70.624501

0.4159945

0.6787409

0.6787409 7.646

0.3572751 1.9360176

0.6844856

8.8034133

8.7718786

8.7274808

0.000001 8.8377749Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

11.6 10.725

4.1703444 10.008

4.1086365 10.629603

3.4996019 11.920611

0.1702525 14.456545

24.495054

11.917676

5.1728398 8.8034133

9.6080323 10.008

10.015204

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

10.015204   95% Adjusted Gamma UCL
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Future A7 – AOI 5 Industrial Area West 
Subsurface Soil 

 
 



29 4

4 25

2 86.21%

0.0297 -3.516608

0.237 -1.439695

0.132725 -2.286416

0.0932327 0.9295974

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values
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0.0343 -3.37261

0.166 -1.795767

27

2

93.10%

0.9636564 0.9323169

0.748 0.748

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.748 0.748

0.0390586 -3.637796

0.0513211 0.747914

0.0552706 0.0473431

N/A

-3.412614

0.6016533

0 0428208

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.0428208

0.0481383

0.0580273

0.059949

0.0661682

0.0497706

0.6726466

0.1973176

5.3811731

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean in Original Scale

0.2692487

0.6605227

0.6605227 0.0440607

0.3978679 0.0465316

0.009997

0.0610669

0.0605043

0.0791539

0.000001 0.0557027

0.237 0.237Maximum    95% KM (BCA) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

0.0395857 0.1878621

0.0196771 0.0876365

0.052508 0.1064918

0.2940722 0.1435294

0.1346122

17.056189

8.7123843 0.0610669

0.0774968 0.1878621

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
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29 5

5 24

2 82.76%

0.0185 -3.989985

0.435 -0.832409

0.2371 -1.859792

0.1726479 1.2707174SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data
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0.0343 -3.37261

0.072 -2.631089

25

4

86.21%

0.9234822 0.8265347

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.9234822 0.8265347

0.762 0.762

0.0568672 -3.605825

0.1062474 0.9597254

0.09043 0.0667466

N/A

-3.634893

1 0451866SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

1.0451866

0.0576056

0.1062187

0.0911592

0.0920969

0.1047139

0.0750011

0.6657392

0.3561455Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

6.6573923

0.4004314

0.688063

0.688063 0.0561897

0.362596 0.1045457

0.0217051

0.0931129

0.0918914

0.1444781

0.000001 0.0892348

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0.435 0.39

0.0562887 0.2105172

0.000001 0.1508001

0.1107075 0.1917381

0.1312808 0.2721528

0.4287656

7.6142891

2.5137404 0.0931129

0.1705023 0.2105172

0.1830152

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.1830152   95% Adjusted Gamma UCL
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29 6

6 23

2 79.31%

0.0205 -3.88733

0.498 -0.697155

0.27675 -1.633163

0.1741005 1.1636274SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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0.0343 -3.37261

0.072 -2.631089

24

5

82.76%

0.9540014 0.7784819

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.9540014 0.7784819

0.788 0.788

0.0726121 -3.485294

0.1292017 1.0959901

0.1134259 0.0955007

N/A

-3.352443

1 0910555SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

1.0910555

0.0766315

0.1277558

0.1169886

0.1164586

0.1290901

0.1080793

0.9014582

0.3070026Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

10.817499

0.4851294

0.7072122

0.7072122 0.0735172

0.3371886 0.1264945

0.0257314

0.1172897

0.1158416

0.1761173

0.000001 0.1100634

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0.498 0.2863448

0.072249 0.2693448

0.000001 0.1856778

0.1335425 0.2342098

0.1291392 0.3295414

0.5594656

7.4900749

2.4433983 0.1172897

0.2214744 0.2693448

0.2379207

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.2379207   95% Adjusted Gamma UCL
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29 4

4 25

2 86.21%

0.0223 -3.803169

0.215 -1.537117

0.123325 -2.370431

0.0808745 0.9978439SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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0.00347 -5.663601

0.072 -2.631089

26

3

89.66%

0.9960554 0.873662

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.9960554 0.873662

0.748 0.748

0.0330581 -3.831325

0.0456378 0.8296468

0.0474747 0.0436306

N/A

-4.39268

1 0025332SD i L S l

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

1.0025332

0.0257034

0.0479751

0.0408584

0.0413128

0.0474895

0.0326422

0.6546723

0.1883767Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

5.2373787

0.3307387

0.6607246

0.6607246 0.0362345

0.3980526 0.0434763

0.0093223

0.0520929

0.0515683

0.0884562

0.000001 0.046778

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0 00000 0 0 6 8

0.215 0.215

0.0175009 0.1544828

0.000001 0.0768694

0.050631 0.0944521

0.1152655 0.1289901

0.1518312

6.6854014

1.9995843 0.0520929

0.0585125 0.1544828

N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

u 95% (bootst ap t) UC

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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29 3

3 26

2 89.66%

0.123 -2.095571

0.186 -1.682009

0.1586667 -1.85578

0.0323161 0.2145398SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data
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0.00693 -4.971895

0.072 -2.631089

26

3

89.66%

0.9501094 0.928962

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.9501094 0.928962

0.767 0.767

0.0331453 -3.810834

0.0445787 0.7689142

0.0472274 0.0409415

N/A

-3.069644

0 4736785SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.4736785

0.053486

0.0383783

0.0656094

0.0646058

0.0707584

0.0617242

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.1266897

    N/A    0.0137843

0.003135

0.1320226

0.1318462

0.1547175

    N/A    0.1286827

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A    0.186

    N/A        N/A    

    N/A    0.1403546

    N/A    0.1462675

    N/A    0.1578821

    N/A    

    N/A    

    N/A    0.1320226

    N/A        N/A    

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL

Number of Bootstrap Operations   2000
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Aluminum

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 27

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 5360 Minimum of Log Data 8.5867193

Maximum 17900 Maximum of Log Data 9.792556

Mean 8992.1429 Mean of log Data 9.0645594

Median 8235 SD of log Data 0.2744715

SD 2844.0755
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Std. Error of Mean 537.47975

Coefficient of Variation 0.3162845

Skewness 1.7434243

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8095707 Shapiro Wilk Test Statistic 0.911951

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

11905.326

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9907.6259    95% H-UCL 9864.001

   95% Modified-t UCL (Johnson-1978) 9937.1404    99% Chebyshev (MVUE) UCL 13651.004

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11016.626

   95% Adjusted-CLT UCL (Chen-1995) 10065.438  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.459154 Data do not follow a Discernable Distribution (0.05)

Theta Star 784.71262

MLE of Mean 8992.1429

MLE of Standard Deviation 2656.3599

nu star 641 71263nu star 641.71263

Approximate Chi Square Value (.05) 583.94461 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 9876.2184

Adjusted Chi Square Value 580.54701    95% Jackknife UCL 9907.6259

   95% Standard Bootstrap UCL 9873.5452

Anderson-Darling Test Statistic 1.3434897    95% Bootstrap-t UCL 10256.318

Anderson-Darling 5% Critical Value 0.7450779    95% Hall's Bootstrap UCL 10238.716

Kolmogorov-Smirnov Test Statistic 0.2177016    95% Percentile Bootstrap UCL 9895.7143

Kolmogorov-Smirnov 5% Critical Value 0.16519    95% BCA Bootstrap UCL 10029.643

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11334.963

97.5% Chebyshev(Mean, Sd) UCL 12348.703

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14339.999

Use 95% Student's-t UCL 9907.6259

   95% Approximate Gamma UCL 9881.7106

   95% Adjusted Gamma UCL 9939.5424

or 95% Modified-t UCL 9937.1404

Potential UCL to Use
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Arsenic

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 22

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 1.7 Minimum of Log Data 0.5306283

Maximum 14.7 Maximum of Log Data 2.6878475

Mean 5.5607143 Mean of log Data 1.6228489

Median 4.65 SD of log Data 0.4454124

SD 2.5431592
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Std. Error of Mean 0.4806119

Coefficient of Variation 0.457344

Skewness 1.6682388

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8650748 Shapiro Wilk Test Statistic 0.9492514

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

8.6058475

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.379335    95% H-UCL 6.5856753

   95% Modified-t UCL (Johnson-1978) 6.4045886    99% Chebyshev (MVUE) UCL 10.404254

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.6903049

   95% Adjusted-CLT UCL (Chen-1995) 6.5131533  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.9744559 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.1178538

MLE of Mean 5.5607143

MLE of Standard Deviation 2.4932038

nu star 278 56953nu star 278.56953

Approximate Chi Square Value (.05) 240.91457 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 6.3512505

Adjusted Chi Square Value 238.75351    95% Jackknife UCL 6.379335

   95% Standard Bootstrap UCL 6.3285984

Anderson-Darling Test Statistic 0.6159923    95% Bootstrap-t UCL 6.6105981

Anderson-Darling 5% Critical Value 0.7481759    95% Hall's Bootstrap UCL 7.0010593

Kolmogorov-Smirnov Test Statistic 0.1310103    95% Percentile Bootstrap UCL 6.3678571

Kolmogorov-Smirnov 5% Critical Value 0.1658137    95% BCA Bootstrap UCL 6.55

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.655653

97.5% Chebyshev(Mean, Sd) UCL 8.5621347

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.342742

   95% Approximate Gamma UCL 6.4298543

   95% Adjusted Gamma UCL 6.4880536

Potential UCL to Use Use 95% Approximate Gamma UCL 6.4298543
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Beryllium

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 18

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 0.19 Minimum of Log Data -1.660731

Maximum 2 Maximum of Log Data 0.6931472

Mean 0.4471429 Mean of log Data -1.021886

Median 0.275 SD of log Data 0.606356

SD 0.3842439
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Std. Error of Mean 0.0726153

Coefficient of Variation 0.8593314

Skewness 2.7902303

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6584617 Shapiro Wilk Test Statistic 0.8611717

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.7552949

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.5708276    95% H-UCL 0.548348

   95% Modified-t UCL (Johnson-1978) 0.5772093    99% Chebyshev (MVUE) UCL 0.9487149

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.6568276

   95% Adjusted-CLT UCL (Chen-1995) 0.6074981  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.2183443 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.201566

MLE of Mean 0.4471429

MLE of Standard Deviation 0.3002146

nu star 124 22728nu star 124.22728

Approximate Chi Square Value (.05) 99.48615 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 0.5665844

Adjusted Chi Square Value 98.118124    95% Jackknife UCL 0.5708276

   95% Standard Bootstrap UCL 0.5643109

Anderson-Darling Test Statistic 1.9366098    95% Bootstrap-t UCL 0.6603269

Anderson-Darling 5% Critical Value 0.7560011    95% Hall's Bootstrap UCL 0.9947946

Kolmogorov-Smirnov Test Statistic 0.2313715    95% Percentile Bootstrap UCL 0.5757143

Kolmogorov-Smirnov 5% Critical Value 0.1671113    95% BCA Bootstrap UCL 0.6292857

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.7636655

97.5% Chebyshev(Mean, Sd) UCL 0.9006251

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.1696557

   95% Approximate Gamma UCL 0.5583425

   95% Adjusted Gamma UCL 0.5661272

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.7636655
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Chromium

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 27

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 9.8 Minimum of Log Data 2.2823824

Maximum 23.7 Maximum of Log Data 3.165475

Mean 17.375 Mean of log Data 2.8307405

Median 16.8 SD of log Data 0.2299912

SD 3.7423131
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Std. Error of Mean 0.7072307

Coefficient of Variation 0.2153849

Skewness -0.196607

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9616728 Shapiro Wilk Test Statistic 0.9405504

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

22.162511

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 18.579618    95% H-UCL 18.826387

   95% Modified-t UCL (Johnson-1978) 18.575238    99% Chebyshev (MVUE) UCL 24.990462

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.722842

   95% Adjusted-CLT UCL (Chen-1995) 18.510213  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.549063 Data appear Normal at 5% Significance Level

Theta Star 0.936705

MLE of Mean 17.375

MLE of Standard Deviation 4.0342595

nu star 1038 7475nu star 1038.7475

Approximate Chi Square Value (.05) 964.92996 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 18.538291

Adjusted Chi Square Value 960.54524    95% Jackknife UCL 18.579618

   95% Standard Bootstrap UCL 18.515086

Anderson-Darling Test Statistic 0.4358527    95% Bootstrap-t UCL 18.562187

Anderson-Darling 5% Critical Value 0.7445248    95% Hall's Bootstrap UCL 18.537594

Kolmogorov-Smirnov Test Statistic 0.1166682    95% Percentile Bootstrap UCL 18.525

Kolmogorov-Smirnov 5% Critical Value 0.1651825    95% BCA Bootstrap UCL 18.460714

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.457747

97.5% Chebyshev(Mean, Sd) UCL 21.791654

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.411857

   95% Approximate Gamma UCL 18.704195

   95% Adjusted Gamma UCL 18.789576

Potential UCL to Use Use 95% Student's-t UCL 18.579618
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General Statistics

Number of Valid Observations 28 Number of Distinct Observations 23

Cobalt

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.6931472

Maximum 9.4 Maximum of Log Data 2.2407097

Mean 4.2571429 Mean of log Data 1.3768584

Median 3.75 SD of log Data 0.3794777

SD 1.7282894

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future A7.xls:SO_Future A7

Page 10 of 22

Std. Error of Mean 0.326616

Coefficient of Variation 0.405974

Skewness 1.1708381

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9044555 Shapiro Wilk Test Statistic 0.9734311

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

6.1967778

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.8134641    95% H-UCL 4.8752057

   95% Modified-t UCL (Johnson-1978) 4.825509    99% Chebyshev (MVUE) UCL 7.353719

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.6077958

   95% Adjusted-CLT UCL (Chen-1995) 4.8715994  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.3918224 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.6660296

MLE of Mean 4.2571429

MLE of Standard Deviation 1.6838596

nu star 357 94206nu star 357.94206

Approximate Chi Square Value (.05) 315.09834 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 4.7943784

Adjusted Chi Square Value 312.61837    95% Jackknife UCL 4.8134641

   95% Standard Bootstrap UCL 4.7846081

Anderson-Darling Test Statistic 0.4695606    95% Bootstrap-t UCL 4.9324037

Anderson-Darling 5% Critical Value 0.7471441    95% Hall's Bootstrap UCL 4.8869224

Kolmogorov-Smirnov Test Statistic 0.1394714    95% Percentile Bootstrap UCL 4.7785714

Kolmogorov-Smirnov 5% Critical Value 0.1655915    95% BCA Bootstrap UCL 4.85

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.6808289

97.5% Chebyshev(Mean, Sd) UCL 6.2968591

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.5069309

   95% Approximate Gamma UCL 4.8359838

   95% Adjusted Gamma UCL 4.8743471

Potential UCL to Use Use 95% Approximate Gamma UCL 4.8359838
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28 12

12 16

3 57.14%

7.4 2.00148

66.9 4.203199

22.416667 2.8954912

17.786657 0.6409159SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Data Number of Detected Data
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4.9 1.5892352

22.1 3.0955776

25

3

89.29%

0.7489827 0.9259648

0.859 0.8595% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.859 0.859

13.258929 2.2643225

14.032694 0.7478158

17.77593 17.396575

51.148714 2.1876008

15.762896 0.7694743

56 222653 12 687763

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

56.222653 12.687763

66.427169 14.26155

17.278431

17.520109

18.561149

16.582608

1.9208194

11.670367

46.099666

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

0.7079884

0.7402976

0.7402976 14.428766

0.2479948 13.220395

2.6343376

18.915803

18.761866

18.278672

0.000001 22.986306

66.9 21.381607

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

9.6115361 19.845536

0.000001 25.911577

16.013223 30.880199

0.1095661 40.640094

87.723614

6.1357028

1.7096019 18.915803

34.495475

37.566317

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Iron

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 25

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 7650 Minimum of Log Data 8.9424609

Maximum 20400 Maximum of Log Data 9.9232902

Mean 12531.429 Mean of log Data 9.4115576

Median 11900 SD of log Data 0.2235117

SD 2893.6069
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Std. Error of Mean 546.8403

Coefficient of Variation 0.230908

Skewness 0.873086

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9480161 Shapiro Wilk Test Statistic 0.9860747

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13462.855    95% H-UCL 13524.615

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14854.001

   95% Adjusted-CLT UCL (Chen-1995) 13527.31  97.5% Chebyshev (MVUE) UCL 15860.991

   95% Modified-t UCL (Johnson-1978) 13477.893    99% Chebyshev (MVUE) UCL 17839.027

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.439582 Data appear Normal at 5% Significance Level

Theta Star 679.59398

MLE of Mean 12531 429MLE of Mean 12531.429

MLE of Standard Deviation 2918.2672

nu star 1032.6166

Approximate Chi Square Value (.05) 959.02064 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 13430.901

Adjusted Chi Square Value 954.64955    95% Jackknife UCL 13462.855

   95% Standard Bootstrap UCL 13414.799

Anderson-Darling Test Statistic 0.2510019    95% Bootstrap-t UCL 13559.326

Anderson-Darling 5% Critical Value 0.7445306    95% Hall's Bootstrap UCL 13604.171

Kolmogorov-Smirnov Test Statistic 0.0926482    95% Percentile Bootstrap UCL 13457.143

Kolmogorov-Smirnov 5% Critical Value 0.1651837    95% BCA Bootstrap UCL 13475.714

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14915.05

97.5% Chebyshev(Mean, Sd) UCL 15946.445

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17972.421

13462.855

   95% Approximate Gamma UCL 13493.099

   95% Adjusted Gamma UCL 13554.881

Potential UCL to Use Use 95% Student's-t UCL
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Lead

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 25

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 3.6 Minimum of Log Data 1.2809338

Maximum 156 Maximum of Log Data 5.049856

Mean 14.114286 Mean of log Data 2.0634301

Median 6.05 SD of log Data 0.8364249

SD 29.005373
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Std. Error of Mean 5.4815002

Coefficient of Variation 2.0550365

Skewness 4.6955654

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3629204 Shapiro Wilk Test Statistic 0.786918

   95% Student's-t UCL 23.450862   95% H-UCL 16.083454

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

   95% Student s-t UCL 23.450862   95% H-UCL 16.083454

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.378748

   95% Adjusted-CLT UCL (Chen-1995) 28.327982  97.5% Chebyshev (MVUE) UCL 23.008847

Gamma Distribution Test Data Distribution

Theta Star 15.549348

   95% Modified-t UCL (Johnson-1978) 24.261556    99% Chebyshev (MVUE) UCL 30.139474

MLE of Mean 14.114286

MLE of Standard Deviation 14.814451

nu star 50.831712

Approximate Chi Square Value (.05) 35.459172 Nonparametric Statistics

Adjusted Level of Significance 0 0404 95% CLT UCL 23 130551Adjusted Level of Significance 0.0404   95% CLT UCL 23.130551

Adjusted Chi Square Value 34.66478    95% Jackknife UCL 23.450862

   95% Standard Bootstrap UCL 22.856735

Anderson-Darling Test Statistic 3.5487456    95% Bootstrap-t UCL 60.299195

Anderson-Darling 5% Critical Value 0.7742166    95% Hall's Bootstrap UCL 58.511641

Kolmogorov-Smirnov Test Statistic 0.2499618    95% Percentile Bootstrap UCL 24.6

Kolmogorov-Smirnov 5% Critical Value 0.1702766    95% BCA Bootstrap UCL 30.332143

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 38.007591

97.5% Chebyshev(Mean, Sd) UCL 48.346243

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 68.654524

   95% Approximate Gamma UCL 20.233222

   95% Adjusted Gamma UCL 20.696895

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 38.007591
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Manganese

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 26

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 63.3 Minimum of Log Data 4.1478853

Maximum 366 Maximum of Log Data 5.9026333

Mean 151.81071 Mean of log Data 4.9225358

Median 126.5 SD of log Data 0.4403816

SD 76.062603
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Std. Error of Mean 14.374481

Coefficient of Variation 0.5010358

Skewness 1.5471606

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.837039 Shapiro Wilk Test Statistic 0.9573103

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

231.77297

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 176.2946    95% H-UCL 177.71827

   95% Modified-t UCL (Johnson-1978) 176.99508    99% Chebyshev (MVUE) UCL 279.82963

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 207.30801

   95% Adjusted-CLT UCL (Chen-1995) 179.94549  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.6273287 Data appear Gamma Distributed at 5% Significance Level

Theta Star 32.80742

MLE of Mean 151.81071

MLE of Standard Deviation 70.572784

nu star 259 13041nu star 259.13041

Approximate Chi Square Value (.05) 222.85576 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 175.45463

Adjusted Chi Square Value 220.77952    95% Jackknife UCL 176.2946

   95% Standard Bootstrap UCL 174.18277

Anderson-Darling Test Statistic 0.732184    95% Bootstrap-t UCL 183.28458

Anderson-Darling 5% Critical Value 0.7484286    95% Hall's Bootstrap UCL 180.95435

Kolmogorov-Smirnov Test Statistic 0.1386994    95% Percentile Bootstrap UCL 177.02857

Kolmogorov-Smirnov 5% Critical Value 0.1658682    95% BCA Bootstrap UCL 179.12857

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 214.46762

97.5% Chebyshev(Mean, Sd) UCL 241.57932

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 294.83499

   95% Approximate Gamma UCL 176.52122

   95% Adjusted Gamma UCL 178.18125

Potential UCL to Use Use 95% Approximate Gamma UCL 176.52122
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28 14

11 14

3 50.00%

0.003 -5.809

0.11 -2.207Maximum Detected Maximum Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Mercury

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.0253 -4.183

0.0314 1.009

0.00132 -6.63

0.058 -2.847

26

2

92.86%

UCL Statistics

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

0.637 0.917

0.874 0.874

0.0149 -5.242

0.0249 1.538

0 0229 0 0443

SD SD

95% DL/2 (t) UCL 95% H Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.0229 0.0443

N/A

-5.239

1.312

0.0137

0.0248

0.0217

0.0217

0.0258

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

   95% DL/2 (t) UCL   95%  H-Stat (DL/2) UCL

0.0259

0.93

0.0272

26.05

0.944

0.758

0.758 0.0146

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% H-UCL

0.235 0.0241

0.00474

0.0227

0.0224

0.0225

0.000001 0.0367

0.11 0.0251

0.0127 0.0235

0.0015 0.0353

0.0253 0.0442SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

0.0253 0.0442

0.17 0.0617

0.0744

9.526

3.648 0.0251

0.0331

0.0352   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star
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28 9

9 19

3 67.86%

0.082 -2.501036

0.27 -1.309333

0.1713333 -1.821409

0.05866 0.3702346SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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0.074 -2.60369

0.22 -1.514128

26

2

92.86%

0.9921892 0.9746376

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.9921892 0.9746376

0.829 0.829

0.0995893 -2.461668

0.0617296 0.546073

0.1194595 0.121907

N/A

-2.388982

0 481314SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.481314

0.1037272

0.0584916

0.1225551

0.1224763

0.1256251

0.1231153

6.0039511

0.0285368Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

108.07112

0.1339523

0.7219732

0.7219732 0.1136795

0.2794349 0.0523032

0.0108531

0.1321655

0.1315313

0.1327584

0.000001 0.1333666

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0.27 0.1701978

0.067165 0.1592347

0.0261492 0.1609872

0.0832912 0.1814573

0.170397 0.2216669

0.3941675

9.542233

3.6577245 0.1321655

0.1752192 0.1592347

0.1865907

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.1865907   95% Adjusted Gamma UCL
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Number of Missing Values 3

Thorium

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 24

Minimum 2.9 Minimum of Log Data 1.0647107

Maximum 12.2 Maximum of Log Data 2.501436

Mean 5.6892857 Mean of log Data 1.6745584

Median 4.95 SD of log Data 0.3539159

SD 2.2447204

Std. Error of Mean 0.4242123
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Coefficient of Variation 0.3945522

Skewness 1.4822462

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.860874 Shapiro Wilk Test Statistic 0.9602409

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.4118416   95% H-UCL 6.4379383

8.0878917

   95% Student s-t UCL 6.4118416   95% H-UCL 6.4379383

   95% Modified-t UCL (Johnson-1978) 6.4316465    99% Chebyshev (MVUE) UCL 9.5235433

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.3570221

   95% Adjusted-CLT UCL (Chen-1995) 6.514024  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.1419271 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.7966037

MLE of Mean 5.6892857

MLE of Standard Deviation 2.1288744

nu star 399.94792

Approximate Chi Square Value ( 05) 354 59192 Nonparametric StatisticsApproximate Chi Square Value (.05) 354.59192 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 6.3870528

Adjusted Chi Square Value 351.95752    95% Jackknife UCL 6.4118416

   95% Standard Bootstrap UCL 6.3855356

Anderson-Darling Test Statistic 0.5407868    95% Bootstrap-t UCL 6.6138924

Anderson-Darling 5% Critical Value 0.746598    95% Hall's Bootstrap UCL 6.6845139

Kolmogorov-Smirnov Test Statistic 0.1295238    95% Percentile Bootstrap UCL 6.3821429

Kolmogorov-Smirnov 5% Critical Value 0.1654739    95% BCA Bootstrap UCL 6.5321429

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.5383842

97.5% Chebyshev(Mean, Sd) UCL 8.3384906

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.9101447

   95% Approximate Gamma UCL 6.4170045

   95% Adjusted Gamma UCL 6.4650359

Potential UCL to Use Use 95% Approximate Gamma UCL 6.4170045
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Titanium

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 27

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 257 Minimum of Log Data 5.5490761

Maximum 929 Maximum of Log Data 6.8341087

Mean 539.64286 Mean of log Data 6.2466125

Median 511 SD of log Data 0.3053744

SD 163.61726
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Std. Error of Mean 30.920756

Coefficient of Variation 0.3031955

Skewness 0.5895179

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9640501 Shapiro Wilk Test Statistic 0.9864716

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

737.80944

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 592.30982    95% H-UCL 601.44132

   95% Modified-t UCL (Johnson-1978) 592.88396    99% Chebyshev (MVUE) UCL 855.18155

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 678.05699

   95% Adjusted-CLT UCL (Chen-1995) 594.18383  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.248907 Data appear Normal at 5% Significance Level

Theta Star 52.653699

MLE of Mean 539.64286

MLE of Standard Deviation 168.5651

nu star 573 93879nu star 573.93879

Approximate Chi Square Value (.05) 519.37056 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 590.50298

Adjusted Chi Square Value 516.16973    95% Jackknife UCL 592.30982

   95% Standard Bootstrap UCL 589.71926

Anderson-Darling Test Statistic 0.1909403    95% Bootstrap-t UCL 598.32595

Anderson-Darling 5% Critical Value 0.7451754    95% Hall's Bootstrap UCL 595.89318

Kolmogorov-Smirnov Test Statistic 0.11383    95% Percentile Bootstrap UCL 588.92857

Kolmogorov-Smirnov 5% Critical Value 0.16519    95% BCA Bootstrap UCL 594.17857

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 674.42331

97.5% Chebyshev(Mean, Sd) UCL 732.74292

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 847.3005

   95% Approximate Gamma UCL 596.34102

   95% Adjusted Gamma UCL 600.039

Potential UCL to Use Use 95% Student's-t UCL 592.30982
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28 12

12 16

3 57.14%

0.22 -1.514128

2.6 0.9555114

0.8208333 -0.511233

0.7594191 0.7864043SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Tungsten

General Statistics

Number of Valid Data Number of Detected Data
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0.088 -2.430418

0.53 -0.634878

23

5

82.14%

0.7576606 0.9240923

0.859 0.8595% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.859 0.859

0.4306786 -1.418868

0.5965055 1.0219337

0.6226885 0.6647242

N/A

-1.59881

1.1082719

0 4053586

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.4053586

0.608046

0.6010833

0.6060844

0.6803964

0.6492345

1.3616481

0.6028234

32.679554

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

0.6869264

0.7435832

0.7435832 0.4837252

0.2490516 0.5591902

0.1105336

0.6719959

0.6655369

0.6534247

0.000001 0.9166167

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

2.6 0.7394643

0.3517863 0.6751531

0.000001 0.9655302

0.6372394 1.1740076

0.124772 1.5835211

2.8194331

6.9872316

2.1635371 0.6719959

1.1361082

1.2280868   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

1.2280868   95% Adjusted Gamma UCL
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Uranium

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 23

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 0.94 Minimum of Log Data -0.061875

Maximum 82.2 Maximum of Log Data 4.4091553

Mean 6.8653571 Mean of log Data 1.1131835

Median 2.05 SD of log Data 1.0540355

SD 15.464447
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Std. Error of Mean 2.9225057

Coefficient of Variation 2.2525335

Skewness 4.618764

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3893172 Shapiro Wilk Test Statistic 0.8614636

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

12.563989

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11.843227    95% H-UCL 8.8499538

   95% Modified-t UCL (Johnson-1978) 12.268386    99% Chebyshev (MVUE) UCL 16.961218

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.325423

   95% Adjusted-CLT UCL (Chen-1995) 14.398179  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.6824779 Data do not follow a Discernable Distribution (0.05)

Theta Star 10.059458

MLE of Mean 6.8653571

MLE of Standard Deviation 8.3103411

nu star 38 218761nu star 38.218761

Approximate Chi Square Value (.05) 25.061297 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 11.672451

Adjusted Chi Square Value 24.401931    95% Jackknife UCL 11.843227

   95% Standard Bootstrap UCL 11.478086

Anderson-Darling Test Statistic 2.8415215    95% Bootstrap-t UCL 26.11234

Anderson-Darling 5% Critical Value 0.7859191    95% Hall's Bootstrap UCL 28.364127

Kolmogorov-Smirnov Test Statistic 0.2810012    95% Percentile Bootstrap UCL 11.912143

Kolmogorov-Smirnov 5% Critical Value 0.1720209    95% BCA Bootstrap UCL 15.582143

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.604264

97.5% Chebyshev(Mean, Sd) UCL 25.1164

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 35.943922

   95% Approximate Gamma UCL 10.469747

   95% Adjusted Gamma UCL 10.752651

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 19.604264
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Vanadium

General Statistics

Number of Valid Observations 28 Number of Distinct Observations 27

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 11.1 Minimum of Log Data 2.4069451

Maximum 30.2 Maximum of Log Data 3.4078419

Mean 20.021429 Mean of log Data 2.9626986

Median 18.95 SD of log Data 0.2702341

SD 5.2100584
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Std. Error of Mean 0.9846085

Coefficient of Variation 0.2602241

Skewness 0.2098231

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9691371 Shapiro Wilk Test Statistic 0.9644038

Shapiro Wilk Critical Value 0.924 Shapiro Wilk Critical Value 0.924

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

26.518675

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.698501    95% H-UCL 22.022241

   95% Modified-t UCL (Johnson-1978) 21.705008    99% Chebyshev (MVUE) UCL 30.360578

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.562818

   95% Adjusted-CLT UCL (Chen-1995) 21.682683  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.260911 Data appear Normal at 5% Significance Level

Theta Star 1.5098079

MLE of Mean 20.021429

MLE of Standard Deviation 5.4980461

nu star 742 61103nu star 742.61103

Approximate Chi Square Value (.05) 680.37793 Nonparametric Statistics

Adjusted Level of Significance 0.0404    95% CLT UCL 21.640965

Adjusted Chi Square Value 676.70573    95% Jackknife UCL 21.698501

   95% Standard Bootstrap UCL 21.686977

Anderson-Darling Test Statistic 0.2206508    95% Bootstrap-t UCL 21.784941

Anderson-Darling 5% Critical Value 0.7449326    95% Hall's Bootstrap UCL 21.756711

Kolmogorov-Smirnov Test Statistic 0.0806198    95% Percentile Bootstrap UCL 21.553571

Kolmogorov-Smirnov 5% Critical Value 0.16519    95% BCA Bootstrap UCL 21.689286

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.313238

97.5% Chebyshev(Mean, Sd) UCL 26.170307

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29.818159

   95% Approximate Gamma UCL 21.852757

   95% Adjusted Gamma UCL 21.971343

Potential UCL to Use Use 95% Student's-t UCL 21.698501
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28 22

13 6

3 21.43%

1.5 0.4054651

3.9 1.3609766

2.3045455 0.791378

0.7383877 0.2938408

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Zirconium

General Statistics
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1.2 0.1823216

3.9 1.3609766

26

2

92.86%

0.8577373 0.918645

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Minimum Non-Detect Minimum Non-Detect

0.8577373 0.918645

0.911 0.911

2.0839286 0.6534415

0.8161624 0.4312573

2.3466441 2.4675902

N/A

0.7257989

0 3132386

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.3132386

2.1699345

0.726759

2.4038719

2.3940158

2.4265127

2.4204776

10.097717

0.2282244

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

SD in Log Scale

444.29955

0.7945519

0.7430582

0.7430582 2.1995881

0.1852404 0.696609

0.1385992

2.4356625

2.4275635

2.4351011

0.192929 2.4698193Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

3.9 2.4333333

2.1264679 2.4360902

2.1 2.803728

0.8589857 3.0651398

3.2531275 3.5786326

0.6536688

182.17514

151.95568 2.4360902

2.5493591

2.5782761

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

2.5782761   95% Adjusted Gamma UCL
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Future B1 – Area around Cooling Pond 
Subsurface Soil 

 
 



Trichloroethene

General Statistics

Number of Valid Data 43 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 36

Number of Missing Values 18 Percent Non-Detects 83.72%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0003 Minimum Detected -8.112

Maximum Detected 0.0115 Maximum Detected -4.465

Mean of Detected 0.00356 Mean of Detected -6.416

SD of Detected 0.00407 SD of Detected 1.492

Minimum Non-Detect 0.000761 Minimum Non-Detect -7.181

Maximum Non-Detect 0.0014 Maximum Non-Detect -6.571

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 39

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.70%

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.828 Shapiro Wilk Test Statistic 0.883

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.000998 Mean -7.414

SD 0.00192 SD 0.728

   95% DL/2 (t) UCL 0.00149    95%  H-Stat (DL/2) UCL 0.0009928

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00699 Mean in Log Scale -7.592

SD 0.0034 SD in Log Scale 0.836

   95% MLE (t) UCL 0.00786 Mean in Original Scale 0.0009365

   95% MLE (Tiku) UCL 0.00978 SD in Original Scale 0.00194

   95% t UCL 0.00143

   95% Percentile Bootstrap UCL 0.00146

   95% BCA Bootstrap UCL 0.00175

   95% H UCL 0.0009489

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.534 Data appear Normal at 5% Significance Level

Theta Star 0.00667

nu star 7.475

A-D Test Statistic 0.401 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 0.0008891

5% K-S Critical Value 0.322 SD 0.00192

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003199

   95% KM (t) UCL 0.00143

Assuming Gamma Distribution    95% KM (z) UCL 0.00142

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0014

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00191

Maximum 0.0115    95% KM (BCA) UCL 0.0023

Mean 0.0009594    95% KM (Percentile Bootstrap) UCL 0.00178

Median 0.0002566 95% KM (Chebyshev) UCL 0.00228

SD 0.00201 97.5% KM (Chebyshev) UCL 0.00289

k star 0.411 99% KM (Chebyshev) UCL 0.00407

Theta star 0.00234

Nu star 35.31 Potential UCLs to Use

AppChi2 22.72    95% KM (t) UCL 0.00143

   95% Gamma Approximate UCL 0.00149    95% KM (Percentile Bootstrap) UCL 0.00178

   95% Adjusted Gamma UCL 0.00151
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Benzo(a)anthracene

General Statistics

Number of Valid Data 42 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 36

Number of Missing Values 19 Percent Non-Detects 85.71%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.021 Minimum Detected -3.863

Maximum Detected 0.0888 Maximum Detected -2.421

Mean of Detected 0.0617 Mean of Detected -2.924

SD of Detected 0.0301 SD of Detected 0.624

Minimum Non-Detect 0.034 Minimum Non-Detect -3.381

Maximum Non-Detect 0.159 Maximum Non-Detect -1.839

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.817

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0276 Mean -3.768

SD 0.0219 SD 0.523

   95% DL/2 (t) UCL 0.0333    95%  H-Stat (DL/2) UCL 0.031

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.561

SD in Log Scale 0.369

Mean in Original Scale 0.031

SD in Original Scale 0.0169

   95% t UCL 0.0353

   95% Percentile Bootstrap UCL 0.0354

   95% BCA Bootstrap UCL 0.0365

   95% H-UCL 0.0338

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.999 Data appear Normal at 5% Significance Level

Theta Star 0.0309

nu star 23.99

A-D Test Statistic 0.595 Nonparametric Statistics

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7 Mean 0.0305

5% K-S Critical Value 0.334 SD 0.0173

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00406

   95% KM (t) UCL 0.0374

Assuming Gamma Distribution    95% KM (z) UCL 0.0372

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0402

Minimum 0.0009501    95% KM (bootstrap t) UCL 0.0383

Maximum 0.0888    95% KM (BCA) UCL 0.0821

Mean 0.0348    95% KM (Percentile Bootstrap) UCL 0.065

Median 0.0305 95% KM (Chebyshev) UCL 0.0482

SD 0.0183 97.5% KM (Chebyshev) UCL 0.0559

k star 2.412 99% KM (Chebyshev) UCL 0.0709

Theta star 0.0144

Nu star 202.6 Potential UCLs to Use

AppChi2 170.7    95% KM (t) UCL 0.0374

   95% Gamma Approximate UCL 0.0413    95% KM (Percentile Bootstrap) UCL 0.065

   95% Adjusted Gamma UCL 0.0415
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Benzo(a)pyrene

General Statistics

Number of Valid Data 42 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 34

Number of Missing Values 19 Percent Non-Detects 80.95%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0271 Minimum Detected -3.608

Maximum Detected 0.141 Maximum Detected -1.959

Mean of Detected 0.077 Mean of Detected -2.711

SD of Detected 0.0399 SD of Detected 0.617

Minimum Non-Detect 0.034 Minimum Non-Detect -3.381

Maximum Non-Detect 0.156 Maximum Non-Detect -1.858

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.892

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0311 Mean -3.711

SD 0.0294 SD 0.602

   95% DL/2 (t) UCL 0.0388    95%  H-Stat (DL/2) UCL 0.0353

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.412

SD in Log Scale 0.448

Mean in Original Scale 0.0376

SD in Original Scale 0.0257

   95% t UCL 0.0442

   95% Percentile Bootstrap UCL 0.0445

   95% BCA Bootstrap UCL 0.0461

   95% H-UCL 0.0416

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.309 Data appear Normal at 5% Significance Level

Theta Star 0.0334

nu star 36.95

A-D Test Statistic 0.379 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

K-S Test Statistic 0.72 Mean 0.0372

5% K-S Critical Value 0.296 SD 0.0256

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00429

   95% KM (t) UCL 0.0444

Assuming Gamma Distribution    95% KM (z) UCL 0.0443

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0441

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0462

Maximum 0.141    95% KM (BCA) UCL 0.0783

Mean 0.0409    95% KM (Percentile Bootstrap) UCL 0.0666

Median 0.0325 95% KM (Chebyshev) UCL 0.0559

SD 0.0265 97.5% KM (Chebyshev) UCL 0.064

k star 1.392 99% KM (Chebyshev) UCL 0.0799

Theta star 0.0294

Nu star 116.9 Potential UCLs to Use

AppChi2 92.97    95% KM (t) UCL 0.0444

   95% Gamma Approximate UCL 0.0515    95% KM (Percentile Bootstrap) UCL 0.0666

   95% Adjusted Gamma UCL 0.0519
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Benzo(b)fluoranthene

General Statistics

Number of Valid Data 42 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 33

Number of Missing Values 19 Percent Non-Detects 78.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0239 Minimum Detected -3.734

Maximum Detected 0.191 Maximum Detected -1.655

Mean of Detected 0.096 Mean of Detected -2.555

SD of Detected 0.0581 SD of Detected 0.741

Minimum Non-Detect 0.034 Minimum Non-Detect -3.381

Maximum Non-Detect 0.156 Maximum Non-Detect -1.858

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.62%

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Test Statistic 0.913

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0366 Mean -3.648

SD 0.0416 SD 0.705

   95% DL/2 (t) UCL 0.0474    95%  H-Stat (DL/2) UCL 0.0419

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.386

SD in Log Scale 0.569

Mean in Original Scale 0.0421

SD in Original Scale 0.0386

   95% t UCL 0.0521

   95% Percentile Bootstrap UCL 0.0526

   95% BCA Bootstrap UCL 0.054

   95% H-UCL 0.0473

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.754 Data appear Normal at 5% Significance Level

Theta Star 0.0547

nu star 31.57

A-D Test Statistic 0.361 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 0.0431

5% K-S Critical Value 0.282 SD 0.038

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00681

   95% KM (t) UCL 0.0546

Assuming Gamma Distribution    95% KM (z) UCL 0.0543

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0563

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0573

Maximum 0.191    95% KM (BCA) UCL 0.0809

Mean 0.043    95% KM (Percentile Bootstrap) UCL 0.061

Median 0.0274 95% KM (Chebyshev) UCL 0.0728

SD 0.0402 97.5% KM (Chebyshev) UCL 0.0856

k star 0.537 99% KM (Chebyshev) UCL 0.111

Theta star 0.0799

Nu star 45.14 Potential UCLs to Use

AppChi2 30.73    95% KM (t) UCL 0.0546

   95% Gamma Approximate UCL 0.0631    95% KM (Percentile Bootstrap) UCL 0.061

   95% Adjusted Gamma UCL 0.064
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Benzo(k)fluoranthene

General Statistics

Number of Valid Data 42 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 38

Number of Missing Values 19 Percent Non-Detects 90.48%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0176 Minimum Detected -4.04

Maximum Detected 0.0492 Maximum Detected -3.012

Mean of Detected 0.0325 Mean of Detected -3.501

SD of Detected 0.014 SD of Detected 0.454

Minimum Non-Detect 0.034 Minimum Non-Detect -3.381

Maximum Non-Detect 0.159 Maximum Non-Detect -1.839

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.973 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0228 Mean -3.875

SD 0.014 SD 0.367

   95% DL/2 (t) UCL 0.0264    95%  H-Stat (DL/2) UCL 0.0246

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.833

SD in Log Scale 0.188

Mean in Original Scale 0.0221

SD in Original Scale 0.00544

   95% t UCL 0.0235

   95% Percentile Bootstrap UCL 0.0236

   95% BCA Bootstrap UCL 0.0241

   95% H-UCL 0.0232

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.885 Data appear Normal at 5% Significance Level

Theta Star 0.0172

nu star 15.08

A-D Test Statistic 0.23 Nonparametric Statistics

5% A-D Critical Value 0.658 Kaplan-Meier (KM) Method

K-S Test Statistic 0.658 Mean 0.0226

5% K-S Critical Value 0.396 SD 0.00634

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00305

   95% KM (t) UCL 0.0277

Assuming Gamma Distribution    95% KM (z) UCL 0.0276

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.031

Minimum 0.0107    95% KM (bootstrap t) UCL 0.0313

Maximum 0.0492    95% KM (BCA) UCL 0.0492

Mean 0.0239    95% KM (Percentile Bootstrap) UCL 0.0389

Median 0.023 95% KM (Chebyshev) UCL 0.0359

SD 0.00651 97.5% KM (Chebyshev) UCL 0.0416

k star 13.36 99% KM (Chebyshev) UCL 0.053

Theta star 0.00179

Nu star 1122 Potential UCLs to Use

AppChi2 1046    95% KM (t) UCL 0.0277

   95% Gamma Approximate UCL 0.0257    95% KM (Percentile Bootstrap) UCL 0.0389

   95% Adjusted Gamma UCL     N/A
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Carbazole

General Statistics

Number of Valid Data 42 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 40

Number of Missing Values 19 Percent Non-Detects 95.24%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0176 Minimum Detected -4.04

Maximum Detected 0.0184 Maximum Detected -3.995

Mean of Detected 0.018 Mean of Detected -4.018

SD of Detected 0.0005657 SD of Detected 0.0314

Minimum Non-Detect 0.34 Minimum Non-Detect -1.079

Maximum Non-Detect 1.59 Maximum Non-Detect 0.464

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.206 Mean -1.733

SD 0.138 SD 0.611

   95% DL/2 (t) UCL 0.242    95%  H-Stat (DL/2) UCL 0.257

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% H-UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.018

5% K-S Critical Value     N/A    SD 0.0004

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0004

   95% KM (t) UCL 0.0187

Assuming Gamma Distribution    95% KM (z) UCL 0.0187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0189

Minimum     N/A       95% KM (bootstrap t) UCL 0.0188

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0184

Median     N/A    95% KM (Chebyshev) UCL 0.0197

SD     N/A    97.5% KM (Chebyshev) UCL 0.0205

k star     N/A    99% KM (Chebyshev) UCL 0.022

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.0187

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.0184

   95% Adjusted Gamma UCL     N/A

Warning: Recommended UCL exceeds the maximum observation
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Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 42 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 35

Number of Missing Values 19 Percent Non-Detects 83.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.043 Minimum Detected -3.147

Maximum Detected 0.169 Maximum Detected -1.778

Mean of Detected 0.0747 Mean of Detected -2.727

SD of Detected 0.0473 SD of Detected 0.519

Minimum Non-Detect 0.034 Minimum Non-Detect -3.381

Maximum Non-Detect 0.159 Maximum Non-Detect -1.839

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.62%

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.708 Shapiro Wilk Test Statistic 0.765

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0294 Mean -3.746

SD 0.029 SD 0.557

   95% DL/2 (t) UCL 0.0369    95%  H-Stat (DL/2) UCL 0.0326

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.306

SD in Log Scale 0.772

Mean in Original Scale 0.0209

SD in Original Scale 0.0304

   95% t UCL 0.0288

   95% Percentile Bootstrap UCL 0.0296

   95% BCA Bootstrap UCL 0.0327

   95% H-UCL 0.0235

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.338 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0319

nu star 32.74

A-D Test Statistic 0.983 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

K-S Test Statistic 0.71 Mean 0.0483

5% K-S Critical Value 0.313 SD 0.0215

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00359

   95% KM (t) UCL 0.0544

Assuming Gamma Distribution    95% KM (z) UCL 0.0543

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0535

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0842

Maximum 0.169    95% KM (BCA) UCL 0.0608

Mean 0.0125    95% KM (Percentile Bootstrap) UCL 0.0575

Median 0.000001 95% KM (Chebyshev) UCL 0.064

SD 0.0335 97.5% KM (Chebyshev) UCL 0.0708

k star 0.115 99% KM (Chebyshev) UCL 0.0841

Theta star 0.109

Nu star 9.624 Potential UCLs to Use

AppChi2 3.708    95% KM (t) UCL 0.0544

   95% Gamma Approximate UCL 0.0323    95% KM (% Bootstrap) UCL 0.0575

   95% Adjusted Gamma UCL 0.0335
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Aroclor-1254

General Statistics

Number of Valid Data 32 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 15

Number of Missing Values 29 Percent Non-Detects 46.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00077 Minimum Detected -7.169

Maximum Detected 3.32 Maximum Detected 1.2

Mean of Detected 0.244 Mean of Detected -4.323

SD of Detected 0.803 SD of Detected 2.248

Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684

Maximum Non-Detect 0.0052 Maximum Non-Detect -5.259

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.339 Shapiro Wilk Test Statistic 0.91

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.13 Mean -5.251

SD 0.59 SD 1.903

   95% DL/2 (t) UCL 0.307    95%  H-Stat (DL/2) UCL 0.113

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.475

SD in Log Scale 2.056

Mean in Original Scale 0.13

SD in Original Scale 0.59

   95% t UCL 0.307

   95% Percentile Bootstrap UCL 0.332

   95% BCA Bootstrap UCL 0.458

   95% H-UCL 0.148

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.241 Data appear Lognormal at 5% Significance Level

Theta Star 1.013

nu star 8.187

A-D Test Statistic 2.201 Nonparametric Statistics

5% A-D Critical Value 0.864 Kaplan-Meier (KM) Method

K-S Test Statistic 0.864 Mean 0.13

5% K-S Critical Value 0.229 SD 0.58

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.106

   95% KM (t) UCL 0.31

Assuming Gamma Distribution    95% KM (z) UCL 0.304

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.307

Minimum 0.000001    95% KM (bootstrap t) UCL 3.257

Maximum 3.32    95% KM (BCA) UCL 0.334

Mean 0.13    95% KM (Percentile Bootstrap) UCL 0.337

Median 0.000805 95% KM (Chebyshev) UCL 0.591

SD 0.59 97.5% KM (Chebyshev) UCL 0.791

k star 0.128 99% KM (Chebyshev) UCL 1.182

Theta star 1.014

Nu star 8.183 Potential UCLs to Use

AppChi2 2.842    99% KM (Chebyshev) UCL 1.182

   95% Gamma Approximate UCL 0.373

   95% Adjusted Gamma UCL 0.396
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Aroclor-1260

General Statistics

Number of Valid Data 30 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 23

Number of Missing Values 31 Percent Non-Detects 76.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0029 Minimum Detected -5.843

Maximum Detected 0.395 Maximum Detected -0.929

Mean of Detected 0.0657 Mean of Detected -4.279

SD of Detected 0.145 SD of Detected 1.688

Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684

Maximum Non-Detect 0.0496 Maximum Non-Detect -3.004

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.67%

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.499 Shapiro Wilk Test Statistic 0.842

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0175 Mean -5.732

SD 0.0716 SD 1.218

   95% DL/2 (t) UCL 0.0397    95%  H-Stat (DL/2) UCL 0.0127

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.283

SD in Log Scale 1.387

Mean in Original Scale 0.0161

SD in Original Scale 0.0717

   95% t UCL 0.0384

   95% Percentile Bootstrap UCL 0.0418

   95% BCA Bootstrap UCL 0.0567

   95% H-UCL 0.0106

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.335 Data appear Lognormal at 5% Significance Level

Theta Star 0.196

nu star 4.692

A-D Test Statistic 1.028 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 0.0176

5% K-S Critical Value 0.33 SD 0.0702

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0139

   95% KM (t) UCL 0.0411

Assuming Gamma Distribution    95% KM (z) UCL 0.0404

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0392

Minimum 0.000001    95% KM (bootstrap t) UCL 0.287

Maximum 0.395    95% KM (BCA) UCL 0.0528

Mean 0.0153    95% KM (Percentile Bootstrap) UCL 0.0437

Median 0.000001 95% KM (Chebyshev) UCL 0.078

SD 0.0719 97.5% KM (Chebyshev) UCL 0.104

k star 0.12 99% KM (Chebyshev) UCL 0.155

Theta star 0.128

Nu star 7.189 Potential UCLs to Use

AppChi2 2.275  97.5% KM (Chebyshev) UCL 0.104

   95% Gamma Approximate UCL 0.0484

   95% Adjusted Gamma UCL 0.052
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Aluminum

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 53

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 3380 Minimum of Log Data 8.126

Maximum 15300 Maximum of Log Data 9.636

Mean 8464 Mean of log Data 8.982

Median 7855 SD of log Data 0.358

SD 2973

Std. Error of Mean 390.4

Coefficient of Variation 0.351

Skewness 0.545

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.109 Lilliefors Test Statistic 0.0605

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9117    95% H-UCL 9219

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10261

   95% Adjusted-CLT UCL (Chen-1995) 9136  97.5% Chebyshev (MVUE) UCL 11033

   95% Modified-t UCL (Johnson-1978) 9121    99% Chebyshev (MVUE) UCL 12549

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.882 Data appear Normal at 5% Significance Level

Theta Star 1074

MLE of Mean 8464

MLE of Standard Deviation 3015

nu star 914.3

Approximate Chi Square Value (.05) 845.1 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 9106

Adjusted Chi Square Value 843.4    95% Jackknife UCL 9117

   95% Standard Bootstrap UCL 9103

Anderson-Darling Test Statistic 0.388    95% Bootstrap-t UCL 9108

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 9117

Kolmogorov-Smirnov Test Statistic 0.0687    95% Percentile Bootstrap UCL 9099

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 9139

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10166

97.5% Chebyshev(Mean, Sd) UCL 10902

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12349

   95% Approximate Gamma UCL 9157

   95% Adjusted Gamma UCL 9175

Potential UCL to Use Use 95% Student's-t UCL 9117
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Arsenic

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 37

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 0.27 Minimum of Log Data -1.309

Maximum 53.6 Maximum of Log Data 3.982

Mean 6.448 Mean of log Data 1.642

Median 5.15 SD of log Data 0.634

SD 7.051

Std. Error of Mean 0.926

Coefficient of Variation 1.094

Skewness 5.699

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.314 Lilliefors Test Statistic 0.168

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.996    95% H-UCL 7.466

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.763

   95% Adjusted-CLT UCL (Chen-1995) 8.711  97.5% Chebyshev (MVUE) UCL 9.832

   95% Modified-t UCL (Johnson-1978) 8.111    99% Chebyshev (MVUE) UCL 11.93

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.299 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.805

MLE of Mean 6.448

MLE of Standard Deviation 4.253

nu star 266.7

Approximate Chi Square Value (.05) 229.8 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 7.971

Adjusted Chi Square Value 229    95% Jackknife UCL 7.996

   95% Standard Bootstrap UCL 8.011

Anderson-Darling Test Statistic 4.528    95% Bootstrap-t UCL 11.16

Anderson-Darling 5% Critical Value 0.761    95% Hall's Bootstrap UCL 15.02

Kolmogorov-Smirnov Test Statistic 0.21    95% Percentile Bootstrap UCL 8.241

Kolmogorov-Smirnov 5% Critical Value 0.118    95% BCA Bootstrap UCL 9.198

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.48

97.5% Chebyshev(Mean, Sd) UCL 12.23

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15.66

   95% Approximate Gamma UCL 7.481

   95% Adjusted Gamma UCL 7.509

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 10.48
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Chromium

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 49

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 6.7 Minimum of Log Data 1.902

Maximum 42 Maximum of Log Data 3.738

Mean 15.96 Mean of log Data 2.684

Median 13.65 SD of log Data 0.402

SD 7.426

Std. Error of Mean 0.975

Coefficient of Variation 0.465

Skewness 1.683

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.183 Lilliefors Test Statistic 0.11

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.59    95% H-UCL 17.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.63

   95% Adjusted-CLT UCL (Chen-1995) 17.8  97.5% Chebyshev (MVUE) UCL 21.26

   95% Modified-t UCL (Johnson-1978) 17.63    99% Chebyshev (MVUE) UCL 24.46

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.685 Data appear Lognormal at 5% Significance Level

Theta Star 2.808

MLE of Mean 15.96

MLE of Standard Deviation 6.695

nu star 659.4

Approximate Chi Square Value (.05) 600.9 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 17.57

Adjusted Chi Square Value 599.4    95% Jackknife UCL 17.59

   95% Standard Bootstrap UCL 17.56

Anderson-Darling Test Statistic 1.375    95% Bootstrap-t UCL 17.89

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 17.99

Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 17.68

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 17.79

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.21

97.5% Chebyshev(Mean, Sd) UCL 22.05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.66

   95% Approximate Gamma UCL 17.52

   95% Adjusted Gamma UCL 17.56

Potential UCL to Use Use 95% Student's-t UCL 17.59

or 95% Modified-t UCL 17.63

or 95% H-UCL 17.5
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Cobalt

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 36

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 0.23 Minimum of Log Data -1.47

Maximum 10.5 Maximum of Log Data 2.351

Mean 3.713 Mean of log Data 1.194

Median 3.35 SD of log Data 0.544

SD 1.759

Std. Error of Mean 0.231

Coefficient of Variation 0.474

Skewness 1.333

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.139 Lilliefors Test Statistic 0.124

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.099    95% H-UCL 4.391

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.072

   95% Adjusted-CLT UCL (Chen-1995) 4.136  97.5% Chebyshev (MVUE) UCL 5.616

   95% Modified-t UCL (Johnson-1978) 4.106    99% Chebyshev (MVUE) UCL 6.686

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.181 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.888

MLE of Mean 3.713

MLE of Standard Deviation 1.816

nu star 485

Approximate Chi Square Value (.05) 434.9 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 4.093

Adjusted Chi Square Value 433.7    95% Jackknife UCL 4.099

   95% Standard Bootstrap UCL 4.082

Anderson-Darling Test Statistic 0.595    95% Bootstrap-t UCL 4.16

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 4.178

Kolmogorov-Smirnov Test Statistic 0.0906    95% Percentile Bootstrap UCL 4.101

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 4.123

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.719

97.5% Chebyshev(Mean, Sd) UCL 5.155

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.011

   95% Approximate Gamma UCL 4.14

   95% Adjusted Gamma UCL 4.151

Potential UCL to Use Use 95% Approximate Gamma UCL 4.14
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Copper

General Statistics

Number of Valid Data 58 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 52

Number of Missing Values 3 Percent Non-Detects 89.66%

Raw Statistics Log-transformed Statistics

Minimum Detected 12.1 Minimum Detected 2.493

Maximum Detected 84.2 Maximum Detected 4.433

Mean of Detected 40.43 Mean of Detected 3.551

SD of Detected 23.8 SD of Detected 0.623

Minimum Non-Detect 2.1 Minimum Non-Detect 0.742

Maximum Non-Detect 28.1 Maximum Non-Detect 3.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 53

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.38%

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.858 Shapiro Wilk Test Statistic 0.906

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.931 Mean 1.749

SD 13.15 SD 0.809

   95% DL/2 (t) UCL 11.82    95%  H-Stat (DL/2) UCL 10.02

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 55.62 Mean in Log Scale 0.639

SD 19.33 SD in Log Scale 1.082

   95% MLE (t) UCL 59.87 Mean in Original Scale 5.492

   95% MLE (Tiku) UCL 69.6 SD in Original Scale 13.91

   95% t UCL 8.545

   95% Percentile Bootstrap UCL 8.762

   95% BCA Bootstrap UCL 9.786

   95% H UCL 4.842

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.868 Data appear Normal at 5% Significance Level

Theta Star 21.64

nu star 22.42

A-D Test Statistic 0.427 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

K-S Test Statistic 0.701 Mean 15.03

5% K-S Critical Value 0.334 SD 11.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.597

   95% KM (t) UCL 17.7

Assuming Gamma Distribution    95% KM (z) UCL 17.66

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.51

Minimum 0.000001    95% KM (bootstrap t) UCL 18.1

Maximum 84.2    95% KM (BCA) UCL 37.61

Mean 4.183    95% KM (Percentile Bootstrap) UCL 36.81

Median 0.000001 95% KM (Chebyshev) UCL 21.99

SD 14.28 97.5% KM (Chebyshev) UCL 25.01

k star 0.0718 99% KM (Chebyshev) UCL 30.92

Theta star 58.27

Nu star 8.327 Potential UCLs to Use

AppChi2 2.926    95% KM (t) UCL 17.7

   95% Gamma Approximate UCL 11.9    95% KM (Percentile Bootstrap) UCL 36.81

   95% Adjusted Gamma UCL 12.24
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Iron

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 53

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 770 Minimum of Log Data 6.646

Maximum 28200 Maximum of Log Data 10.25

Mean 9702 Mean of log Data 9.077

Median 8425 SD of log Data 0.498

SD 4400

Std. Error of Mean 577.7

Coefficient of Variation 0.453

Skewness 1.599

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.146 Lilliefors Test Statistic 0.0998

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10668    95% H-UCL 11229

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12857

   95% Adjusted-CLT UCL (Chen-1995) 10782  97.5% Chebyshev (MVUE) UCL 14141

   95% Modified-t UCL (Johnson-1978) 10688    99% Chebyshev (MVUE) UCL 16662

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.784 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2028

MLE of Mean 9702

MLE of Standard Deviation 4436

nu star 554.9

Approximate Chi Square Value (.05) 501.3 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 10652

Adjusted Chi Square Value 500    95% Jackknife UCL 10668

   95% Standard Bootstrap UCL 10633

Anderson-Darling Test Statistic 0.728    95% Bootstrap-t UCL 10805

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 10945

Kolmogorov-Smirnov Test Statistic 0.0924    95% Percentile Bootstrap UCL 10686

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 10687

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12220

97.5% Chebyshev(Mean, Sd) UCL 13310

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15450

   95% Approximate Gamma UCL 10740

   95% Adjusted Gamma UCL 10768

Potential UCL to Use Use 95% Approximate Gamma UCL 10740
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Manganese

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 52

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 13.6 Minimum of Log Data 2.61

Maximum 267 Maximum of Log Data 5.587

Mean 113.9 Mean of log Data 4.622

Median 100.1 SD of log Data 0.505

SD 53.72

Std. Error of Mean 7.054

Coefficient of Variation 0.472

Skewness 0.848

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.15 Lilliefors Test Statistic 0.112

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 125.7    95% H-UCL 131.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 150.3

   95% Adjusted-CLT UCL (Chen-1995) 126.4  97.5% Chebyshev (MVUE) UCL 165.5

   95% Modified-t UCL (Johnson-1978) 125.9    99% Chebyshev (MVUE) UCL 195.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.327 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 26.33

MLE of Mean 113.9

MLE of Standard Deviation 54.77

nu star 501.9

Approximate Chi Square Value (.05) 451 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 125.5

Adjusted Chi Square Value 449.8    95% Jackknife UCL 125.7

   95% Standard Bootstrap UCL 125.1

Anderson-Darling Test Statistic 0.919    95% Bootstrap-t UCL 127.1

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 126.1

Kolmogorov-Smirnov Test Statistic 0.107    95% Percentile Bootstrap UCL 125.6

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 125.8

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 144.7

97.5% Chebyshev(Mean, Sd) UCL 158

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 184.1

   95% Approximate Gamma UCL 126.8

   95% Adjusted Gamma UCL 127.1

Potential UCL to Use Use 95% Approximate Gamma UCL 126.8
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Mercury

General Statistics

Number of Valid Data 58 Number of Detected Data 43

Number of Distinct Detected Data 40 Number of Non-Detect Data 15

Number of Missing Values 3 Percent Non-Detects 25.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0022 Minimum Detected -6.119

Maximum Detected 2.4 Maximum Detected 0.875

Mean of Detected 0.124 Mean of Detected -3.878

SD of Detected 0.385 SD of Detected 1.706

Minimum Non-Detect 0.00169 Minimum Non-Detect -6.383

Maximum Non-Detect 0.049 Maximum Non-Detect -3.016

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 46

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 79.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.349 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value 0.943

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0929 Mean -4.511

SD 0.335 SD 1.889

   95% DL/2 (t) UCL 0.166    95%  H-Stat (DL/2) UCL 0.163

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.719

SD in Log Scale 2.096

Mean in Original Scale 0.0923

SD in Original Scale 0.335

   95% t UCL 0.166

   95% Percentile Bootstrap UCL 0.167

   95% BCA Bootstrap UCL 0.219

   95% H-UCL 0.242

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.361 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.343

nu star 31.08

A-D Test Statistic 3.779 Nonparametric Statistics

5% A-D Critical Value 0.843 Kaplan-Meier (KM) Method

K-S Test Statistic 0.843 Mean 0.0928

5% K-S Critical Value 0.145 SD 0.332

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0441

   95% KM (t) UCL 0.167

Assuming Gamma Distribution    95% KM (z) UCL 0.165

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.166

Minimum 0.000001    95% KM (bootstrap t) UCL 0.347

Maximum 2.4    95% KM (BCA) UCL 0.182

Mean 0.092    95% KM (Percentile Bootstrap) UCL 0.175

Median 0.0077 95% KM (Chebyshev) UCL 0.285

SD 0.335 97.5% KM (Chebyshev) UCL 0.368

k star 0.186 99% KM (Chebyshev) UCL 0.532

Theta star 0.495

Nu star 21.53 Potential UCLs to Use

AppChi2 11.99  97.5% KM (Chebyshev) UCL 0.368

   95% Gamma Approximate UCL 0.165

   95% Adjusted Gamma UCL 0.168
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Thallium

General Statistics

Number of Valid Data 58 Number of Detected Data 9

Number of Distinct Detected Data 8 Number of Non-Detect Data 49

Number of Missing Values 3 Percent Non-Detects 84.48%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 0.34 Maximum Detected -1.079

Mean of Detected 0.229 Mean of Detected -1.51

SD of Detected 0.0639 SD of Detected 0.284

Minimum Non-Detect 0.062 Minimum Non-Detect -2.781

Maximum Non-Detect 0.27 Maximum Non-Detect -1.309

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.55%

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0844 Mean -2.69

SD 0.0701 SD 0.601

   95% DL/2 (t) UCL 0.0998    95%  H-Stat (DL/2) UCL 0.095

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.439

SD in Log Scale 0.486

Mean in Original Scale 0.1

SD in Original Scale 0.0635

   95% t UCL 0.114

   95% Percentile Bootstrap UCL 0.114

   95% BCA Bootstrap UCL 0.116

   95% H-UCL 0.111

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.684 Data appear Normal at 5% Significance Level

Theta Star 0.0236

nu star 174.3

A-D Test Statistic 0.312 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

K-S Test Statistic 0.721 Mean 0.146

5% K-S Critical Value 0.279 SD 0.0432

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00608

   95% KM (t) UCL 0.156

Assuming Gamma Distribution    95% KM (z) UCL 0.156

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.181

Minimum 0.000001    95% KM (bootstrap t) UCL 0.158

Maximum 0.34    95% KM (BCA) UCL 0.211

Mean 0.0355    95% KM (Percentile Bootstrap) UCL 0.208

Median 0.000001 95% KM (Chebyshev) UCL 0.172

SD 0.087 97.5% KM (Chebyshev) UCL 0.184

k star 0.102 99% KM (Chebyshev) UCL 0.206

Theta star 0.349

Nu star 11.82 Potential UCLs to Use

AppChi2 5.11    95% KM (t) UCL 0.156

   95% Gamma Approximate UCL 0.0822    95% KM (Percentile Bootstrap) UCL 0.208

   95% Adjusted Gamma UCL 0.084
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Thorium

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 33

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 2.6 Minimum of Log Data 0.956

Maximum 10.9 Maximum of Log Data 2.389

Mean 5.762 Mean of log Data 1.708

Median 5.5 SD of log Data 0.298

SD 1.723

Std. Error of Mean 0.226

Coefficient of Variation 0.299

Skewness 0.739

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.114 Lilliefors Test Statistic 0.0679

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.14    95% H-UCL 6.167

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.764

   95% Adjusted-CLT UCL (Chen-1995) 6.158  97.5% Chebyshev (MVUE) UCL 7.197

   95% Modified-t UCL (Johnson-1978) 6.144    99% Chebyshev (MVUE) UCL 8.047

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.17 Data appear Normal at 5% Significance Level

Theta Star 0.516

MLE of Mean 5.762

MLE of Standard Deviation 1.724

nu star 1296

Approximate Chi Square Value (.05) 1213 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 6.134

Adjusted Chi Square Value 1211    95% Jackknife UCL 6.14

   95% Standard Bootstrap UCL 6.129

Anderson-Darling Test Statistic 0.318    95% Bootstrap-t UCL 6.153

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 6.153

Kolmogorov-Smirnov Test Statistic 0.0803    95% Percentile Bootstrap UCL 6.16

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 6.172

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.748

97.5% Chebyshev(Mean, Sd) UCL 7.175

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.014

   95% Approximate Gamma UCL 6.154

   95% Adjusted Gamma UCL 6.165

Potential UCL to Use Use 95% Student's-t UCL 6.14
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Titanium

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 52

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 266 Minimum of Log Data 5.583

Maximum 1090 Maximum of Log Data 6.994

Mean 490.7 Mean of log Data 6.139

Median 439 SD of log Data 0.324

SD 187.6

Std. Error of Mean 24.64

Coefficient of Variation 0.382

Skewness 1.773

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.239 Lilliefors Test Statistic 0.163

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 531.9    95% H-UCL 525.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 580.6

   95% Adjusted-CLT UCL (Chen-1995) 537.3  97.5% Chebyshev (MVUE) UCL 620.6

   95% Modified-t UCL (Johnson-1978) 532.8    99% Chebyshev (MVUE) UCL 699.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.496 Data do not follow a Discernable Distribution (0.05)

Theta Star 57.75

MLE of Mean 490.7

MLE of Standard Deviation 168.3

nu star 985.6

Approximate Chi Square Value (.05) 913.7 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 531.2

Adjusted Chi Square Value 912    95% Jackknife UCL 531.9

   95% Standard Bootstrap UCL 530

Anderson-Darling Test Statistic 2.306    95% Bootstrap-t UCL 539.9

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 538

Kolmogorov-Smirnov Test Statistic 0.189    95% Percentile Bootstrap UCL 532.4

Kolmogorov-Smirnov 5% Critical Value 0.117    95% BCA Bootstrap UCL 538.1

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 598.1

97.5% Chebyshev(Mean, Sd) UCL 644.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 735.8

   95% Approximate Gamma UCL 529.3

   95% Adjusted Gamma UCL 530.3

Potential UCL to Use Use 95% Student's-t UCL 531.9

or 95% Modified-t UCL 532.8
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Tungsten

General Statistics

Number of Valid Data 58 Number of Detected Data 20

Number of Distinct Detected Data 17 Number of Non-Detect Data 38

Number of Missing Values 3 Percent Non-Detects 65.52%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 243 Maximum Detected 5.493

Mean of Detected 12.92 Mean of Detected -0.512

SD of Detected 54.17 SD of Detected 1.728

Minimum Non-Detect 0.061 Minimum Non-Detect -2.797

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 54

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.10%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.249 Shapiro Wilk Test Statistic 0.72

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.519 Mean -1.853

SD 31.87 SD 1.471

   95% DL/2 (t) UCL 11.52    95%  H-Stat (DL/2) UCL 0.845

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.384

SD in Log Scale 2.479

Mean in Original Scale 4.464

SD in Original Scale 31.88

   95% t UCL 11.46

   95% Percentile Bootstrap UCL 12.8

   95% BCA Bootstrap UCL 17.18

   95% H-UCL 3.453

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.232 Data do not follow a Discernable Distribution (0.05)

Theta Star 55.69

nu star 9.282

A-D Test Statistic 4.791 Nonparametric Statistics

5% A-D Critical Value 0.873 Kaplan-Meier (KM) Method

K-S Test Statistic 0.873 Mean 4.526

5% K-S Critical Value 0.213 SD 31.59

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.256

   95% KM (t) UCL 11.64

Assuming Gamma Distribution    95% KM (z) UCL 11.53

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11.47

Minimum 0.000001    95% KM (bootstrap t) UCL 281.3

Maximum 243    95% KM (BCA) UCL 16.98

Mean 4.456    95% KM (Percentile Bootstrap) UCL 12.89

Median 0.000001 95% KM (Chebyshev) UCL 23.08

SD 31.88 97.5% KM (Chebyshev) UCL 31.11

k star 0.0855 99% KM (Chebyshev) UCL 46.88

Theta star 52.13

Nu star 9.915 Potential UCLs to Use

AppChi2 3.889    95% KM (Chebyshev) UCL 23.08

   95% Gamma Approximate UCL 11.36

   95% Adjusted Gamma UCL 11.65
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Uranium

General Statistics

Number of Valid Observations 58 Number of Distinct Observations 36

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 0.74 Minimum of Log Data -0.301

Maximum 49.4 Maximum of Log Data 3.9

Mean 5.412 Mean of log Data 1.076

Median 2.1 SD of log Data 0.97

SD 8.628

Std. Error of Mean 1.133

Coefficient of Variation 1.594

Skewness 3.41

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.334 Lilliefors Test Statistic 0.181

Lilliefors Critical Value 0.116 Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.307    95% H-UCL 6.312

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.661

   95% Adjusted-CLT UCL (Chen-1995) 7.818  97.5% Chebyshev (MVUE) UCL 8.968

   95% Modified-t UCL (Johnson-1978) 7.391    99% Chebyshev (MVUE) UCL 11.54

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.911 Data do not follow a Discernable Distribution (0.05)

Theta Star 5.943

MLE of Mean 5.412

MLE of Standard Deviation 5.671

nu star 105.6

Approximate Chi Square Value (.05) 82.93 Nonparametric Statistics

Adjusted Level of Significance 0.0459    95% CLT UCL 7.276

Adjusted Chi Square Value 82.41    95% Jackknife UCL 7.307

   95% Standard Bootstrap UCL 7.268

Anderson-Darling Test Statistic 4.844    95% Bootstrap-t UCL 8.408

Anderson-Darling 5% Critical Value 0.782    95% Hall's Bootstrap UCL 8.354

Kolmogorov-Smirnov Test Statistic 0.267    95% Percentile Bootstrap UCL 7.388

Kolmogorov-Smirnov 5% Critical Value 0.12    95% BCA Bootstrap UCL 7.834

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.35

97.5% Chebyshev(Mean, Sd) UCL 12.49

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.69

   95% Approximate Gamma UCL 6.895

   95% Adjusted Gamma UCL 6.938

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 10.35
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Vanadium

General Statistics

Number of Valid Data 58 Number of Detected Data 56

Number of Distinct Detected Data 46 Number of Non-Detect Data 2

Number of Missing Values 3 Percent Non-Detects 3.45%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.4 Minimum Detected 1.686

Maximum Detected 64.2 Maximum Detected 4.162

Mean of Detected 16.86 Mean of Detected 2.726

SD of Detected 9.097 SD of Detected 0.425

Minimum Non-Detect 12.3 Minimum Non-Detect 2.51

Maximum Non-Detect 12.9 Maximum Non-Detect 2.557

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 32

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.83%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.174 Lilliefors Test Statistic 0.11

5% Lilliefors Critical Value 0.118 5% Lilliefors Critical Value 0.118

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 16.49 Mean 2.695

SD 9.145 SD 0.449

   95% DL/2 (t) UCL 18.5    95%  H-Stat (DL/2) UCL 18.29

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 13.03 Mean in Log Scale 2.712

SD 12.76 SD in Log Scale 0.424

   95% MLE (t) UCL 15.83 Mean in Original Scale 16.63

   95% MLE (Tiku) UCL 16.31 SD in Original Scale 9.017

   95% t UCL 18.61

   95% Percentile Bootstrap UCL 18.63

   95% BCA Bootstrap UCL 19.11

   95% H UCL 18.28

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.941 Data appear Lognormal at 5% Significance Level

Theta Star 3.412

nu star 553.4

A-D Test Statistic 1.231 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 16.64

5% K-S Critical Value 0.119 SD 8.94

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.185

   95% KM (t) UCL 18.62

Assuming Gamma Distribution    95% KM (z) UCL 18.59

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.62

Minimum 5.4    95% KM (bootstrap t) UCL 19.41

Maximum 64.2    95% KM (BCA) UCL 18.76

Mean 16.65    95% KM (Percentile Bootstrap) UCL 18.71

Median 14.3 95% KM (Chebyshev) UCL 21.81

SD 9.007 97.5% KM (Chebyshev) UCL 24.04

k star 4.968 99% KM (Chebyshev) UCL 28.43

Theta star 3.351

Nu star 576.3 Potential UCLs to Use

AppChi2 521.6    95% KM (Chebyshev) UCL 21.81

   95% Gamma Approximate UCL 18.4

   95% Adjusted Gamma UCL 18.44
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Zirconium

General Statistics

Number of Valid Data 58 Number of Detected Data 47

Number of Distinct Detected Data 28 Number of Non-Detect Data 11

Number of Missing Values 3 Percent Non-Detects 18.97%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.94 Minimum Detected -0.0619

Maximum Detected 8.7 Maximum Detected 2.163

Mean of Detected 3.001 Mean of Detected 0.969

SD of Detected 1.649 SD of Detected 0.508

Minimum Non-Detect 0.72 Minimum Non-Detect -0.329

Maximum Non-Detect 3.1 Maximum Non-Detect 1.131

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 39

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.946 5% Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.617 Mean 0.763

SD 1.692 SD 0.658

   95% DL/2 (t) UCL 2.989    95%  H-Stat (DL/2) UCL 3.17

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.994 Mean in Log Scale 0.828

SD 2.429 SD in Log Scale 0.561

   95% MLE (t) UCL 2.527 Mean in Original Scale 2.683

   95% MLE (Tiku) UCL 2.863 SD in Original Scale 1.632

   95% t UCL 3.041

   95% Percentile Bootstrap UCL 3.049

   95% BCA Bootstrap UCL 3.09

   95% H UCL 3.092

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.753 Data appear Lognormal at 5% Significance Level

Theta Star 0.8

nu star 352.8

A-D Test Statistic 1.034 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 2.691

5% K-S Critical Value 0.13 SD 1.615

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.216

   95% KM (t) UCL 3.051

Assuming Gamma Distribution    95% KM (z) UCL 3.045

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.033

Minimum 0.000001    95% KM (bootstrap t) UCL 3.12

Maximum 8.7    95% KM (BCA) UCL 3.097

Mean 2.616    95% KM (Percentile Bootstrap) UCL 3.067

Median 2.05 95% KM (Chebyshev) UCL 3.63

SD 1.728 97.5% KM (Chebyshev) UCL 4.037

k star 0.551 99% KM (Chebyshev) UCL 4.835

Theta star 4.75

Nu star 63.89 Potential UCLs to Use

AppChi2 46.5    95% KM (Chebyshev) UCL 3.63

   95% Gamma Approximate UCL 3.594

   95% Adjusted Gamma UCL 3.623
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Future B2 – AOI 2 & 4 Soils Area at the Cooling Pond 
Subsurface Soil 

 
 



15 5

5 10

7 66.67%

0.00043 -7.751725

2.82 1.0367369

0.736326 -3.880777

1.2222909 4.0268894SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Trichloroethene

General Statistics

Number of Valid Data Number of Detected Data
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0.000896 -7.01757

0.00134 -6.615086

12

3

80.00%

0.724237 0.850276

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.724237 0.850276

0.762 0.762

0.2457818 -6.353881

0.7454975 2.8144961

0.5848104 9.6248357

N/A

-7.42084

3 4774225SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

3.4774225

0.2455505

0.7455791

0.5846162

0.6212225

0.809306

275.40118

0.2153597

3.4190516Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

2.1535972

0.5332292

0.7734976

0.7734976 0.2457389

0.3880458 0.7202336

0.2079135

0.6119392

0.5877263

0.5843542

0.000001 201.93085

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

2.82 0.7542

0.2454427 0.73612

0.000001 1.1520131

0.7456171 1.5441586

0.1167417 2.3144526

2.1024417

3.5022517

0.5355687 0.6119392

1.6050265

2.0614371

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

2.0614371   95% Adjusted Gamma UCL
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17 3

3 14

5 82.35%

0.0268 -3.619353

0.148 -1.910543

0.0843667 -2.692368

0.0608273 0.863604SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data
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0.034 -3.381395

0.0777 -2.5549

15

2

88.24%

0.9925205 0.9787914

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.9925205 0.9787914

0.767 0.767

0.0310206 -3.734253

0.033701 0.612647

0.0452909 0.0400955

N/A

-3.484394

0 4858502SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.4858502

0.0362048

0.031474

0.0495321

0.0505175

0.056684

0.0441184

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.0369588

    N/A    0.0302803

0.0089946

0.0526623

0.0517536

0.0708468

    N/A    0.0451551

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A    0.148

    N/A    0.148

    N/A    0.0761654

    N/A    0.0931301

    N/A    0.1264539

    N/A    

    N/A    

    N/A    0.0526623

    N/A    0.148

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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17 3

3 14

5 82.35%

0.075 -2.590267

0.144 -1.937942

0.1014333 -2.32993

0.0372218 0.3455155SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data
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0.034 -3.381395

0.0777 -2.5549

15

2

88.24%

0.8590824 0.8910966

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.8590824 0.8910966

0.767 0.767

0.0340294 -3.670458

0.0351132 0.6775301

0.0488977 0.0467433

N/A

-3.533332

0 5873193SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.5873193

0.036489

0.0336696

0.050746

0.0505257

0.0548476

0.0474264

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.0796647

    N/A    0.0162647

0.0048313

0.0880996

0.0876115

0.0880579

    N/A    0.0982033

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A    0.144

    N/A        N/A    

    N/A    0.100724

    N/A    0.1098364

    N/A    0.1277358

    N/A    

    N/A    

    N/A    0.0880996

    N/A        N/A    

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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17 2

2 15

5 88.24%

0.166 -1.795767

0.263 -1.335601

0.2145 -1.565684

0.0685894 0.3253867SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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0.034 -3.381395

0.0777 -2.5549

15

2

88.24%

    N/A       N/A    

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

    N/A       N/A    

    N/A        N/A    

0.0424176 -3.680136

0.0671909 0.8217218

0.0708689 0.0577125

N/A

    N/A    

N/ASD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.1717059

    N/A    0.0228235

0.0078284

0.1853734

0.1845825

0.2364964

    N/A        N/A    

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A        N/A    

    N/A    0.263

    N/A    0.2058291

    N/A    0.2205943

    N/A    0.2495975

    N/A    

    N/A    

    N/A    0.1853734

    N/A    0.263

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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17 2

2 15

5 88.24%

0.063 -2.764621

0.109 -2.216407

0.086 -2.490514

0.0325269 0.3876452SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data
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0.034 -3.381395

0.0777 -2.5549

16

1

94.12%

    N/A       N/A    

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

    N/A       N/A    

    N/A        N/A    

0.0273 -3.78894

0.0240785 0.5324096

0.0374958 0.0343222

N/A

    N/A    

N/ASD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.0657059

    N/A    0.0108235

0.0037124

0.0721874

0.0718123

0.0964313

    N/A        N/A    

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A    0.109

    N/A    0.109

    N/A    0.081888

    N/A    0.0888901

    N/A    0.1026442

    N/A    

    N/A    

    N/A    0.0721874

    N/A    0.109

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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16 14

14 2

6 12.50%

0.002 -6.214608

9.83 2.2854389

1.0683571 -2.564477

2.6739573 2.6935841SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data
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0.00364 -5.615772

1.89 0.6365768

14

2

87.50%

0.4612673 0.9277169

0.874 0.8745% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.874 0.874

0.9939888 -2.64176

2.5035288 2.7632712

2.0911917 226.47536

N/A

-2.79931

2.6221811

0 9373644

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.9373644

2.5149286

2.0395636

2.046844

2.7388085

88.257678

0.2575078

4.1488344

7.2102178

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

0.8761524

0.8456574

0.8456574 0.9432356

0.249496 2.4334482

0.6314501

2.0501994

1.9818786

2.0449514

0.000001 12.894038

9.83 2.1498636

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

0.9348126 2.002975

0.0713 3.6956627

2.5159232 4.8866402

0.196068 7.2260847

4.7677986

6.2741753

1.7815425 3.6956627

3.2921911

3.8500764

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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16 10

10 6

6 37.50%

0.0096 -4.645992

22.9 3.1311369

2.51608 -2.411781

7.1765048 2.593098SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data
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0.0034 -5.68398

0.0373 -3.288762

11

5

68.75%

0.407342 0.8109679

0.842 0.8425% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.842 0.842

1.5742763 -3.732392

5.6989672 2.7276184

4.0719204 62.16394

N/A

-4.505835

3.4935899

1 5727651

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

1.5727651

5.6994102

4.0706034

4.3863695

6.0349472

3944.4339

0.2191037

11.483511

4.3820743

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

1.5007152

0.8467845

0.8467845 1.5762906

0.2929713 5.5174276

1.4539698

4.125173

3.9678582

4.0724357

0.000001 52.982105

22.9 4.433725

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

1.5725504 4.355275

0.0143 7.9139983

5.6994733 10.656329

0.1327244 16.043108

11.848241

4.2471799

0.8217138 16.043108

8.1280183

9.9822444

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Aluminum

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 20

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 4670 Minimum of Log Data 8.4489144

Maximum 18000 Maximum of Log Data 9.798127

Mean 8832.381 Mean of log Data 9.0318906

Median 8080 SD of log Data 0.3311823

SD 3160.4808
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Std. Error of Mean 689.67346

Coefficient of Variation 0.3578289

Skewness 1.3135557

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9050373 Shapiro Wilk Test Statistic 0.9821814

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

12859.24

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10021.873    95% H-UCL 10138.109

   95% Modified-t UCL (Johnson-1978) 10054.821    99% Chebyshev (MVUE) UCL 15259.622

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11637.241

   95% Adjusted-CLT UCL (Chen-1995) 10178.026  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.0661679 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1094.991

MLE of Mean 8832.381

MLE of Standard Deviation 3109.8838

nu star 338 77905nu star 338.77905

Approximate Chi Square Value (.05) 297.1304 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 9966.7928

Adjusted Chi Square Value 294.13858    95% Jackknife UCL 10021.873

   95% Standard Bootstrap UCL 9901.8847

Anderson-Darling Test Statistic 0.2671372    95% Bootstrap-t UCL 10257.314

Anderson-Darling 5% Critical Value 0.7429658    95% Hall's Bootstrap UCL 10516.225

Kolmogorov-Smirnov Test Statistic 0.1110328    95% Percentile Bootstrap UCL 9981.4286

Kolmogorov-Smirnov 5% Critical Value 0.1894739    95% BCA Bootstrap UCL 10176.19

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11838.598

97.5% Chebyshev(Mean, Sd) UCL 13139.39

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15694.545

   95% Approximate Gamma UCL 10070.412

   95% Adjusted Gamma UCL 10172.843

Potential UCL to Use Use 95% Approximate Gamma UCL 10070.412
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Arsenic

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 19

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 2.9 Minimum of Log Data 1.0647107

Maximum 41 Maximum of Log Data 3.7135721

Mean 8.9714286 Mean of log Data 1.8892643

Median 5.5 SD of log Data 0.7006757

SD 9.6649958
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Std. Error of Mean 2.109075

Coefficient of Variation 1.0773084

Skewness 2.690753

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5906502 Shapiro Wilk Test Statistic 0.8680275

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

16.846886

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12.608989    95% H-UCL 11.918978

   95% Modified-t UCL (Johnson-1978) 12.815386    99% Chebyshev (MVUE) UCL 21.895799

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14.276557

   95% Adjusted-CLT UCL (Chen-1995) 13.763782  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.5652835 Data do not follow a Discernable Distribution (0.05)

Theta Star 5.7315038

MLE of Mean 8.9714286

MLE of Standard Deviation 7.1707585

nu star 65 741909nu star 65.741909

Approximate Chi Square Value (.05) 48.084426 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 12.440548

Adjusted Chi Square Value 46.92436    95% Jackknife UCL 12.608989

   95% Standard Bootstrap UCL 12.346338

Anderson-Darling Test Statistic 1.6843712    95% Bootstrap-t UCL 19.878265

Anderson-Darling 5% Critical Value 0.7556615    95% Hall's Bootstrap UCL 29.345926

Kolmogorov-Smirnov Test Statistic 0.2323516    95% Percentile Bootstrap UCL 12.671429

Kolmogorov-Smirnov 5% Critical Value 0.192176    95% BCA Bootstrap UCL 13.985714

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.164673

97.5% Chebyshev(Mean, Sd) UCL 22.142598

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29.95646

   95% Approximate Gamma UCL 12.265902

   95% Adjusted Gamma UCL 12.56914

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 18.164673
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Chromium

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 18

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 9.1 Minimum of Log Data 2.2082744

Maximum 23 Maximum of Log Data 3.1354942

Mean 16.080952 Mean of log Data 2.7539409

Median 16.1 SD of log Data 0.226528

SD 3.5072238
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Std. Error of Mean 0.765339

Coefficient of Variation 0.218098

Skewness 0.0890594

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9811387 Shapiro Wilk Test Statistic 0.9709944

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

21.101014

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.400946    95% H-UCL 17.638325

   95% Modified-t UCL (Johnson-1978) 17.403425    99% Chebyshev (MVUE) UCL 24.072377

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.588336

   95% Adjusted-CLT UCL (Chen-1995) 17.355716  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.260749 Data appear Normal at 5% Significance Level

Theta Star 0.8806294

MLE of Mean 16.080952

MLE of Standard Deviation 3.7631582

nu star 766 95145nu star 766.95145

Approximate Chi Square Value (.05) 703.68754 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 17.339823

Adjusted Chi Square Value 699.04227    95% Jackknife UCL 17.400946

   95% Standard Bootstrap UCL 17.320851

Anderson-Darling Test Statistic 0.2293152    95% Bootstrap-t UCL 17.398784

Anderson-Darling 5% Critical Value 0.7424647    95% Hall's Bootstrap UCL 17.369548

Kolmogorov-Smirnov Test Statistic 0.1045473    95% Percentile Bootstrap UCL 17.361905

Kolmogorov-Smirnov 5% Critical Value 0.1891982    95% BCA Bootstrap UCL 17.357143

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.416988

97.5% Chebyshev(Mean, Sd) UCL 20.860493

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.695979

   95% Approximate Gamma UCL 17.526685

   95% Adjusted Gamma UCL 17.643153

Potential UCL to Use Use 95% Student's-t UCL 17.400946
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Cobalt

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 18

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 1.9 Minimum of Log Data 0.6418539

Maximum 7.9 Maximum of Log Data 2.0668628

Mean 4.247619 Mean of log Data 1.3837859

Median 4.1 SD of log Data 0.3632402

SD 1.5635278

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future B2.xls: SO_Future B2

Page 11 of 23

Std. Error of Mean 0.3411897

Coefficient of Variation 0.3680951

Skewness 0.8246628

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9385738 Shapiro Wilk Test Statistic 0.9809577

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

6.3940496

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.8360752    95% H-UCL 4.9641556

   95% Modified-t UCL (Johnson-1978) 4.8463084    99% Chebyshev (MVUE) UCL 7.6672305

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.7458916

   95% Adjusted-CLT UCL (Chen-1995) 4.8744321  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.0207127 Data appear Normal at 5% Significance Level

Theta Star 0.6050125

MLE of Mean 4.247619

MLE of Standard Deviation 1.6030791

nu star 294 86993nu star 294.86993

Approximate Chi Square Value (.05) 256.0943 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 4.8088262

Adjusted Chi Square Value 253.32214    95% Jackknife UCL 4.8360752

   95% Standard Bootstrap UCL 4.7971202

Anderson-Darling Test Statistic 0.2479248    95% Bootstrap-t UCL 4.9667793

Anderson-Darling 5% Critical Value 0.7436196    95% Hall's Bootstrap UCL 4.9179104

Kolmogorov-Smirnov Test Statistic 0.106256    95% Percentile Bootstrap UCL 4.7952381

Kolmogorov-Smirnov 5% Critical Value 0.1896179    95% BCA Bootstrap UCL 4.8333333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.7348306

97.5% Chebyshev(Mean, Sd) UCL 6.3783482

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.642414

   95% Approximate Gamma UCL 4.8907576

   95% Adjusted Gamma UCL 4.9442782

Potential UCL to Use Use 95% Student's-t UCL 4.8360752
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21 10

10 11

2 52.38%

7.6 2.0281482

545 6.3007858

163.39 4.0939983

204.73303 1.6283028SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Data Number of Detected Data
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6.2 1.8245493

40.7 3.7062281

16

5

76.19%

0.7711853 0.9058515

0.842 0.8425% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.842 0.842

81.764286 2.903346

158.8691 1.6540184

141.55695 267.17315

N/A

2.2335839

2.1754587

78 903752

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

78.903752

160.2384

139.21178

136.70322

156.52065

863.55467

0.496753

328.91597

9.9350603

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

0.5374703

0.7678281

0.7678281 82.209524

0.2786213 154.78789

35.607885

143.62309

140.77928

141.25959

0.000001 186.16279

545 150.04069

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

77.804762 145.1373

0.000001 237.42069

160.79152 304.58069

0.1053039 436.5035

738.85939

4.4227631

0.8954814 143.62309

384.27602

439.27054

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Iron

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 21

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 5340 Minimum of Log Data 8.5829809

Maximum 19600 Maximum of Log Data 9.8832848

Mean 11114.286 Mean of log Data 9.2703042

Median 11300 SD of log Data 0.3140429

SD 3411.5342
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Std. Error of Mean 744.4578

Coefficient of Variation 0.3069504

Skewness 0.5754726

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9725648 Shapiro Wilk Test Statistic 0.9859532

   95% Student's-t UCL 12398.266   95% H-UCL 12695.468

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Student s-t UCL 12398.266   95% H-UCL 12695.468

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14503.009

   95% Adjusted-CLT UCL (Chen-1995) 12438.703  97.5% Chebyshev (MVUE) UCL 15963.629

Gamma Distribution Test Data Distribution

Theta Star 1163.3218

   95% Modified-t UCL (Johnson-1978) 12413.847    99% Chebyshev (MVUE) UCL 18832.733

MLE of Mean 11114.286

MLE of Standard Deviation 3595.7601

nu star 401.26472

Approximate Chi Square Value (.05) 355.83216 Nonparametric Statistics

Adjusted Level of Significance 0 0383 95% CLT UCL 12338 81Adjusted Level of Significance 0.0383   95% CLT UCL 12338.81

Adjusted Chi Square Value 352.55097    95% Jackknife UCL 12398.266

   95% Standard Bootstrap UCL 12299.685

Anderson-Darling Test Statistic 0.161395    95% Bootstrap-t UCL 12505.762

Anderson-Darling 5% Critical Value 0.7426178    95% Hall's Bootstrap UCL 12442.736

Kolmogorov-Smirnov Test Statistic 0.1096447    95% Percentile Bootstrap UCL 12322.857

Kolmogorov-Smirnov 5% Critical Value 0.1893789    95% BCA Bootstrap UCL 12626.667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14359.302

97.5% Chebyshev(Mean, Sd) UCL 15763.423

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18521.547

   95% Approximate Gamma UCL 12533.355

   95% Adjusted Gamma UCL 12650.003

Potential UCL to Use Use 95% Student's-t UCL 12398.266
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Manganese

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 20

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 67.3 Minimum of Log Data 4.2091602

Maximum 271 Maximum of Log Data 5.6021188

Mean 150.49524 Mean of log Data 4.9502478

Median 139 SD of log Data 0.3673221

SD 55.57875
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Std. Error of Mean 12.128278

Coefficient of Variation 0.3693057

Skewness 0.7569186

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9445057 Shapiro Wilk Test Statistic 0.9870235

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

227.50095

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 171.4131    95% H-UCL 176.29457

   95% Modified-t UCL (Johnson-1978) 171.74698    99% Chebyshev (MVUE) UCL 273.15102

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 204.26116

   95% Adjusted-CLT UCL (Chen-1995) 172.585  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.9011751 Data appear Normal at 5% Significance Level

Theta Star 21.80719

MLE of Mean 150.49524

MLE of Standard Deviation 57.28768

nu star 289 84935nu star 289.84935

Approximate Chi Square Value (.05) 251.41551 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 170.44448

Adjusted Chi Square Value 248.66948    95% Jackknife UCL 171.4131

   95% Standard Bootstrap UCL 169.67039

Anderson-Darling Test Statistic 0.1670419    95% Bootstrap-t UCL 176.49075

Anderson-Darling 5% Critical Value 0.7436943    95% Hall's Bootstrap UCL 173.32827

Kolmogorov-Smirnov Test Statistic 0.1085508    95% Percentile Bootstrap UCL 170.95714

Kolmogorov-Smirnov 5% Critical Value 0.1896343    95% BCA Bootstrap UCL 171.7619

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 203.36117

97.5% Chebyshev(Mean, Sd) UCL 226.23631

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 271.17008

   95% Approximate Gamma UCL 173.50142

   95% Adjusted Gamma UCL 175.41737

Potential UCL to Use Use 95% Student's-t UCL 171.4131
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21 14

13 7

2 33.33%

0.0028 -5.878136

0.051 -2.97593

0.0162143 -4.504006

0.0141507 0.9494741SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Data Number of Detected Data
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0.00201 -6.209621

0.064 -2.748872

21

0

100.00%

0.8614433 0.9405465

0.874 0.8745% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.874 0.874

0.0160248 -4.608776

0.0134953 1.143235

0.0211039 0.0388305

N/A

-4.825671

0.9937612

0 0125466

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.0125466

0.0126877

0.0173218

0.0172833

0.0182823

0.0231904

1.1889157

0.0136379

33.28964

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

0.3441739

0.7515333

0.7515333 0.0135875

0.2329577 0.0129776

0.0031745

0.0190627

0.0188092

0.0190337

0.000001 0.0212347

0.051 0.0194108

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

0.0129599 0.019015

0.010962 0.027425

0.0127876 0.0334125

0.4530804 0.0451739

0.0286039

19.029378

10.138836 0.019015

0.0243241

0.0255786

AppChi2    95% KM (Percentile Bootstrap) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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21 5

5 16

2 76.19%

0.11 -2.207275

1.5 0.4054651

0.412 -1.506798

0.6088267 1.086206SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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0.092 -2.385967

0.19 -1.660731

20

1

95.24%

0.5937588 0.712919

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.5937588 0.712919

0.762 0.762

0.146119 -2.48365

0.3122562 0.7661073

0.2636412 0.1649832

N/A

-3.661675

1 4326735SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

1.4326735

0.109875

0.3227195

0.2313351

0.2413382

0.3211303

0.2000698

0.5085467

0.8101517Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

5.0854671

0.9871292

0.6930528

0.6930528 0.1826056

0.3649702 0.2950857

0.0720052

0.3067943

0.3010436

0.2905109

0.000001 1.512944

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

1.5 1.5

0.098096 0.3181633

0.000001 0.4964691

0.3262913 0.6322781

0.1135159 0.8990486

0.8641609

4.7676674

1.0463953 1.5

0.4469526

0.5074896

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.5074896   95% Adjusted Gamma UCL
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Thorium

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 20

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 2.8 Minimum of Log Data 1.0296194

Maximum 7.8 Maximum of Log Data 2.0541237

Mean 5.3285714 Mean of log Data 1.6353237

Median 5.3 SD of log Data 0.2895321

SD 1.4321812
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Std. Error of Mean 0.3125275

Coefficient of Variation 0.2687739

Skewness -0.073156

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9760453 Shapiro Wilk Test Statistic 0.9539544

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

7.4745272

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.8675934    95% H-UCL 6.0221808

   95% Modified-t UCL (Johnson-1978) 5.8667619    99% Chebyshev (MVUE) UCL 8.7410221

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.829773

   95% Adjusted-CLT UCL (Chen-1995) 5.8373025  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.522822 Data appear Normal at 5% Significance Level

Theta Star 0.4624363

MLE of Mean 5.3285714

MLE of Standard Deviation 1.5697532

nu star 483 95852nu star 483.95852

Approximate Chi Square Value (.05) 433.94688 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 5.8426335

Adjusted Chi Square Value 430.31545    95% Jackknife UCL 5.8675934

   95% Standard Bootstrap UCL 5.8477398

Anderson-Darling Test Statistic 0.253169    95% Bootstrap-t UCL 5.862403

Anderson-Darling 5% Critical Value 0.7425925    95% Hall's Bootstrap UCL 5.8402253

Kolmogorov-Smirnov Test Statistic 0.1024945    95% Percentile Bootstrap UCL 5.8190476

Kolmogorov-Smirnov 5% Critical Value 0.1893353    95% BCA Bootstrap UCL 5.8428571

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.6908474

97.5% Chebyshev(Mean, Sd) UCL 7.2803054

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.4381813

   95% Approximate Gamma UCL 5.9426803

   95% Adjusted Gamma UCL 5.9928305

Potential UCL to Use Use 95% Student's-t UCL 5.8675934
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General Statistics

Number of Valid Observations 21 Number of Distinct Observations 19

Titanium

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 309 Minimum of Log Data 5.7333413

Maximum 651 Maximum of Log Data 6.4785096

Mean 461.71429 Mean of log Data 6.1165593

Median 456 SD of log Data 0.1979797

SD 89.831588
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Std. Error of Mean 19.60286

Coefficient of Variation 0.194561

Skewness 0.1908107

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9788806 Shapiro Wilk Test Statistic 0.9774835

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

587.22237

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 495.52369    95% H-UCL 499.95058

   95% Modified-t UCL (Johnson-1978) 495.65973    99% Chebyshev (MVUE) UCL 661.6089

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 549.35326

   95% Adjusted-CLT UCL (Chen-1995) 494.83027  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 23.482163 Data appear Normal at 5% Significance Level

Theta Star 19.66234

MLE of Mean 461.71429

MLE of Standard Deviation 95.280551

nu star 986 25085nu star 986.25085

Approximate Chi Square Value (.05) 914.35278 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 493.95812

Adjusted Chi Square Value 909.04686    95% Jackknife UCL 495.52369

   95% Standard Bootstrap UCL 492.84786

Anderson-Darling Test Statistic 0.1968335    95% Bootstrap-t UCL 496.65817

Anderson-Darling 5% Critical Value 0.7421987    95% Hall's Bootstrap UCL 494.14208

Kolmogorov-Smirnov Test Statistic 0.1111414    95% Percentile Bootstrap UCL 494.42857

Kolmogorov-Smirnov 5% Critical Value 0.1891413    95% BCA Bootstrap UCL 494.85714

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 547.16117

97.5% Chebyshev(Mean, Sd) UCL 584.13411

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 656.76028

   95% Approximate Gamma UCL 498.02015

   95% Adjusted Gamma UCL 500.92699

Potential UCL to Use Use 95% Student's-t UCL 495.52369
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21 3

3 18

2 85.71%

0.18 -1.714798

9.3 2.2300144

3.4333333 0.1055883

5.0907498 1.9899038SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Tungsten

General Statistics

Number of Valid Data Number of Detected Data
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0.069 -2.673649

0.71 -0.34249

19

2

90.48%

0.8023389 0.9824724

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.8023389 0.9824724

0.767 0.767

0.6009286 -1.954665

2.001089 1.247125

1.3540672 0.6955187

N/A

-7.249736

3 3625247SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

3.3625247

0.4907978

2.0265275

1.2535105

1.3631208

1.8363629

28.187368

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.6447619

    N/A    1.9401512

0.5185272

1.5390753

1.4976633

1.3334705

    N/A    5.2130164

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A        N/A    

    N/A    9.3

    N/A    2.9049697

    N/A    3.8829634

    N/A    5.8040427

    N/A    

    N/A    

    N/A    1.5390753

    N/A    9.3

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL
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Uranium

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 19

Number of Missing Values 1

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.3364722

Maximum 51.7 Maximum of Log Data 3.9454578

Mean 12.709524 Mean of log Data 1.668766

Median 2.7 SD of log Data 1.3280051

SD 17.431406
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Std. Error of Mean 3.8038446

Coefficient of Variation 1.3715231

Skewness 1.5744967

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6785848 Shapiro Wilk Test Statistic 0.8380224

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

37.398396

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.270084    95% H-UCL 31.61331

   95% Modified-t UCL (Johnson-1978) 19.487907    99% Chebyshev (MVUE) UCL 52.506746

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 29.706953

   95% Adjusted-CLT UCL (Chen-1995) 20.362773  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.6255732 Data do not follow a Discernable Distribution (0.05)

Theta Star 20.316606

MLE of Mean 12.709524

MLE of Standard Deviation 16.069051

nu star 26 274073nu star 26.274073

Approximate Chi Square Value (.05) 15.590555 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 18.966291

Adjusted Chi Square Value 14.958874    95% Jackknife UCL 19.270084

   95% Standard Bootstrap UCL 18.806037

Anderson-Darling Test Statistic 1.7501855    95% Bootstrap-t UCL 22.337011

Anderson-Darling 5% Critical Value 0.7879613    95% Hall's Bootstrap UCL 18.580215

Kolmogorov-Smirnov Test Statistic 0.272739    95% Percentile Bootstrap UCL 19.27619

Kolmogorov-Smirnov 5% Critical Value 0.1977071    95% BCA Bootstrap UCL 20.009524

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 29.290098

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 50.557299

   95% Approximate Gamma UCL 21.418799

   95% Adjusted Gamma UCL 22.323269

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 29.290098
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Vanadium

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 20

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Minimum 9.2 Minimum of Log Data 2.2192035

Maximum 24.6 Maximum of Log Data 3.2027464

Mean 16.052381 Mean of log Data 2.7481969

Median 15.8 SD of log Data 0.2418512

SD 3.8940492
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Std. Error of Mean 0.8497512

Coefficient of Variation 0.2425839

Skewness 0.642295

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9484003 Shapiro Wilk Test Statistic 0.9732673

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

21.395785

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.517962    95% H-UCL 17.717192

   95% Modified-t UCL (Johnson-1978) 17.537813    99% Chebyshev (MVUE) UCL 24.564283

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.782749

   95% Adjusted-CLT UCL (Chen-1995) 17.577359  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.667356 Data appear Normal at 5% Significance Level

Theta Star 1.024575

MLE of Mean 16.052381

MLE of Standard Deviation 4.0554738

nu star 658 02896nu star 658.02896

Approximate Chi Square Value (.05) 599.51623 Nonparametric Statistics

Adjusted Level of Significance 0.0383    95% CLT UCL 17.450097

Adjusted Chi Square Value 595.23447    95% Jackknife UCL 17.517962

   95% Standard Bootstrap UCL 17.417537

Anderson-Darling Test Statistic 0.2723078    95% Bootstrap-t UCL 17.7173

Anderson-Darling 5% Critical Value 0.7425393    95% Hall's Bootstrap UCL 17.780965

Kolmogorov-Smirnov Test Statistic 0.1312042    95% Percentile Bootstrap UCL 17.433333

Kolmogorov-Smirnov 5% Critical Value 0.1892434    95% BCA Bootstrap UCL 17.547619

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.756361

97.5% Chebyshev(Mean, Sd) UCL 21.359075

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.507299

   95% Approximate Gamma UCL 17.619092

   95% Adjusted Gamma UCL 17.745833

Potential UCL to Use Use 95% Student's-t UCL 17.517962
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21 18

14 3

1 14.29%

1.2 0.1823216

6.1 1.8082888

2.6 0.8286628

1.4409964 0.5044845SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future B2.xls: SO_Future B2

Page 22 of 23

1.7 0.5306283

3.1 1.1314021

16

5

76.19%

0.851527 0.9322813

0.897 0.8975% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.897 0.897

2.397619 0.730068

1.4266636 0.5353448

2.9345644 3.0506646

1.4585301 0.7768685

2.3408795 0.4865513

2 3395537 2 4588388

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

2.3395537 2.4588388

3.2883893 1.3779522

2.9774509

2.9874102

3.0619048

3.4545148

0.7526383

124.36253

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

0.615727

0.7426134

0.7426134 2.4547513

0.2045485 1.3539506

0.3058812

2.9823103

2.9578812

2.9806671

1.1090897 3.1444143

6.1 3.0055556

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

2.483489 2.9492063

1.9 3.7880567

1.3732911 4.3649791

3.6550088 5.4982313

0.6794755

153.51037

125.87021 3.0055556

3.0288446

3.0757927

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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11 2

2 9

12 81.82%

6.59 1.8855533

38.5 3.6506582

22.545 2.7681058

22.563777 1.2481176SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data
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17.3 2.8507065

37.7 3.6296601

10

1

90.91%

    N/A       N/A    

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

    N/A       N/A    

    N/A        N/A    

13.458182 2.4590759

9.1952779 0.504384

18.483195 18.807607

N/A

    N/A    

N/ASD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    9.4909091

    N/A    9.17348

3.911585

16.580505

15.924894

31.513721

    N/A    9.4909091

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A    38.5

    N/A        N/A    

    N/A    26.541113

    N/A    33.91875

    N/A    48.410689

    N/A    

    N/A    

    N/A    38.5

    N/A    

    N/A

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL
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Future B5 – Holding Basin 
Subsurface Soil 

 
 



Aluminum_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 36

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 2710 Minimum of Log Data 7.905

Maximum 12700 Maximum of Log Data 9.449

Mean 8085 Mean of log Data 8.939

Median 8220 SD of log Data 0.372

SD 2538

Std. Error of Mean 417.3

Coefficient of Variation 0.314

Skewness -0.288

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.908

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8790    95% H-UCL 9146

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10382

   95% Adjusted-CLT UCL (Chen-1995) 8751  97.5% Chebyshev (MVUE) UCL 11347

   95% Modified-t UCL (Johnson-1978) 8787    99% Chebyshev (MVUE) UCL 13243

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.934 Data appear Normal at 5% Significance Level

Theta Star 1019

MLE of Mean 8085

MLE of Standard Deviation 2870

nu star 587.1

Approximate Chi Square Value (.05) 531.9 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 8772

Adjusted Chi Square Value 529.6    95% Jackknife UCL 8790

   95% Standard Bootstrap UCL 8763

Anderson-Darling Test Statistic 0.66    95% Bootstrap-t UCL 8770

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 8770

Kolmogorov-Smirnov Test Statistic 0.128    95% Percentile Bootstrap UCL 8775

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 8728

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9904

97.5% Chebyshev(Mean, Sd) UCL 10692

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12238

   95% Approximate Gamma UCL 8925

   95% Adjusted Gamma UCL 8963

Potential UCL to Use Use 95% Student's-t UCL 8790

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SO_Future B5_Holding Basin.xls: SO_Future B5_Holding Basin]

Page 1 of 14



Arsenic_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 29

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 2.3 Minimum of Log Data 0.833

Maximum 18.7 Maximum of Log Data 2.929

Mean 5.576 Mean of log Data 1.629

Median 5 SD of log Data 0.409

SD 2.832

Std. Error of Mean 0.466

Coefficient of Variation 0.508

Skewness 2.904

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.758 Shapiro Wilk Test Statistic 0.971

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.362    95% H-UCL 6.287

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.201

   95% Adjusted-CLT UCL (Chen-1995) 6.579  97.5% Chebyshev (MVUE) UCL 7.924

   95% Modified-t UCL (Johnson-1978) 6.399    99% Chebyshev (MVUE) UCL 9.345

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.301 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.052

MLE of Mean 5.576

MLE of Standard Deviation 2.422

nu star 392.3

Approximate Chi Square Value (.05) 347.4 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 6.342

Adjusted Chi Square Value 345.5    95% Jackknife UCL 6.362

   95% Standard Bootstrap UCL 6.332

Anderson-Darling Test Statistic 0.54    95% Bootstrap-t UCL 6.752

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 10

Kolmogorov-Smirnov Test Statistic 0.133    95% Percentile Bootstrap UCL 6.365

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 6.635

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.605

97.5% Chebyshev(Mean, Sd) UCL 8.484

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.21

   95% Approximate Gamma UCL 6.297

   95% Adjusted Gamma UCL 6.33

Potential UCL to Use Use 95% Approximate Gamma UCL 6.297
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Chromium_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 34

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 6.5 Minimum of Log Data 1.872

Maximum 50.6 Maximum of Log Data 3.924

Mean 18.59 Mean of log Data 2.842

Median 17.3 SD of log Data 0.4

SD 8.36

Std. Error of Mean 1.374

Coefficient of Variation 0.45

Skewness 1.952

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.835 Shapiro Wilk Test Statistic 0.962

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 20.91    95% H-UCL 21

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24

   95% Adjusted-CLT UCL (Chen-1995) 21.32  97.5% Chebyshev (MVUE) UCL 26.36

   95% Modified-t UCL (Johnson-1978) 20.98    99% Chebyshev (MVUE) UCL 31.01

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.841 Data appear Lognormal at 5% Significance Level

Theta Star 3.183

MLE of Mean 18.59

MLE of Standard Deviation 7.692

nu star 432.2

Approximate Chi Square Value (.05) 385 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 20.85

Adjusted Chi Square Value 383.1    95% Jackknife UCL 20.91

   95% Standard Bootstrap UCL 20.87

Anderson-Darling Test Statistic 0.956    95% Bootstrap-t UCL 21.84

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 22.18

Kolmogorov-Smirnov Test Statistic 0.176    95% Percentile Bootstrap UCL 20.88

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 21.29

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.58

97.5% Chebyshev(Mean, Sd) UCL 27.17

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.26

   95% Approximate Gamma UCL 20.87

   95% Adjusted Gamma UCL 20.97

Potential UCL to Use Use 95% Student's-t UCL 20.91

or 95% Modified-t UCL 20.98

or 95% H-UCL 21
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Cobalt_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 28

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.336

Maximum 8.5 Maximum of Log Data 2.14

Mean 4.508 Mean of log Data 1.421

Median 4.4 SD of log Data 0.438

SD 1.765

Std. Error of Mean 0.29

Coefficient of Variation 0.392

Skewness 0.387

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.96 Shapiro Wilk Test Statistic 0.94

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.998    95% H-UCL 5.225

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.024

   95% Adjusted-CLT UCL (Chen-1995) 5.005  97.5% Chebyshev (MVUE) UCL 6.663

   95% Modified-t UCL (Johnson-1978) 5.001    99% Chebyshev (MVUE) UCL 7.919

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.61 Data appear Normal at 5% Significance Level

Theta Star 0.804

MLE of Mean 4.508

MLE of Standard Deviation 1.903

nu star 415.1

Approximate Chi Square Value (.05) 368.9 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 4.986

Adjusted Chi Square Value 367    95% Jackknife UCL 4.998

   95% Standard Bootstrap UCL 4.98

Anderson-Darling Test Statistic 0.493    95% Bootstrap-t UCL 5.022

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 4.998

Kolmogorov-Smirnov Test Statistic 0.126    95% Percentile Bootstrap UCL 5

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 5.003

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.773

97.5% Chebyshev(Mean, Sd) UCL 6.321

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.396

   95% Approximate Gamma UCL 5.073

   95% Adjusted Gamma UCL 5.099

Potential UCL to Use Use 95% Student's-t UCL 4.998
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Copper_mg/kg

General Statistics

Number of Valid Data 37 Number of Detected Data 34

Number of Distinct Detected Data 34 Number of Non-Detect Data 3

Number of Missing Values 136 Percent Non-Detects 8.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.7 Minimum Detected 2.041

Maximum Detected 121 Maximum Detected 4.796

Mean of Detected 38.34 Mean of Detected 3.287

SD of Detected 34.18 SD of Detected 0.852

Minimum Non-Detect 21.5 Minimum Non-Detect 3.068

Maximum Non-Detect 69.7 Maximum Non-Detect 4.244

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.08%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic 0.917

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 37.17 Mean 3.269

SD 33.09 SD 0.831

   95% DL/2 (t) UCL 46.36    95%  H-Stat (DL/2) UCL 50.39

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 100.3 Mean in Log Scale 3.255

SD 17.28 SD in Log Scale 0.825

   95% MLE (t) UCL 105.1 Mean in Original Scale 36.71

   95% MLE (Tiku) UCL 111.2 SD in Original Scale 33.21

   95% t UCL 45.93

   95% Percentile Bootstrap UCL 45.53

   95% BCA Bootstrap UCL 46.89

   95% H UCL 49.27

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.422 Data do not follow a Discernable Distribution (0.05)

Theta Star 26.97

nu star 96.67

A-D Test Statistic 1.24 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 36.73

5% K-S Critical Value 0.154 SD 32.89

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.513

   95% KM (t) UCL 46.04

Assuming Gamma Distribution    95% KM (z) UCL 45.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 46.03

Minimum 7.7    95% KM (bootstrap t) UCL 47.6

Maximum 121    95% KM (BCA) UCL 45.9

Mean 37.15    95% KM (Percentile Bootstrap) UCL 46

Median 23.4 95% KM (Chebyshev) UCL 60.76

SD 33.04 97.5% KM (Chebyshev) UCL 71.16

k star 1.494 99% KM (Chebyshev) UCL 91.58

Theta star 24.87

47.55

Nu star 110.5 Potential UCLs to Use

AppChi2 87.28    95% KM (Chebyshev) UCL 60.76

   95% Gamma Approximate UCL 47.06

   95% Adjusted Gamma UCL
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Iron_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 32

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 6010 Minimum of Log Data 8.701

Maximum 18300 Maximum of Log Data 9.815

Mean 12091 Mean of log Data 9.372

Median 11800 SD of log Data 0.245

SD 2814

Std. Error of Mean 462.7

Coefficient of Variation 0.233

Skewness 0.174

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.964

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12872    95% H-UCL 13015

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14253

   95% Adjusted-CLT UCL (Chen-1995) 12866  97.5% Chebyshev (MVUE) UCL 15182

   95% Modified-t UCL (Johnson-1978) 12874    99% Chebyshev (MVUE) UCL 17007

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.64 Data appear Normal at 5% Significance Level

Theta Star 726.5

MLE of Mean 12091

MLE of Standard Deviation 2964

nu star 1232

Approximate Chi Square Value (.05) 1151 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 12852

Adjusted Chi Square Value 1148    95% Jackknife UCL 12872

   95% Standard Bootstrap UCL 12858

Anderson-Darling Test Statistic 0.37    95% Bootstrap-t UCL 12850

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 12888

Kolmogorov-Smirnov Test Statistic 0.117    95% Percentile Bootstrap UCL 12836

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 12877

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14108

97.5% Chebyshev(Mean, Sd) UCL 14980

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16694

   95% Approximate Gamma UCL 12936

   95% Adjusted Gamma UCL 12974

Potential UCL to Use Use 95% Student's-t UCL 12872
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Lead_mg/kg

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 28

Number of Missing Values 117

Raw Statistics Log-transformed Statistics

Minimum 2.6 Minimum of Log Data 0.956

Maximum 9.1 Maximum of Log Data 2.208

Mean 4.982 Mean of log Data 1.563

Median 4.6 SD of log Data 0.294

SD 1.546

Std. Error of Mean 0.269

Coefficient of Variation 0.31

Skewness 1.017

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.979

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.438    95% H-UCL 5.47

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.105

   95% Adjusted-CLT UCL (Chen-1995) 5.475  97.5% Chebyshev (MVUE) UCL 6.593

   95% Modified-t UCL (Johnson-1978) 5.446    99% Chebyshev (MVUE) UCL 7.553

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.72 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.465

MLE of Mean 4.982

MLE of Standard Deviation 1.521

nu star 707.6

Approximate Chi Square Value (.05) 646.9 Nonparametric Statistics

Adjusted Level of Significance 0.0419    95% CLT UCL 5.425

Adjusted Chi Square Value 643.9    95% Jackknife UCL 5.438

   95% Standard Bootstrap UCL 5.414

Anderson-Darling Test Statistic 0.431    95% Bootstrap-t UCL 5.521

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 5.491

Kolmogorov-Smirnov Test Statistic 0.12    95% Percentile Bootstrap UCL 5.445

Kolmogorov-Smirnov 5% Critical Value 0.153    95% BCA Bootstrap UCL 5.445

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.155

97.5% Chebyshev(Mean, Sd) UCL 6.663

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.66

   95% Approximate Gamma UCL 5.449

   95% Adjusted Gamma UCL 5.475

Potential UCL to Use Use 95% Approximate Gamma UCL 5.449
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Manganese_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 36

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 48.2 Minimum of Log Data 3.875

Maximum 1180 Maximum of Log Data 7.073

Mean 204.3 Mean of log Data 5.045

Median 141 SD of log Data 0.627

SD 240.5

Std. Error of Mean 39.54

Coefficient of Variation 1.177

Skewness 3.759

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.457 Shapiro Wilk Test Statistic 0.857

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 271.1    95% H-UCL 233.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 278.4

   95% Adjusted-CLT UCL (Chen-1995) 295.4  97.5% Chebyshev (MVUE) UCL 317.6

   95% Modified-t UCL (Johnson-1978) 275.1    99% Chebyshev (MVUE) UCL 394.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.831 Data do not follow a Discernable Distribution (0.05)

Theta Star 111.6

MLE of Mean 204.3

MLE of Standard Deviation 151

nu star 135.5

Approximate Chi Square Value (.05) 109.6 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 269.3

Adjusted Chi Square Value 108.6    95% Jackknife UCL 271.1

   95% Standard Bootstrap UCL 269.6

Anderson-Darling Test Statistic 3.262    95% Bootstrap-t UCL 448

Anderson-Darling 5% Critical Value 0.76    95% Hall's Bootstrap UCL 643.6

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 278.5

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 298.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 376.7

97.5% Chebyshev(Mean, Sd) UCL 451.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 597.7

   95% Approximate Gamma UCL 252.6

   95% Adjusted Gamma UCL 254.9

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 376.7
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Molybdenum_mg/kg

General Statistics

Number of Valid Data 33 Number of Detected Data 28

Number of Distinct Detected Data 27 Number of Non-Detect Data 5

Number of Missing Values 117 Percent Non-Detects 15.15%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.51 Minimum Detected -0.673

Maximum Detected 171 Maximum Detected 5.142

Mean of Detected 13.04 Mean of Detected 1.019

SD of Detected 33.83 SD of Detected 1.624

Minimum Non-Detect 0.37 Minimum Non-Detect -0.994

Maximum Non-Detect 0.41 Maximum Non-Detect -0.892

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 28

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 15.15%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.411 Shapiro Wilk Test Statistic 0.885

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.09 Mean 0.618

SD 31.42 SD 1.776

   95% DL/2 (t) UCL 20.36    95%  H-Stat (DL/2) UCL 27.04

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.342 Mean in Log Scale 0.47

SD 34.28 SD in Log Scale 1.994

   95% MLE (t) UCL 17.45 Mean in Original Scale 11.08

   95% MLE (Tiku) UCL 16.91 SD in Original Scale 31.43

   95% t UCL 20.34

   95% Percentile Bootstrap UCL 21.09

   95% BCA Bootstrap UCL 27.83

   95% H UCL 45.24

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.4 Data do not follow a Discernable Distribution (0.05)

Theta Star 32.6

nu star 22.4

A-D Test Statistic 2.409 Nonparametric Statistics

5% A-D Critical Value 0.828 Kaplan-Meier (KM) Method

K-S Test Statistic 0.828 Mean 11.14

5% K-S Critical Value 0.177 SD 30.93

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.482

   95% KM (t) UCL 20.43

Assuming Gamma Distribution    95% KM (z) UCL 20.16

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 20.4

Minimum 0.000001    95% KM (bootstrap t) UCL 52.41

Maximum 171    95% KM (BCA) UCL 21.25

Mean 11.07    95% KM (Percentile Bootstrap) UCL 21.3

Median 0.96 95% KM (Chebyshev) UCL 35.04

SD 31.43 97.5% KM (Chebyshev) UCL 45.38

k star 0.204 99% KM (Chebyshev) UCL 65.69

Theta star 54.22

Nu star 13.47 Potential UCLs to Use

AppChi2 6.209    99% KM (Chebyshev) UCL 65.69

   95% Gamma Approximate UCL 24

   95% Adjusted Gamma UCL 25.02
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Thallium_mg/kg

General Statistics

Number of Valid Data 37 Number of Detected Data 35

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Number of Missing Values 137 Percent Non-Detects 5.41%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.05 Minimum Detected -2.996

Maximum Detected 0.21 Maximum Detected -1.561

Mean of Detected 0.128 Mean of Detected -2.088

SD of Detected 0.033 SD of Detected 0.277

Minimum Non-Detect 0.13 Minimum Non-Detect -2.04

Maximum Non-Detect 0.14 Maximum Non-Detect -1.966

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.57%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.125 Mean -2.121

SD 0.035 SD 0.303

   95% DL/2 (t) UCL 0.135    95%  H-Stat (DL/2) UCL 0.137

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.122 Mean in Log Scale -2.097

SD 0.0376 SD in Log Scale 0.272

   95% MLE (t) UCL 0.133 Mean in Original Scale 0.127

   95% MLE (Tiku) UCL 0.139 SD in Original Scale 0.0325

   95% t UCL 0.136

   95% Percentile Bootstrap UCL 0.136

   95% BCA Bootstrap UCL 0.136

   95% H UCL 0.138

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.28 Data appear Normal at 5% Significance Level

Theta Star 0.00966

nu star 929.8

A-D Test Statistic 0.487 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 0.127

5% K-S Critical Value 0.149 SD 0.0324

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00545

   95% KM (t) UCL 0.136

Assuming Gamma Distribution    95% KM (z) UCL 0.136

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.136

Minimum 0.05    95% KM (bootstrap t) UCL 0.136

Maximum 0.21    95% KM (BCA) UCL 0.136

Mean 0.128    95% KM (Percentile Bootstrap) UCL 0.136

Median 0.12 95% KM (Chebyshev) UCL 0.151

SD 0.0322 97.5% KM (Chebyshev) UCL 0.161

k star 13.97 99% KM (Chebyshev) UCL 0.181

Theta star 0.00913

Nu star 1034 Potential UCLs to Use

AppChi2 960.3    95% KM (t) UCL 0.136

   95% Gamma Approximate UCL 0.137    95% KM (Percentile Bootstrap) UCL 0.136

   95% Adjusted Gamma UCL 0.138
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Thorium_mg/kg

General Statistics

Number of Valid Data 37 Number of Detected Data 33

Number of Distinct Detected Data 25 Number of Non-Detect Data 4

Number of Missing Values 136 Percent Non-Detects 10.81%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 9 Maximum Detected 2.197

Mean of Detected 3.733 Mean of Detected 1.172

SD of Detected 2.054 SD of Detected 0.549

Minimum Non-Detect 0.77 Minimum Non-Detect -0.261

Maximum Non-Detect 0.85 Maximum Non-Detect -0.163

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 33

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 10.81%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.374 Mean 0.949

SD 2.2 SD 0.829

   95% DL/2 (t) UCL 3.985    95%  H-Stat (DL/2) UCL 4.945

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.293 Mean in Log Scale 1.038

SD 2.315 SD in Log Scale 0.649

   95% MLE (t) UCL 3.935 Mean in Original Scale 3.431

   95% MLE (Tiku) UCL 3.933 SD in Original Scale 2.127

   95% t UCL 4.021

   95% Percentile Bootstrap UCL 4.015

   95% BCA Bootstrap UCL 4.094

   95% H UCL 4.344

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.292 Data appear Lognormal at 5% Significance Level

Theta Star 1.134

nu star 217.3

A-D Test Statistic 0.892 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 3.481

5% K-S Critical Value 0.154 SD 2.043

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.341

   95% KM (t) UCL 4.057

Assuming Gamma Distribution    95% KM (z) UCL 4.042

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.056

Minimum 0.000001    95% KM (bootstrap t) UCL 4.166

Maximum 9    95% KM (BCA) UCL 4.046

Mean 3.33    95% KM (Percentile Bootstrap) UCL 4.041

Median 2.5 95% KM (Chebyshev) UCL 4.968

SD 2.265 97.5% KM (Chebyshev) UCL 5.611

k star 0.384 99% KM (Chebyshev) UCL 6.874

Theta star 8.662

Nu star 28.45 Potential UCLs to Use

AppChi2 17.28    95% KM (Chebyshev) UCL 4.968

   95% Gamma Approximate UCL 5.483

   95% Adjusted Gamma UCL 5.606
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Titanium_mg/kg

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 36

Number of Missing Values 136

Raw Statistics Log-transformed Statistics

Minimum 334 Minimum of Log Data 5.811

Maximum 1050 Maximum of Log Data 6.957

Mean 613.5 Mean of log Data 6.385

Median 587 SD of log Data 0.266

SD 164.8

Std. Error of Mean 27.09

Coefficient of Variation 0.269

Skewness 0.756

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Test Statistic 0.981

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 659.2    95% H-UCL 664.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 732

   95% Adjusted-CLT UCL (Chen-1995) 661.7  97.5% Chebyshev (MVUE) UCL 783.3

   95% Modified-t UCL (Johnson-1978) 659.8    99% Chebyshev (MVUE) UCL 884

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.6 Data appear Normal at 5% Significance Level

Theta Star 45.13

MLE of Mean 613.5

MLE of Standard Deviation 166.4

nu star 1006

Approximate Chi Square Value (.05) 933.4 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 658.1

Adjusted Chi Square Value 930.4    95% Jackknife UCL 659.2

   95% Standard Bootstrap UCL 657.4

Anderson-Darling Test Statistic 0.256    95% Bootstrap-t UCL 663.6

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 666.2

Kolmogorov-Smirnov Test Statistic 0.0821    95% Percentile Bootstrap UCL 657.8

Kolmogorov-Smirnov 5% Critical Value 0.145    95% BCA Bootstrap UCL 658.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 731.6

97.5% Chebyshev(Mean, Sd) UCL 782.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 883

   95% Approximate Gamma UCL 661.2

   95% Adjusted Gamma UCL 663.4

Potential UCL to Use Use 95% Student's-t UCL 659.2
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Uranium_mg/kg

General Statistics

Number of Valid Observations 152 Number of Distinct Observations 138

Number of Missing Values 21

Raw Statistics Log-transformed Statistics

Minimum 0.82 Minimum of Log Data -0.198

Maximum 3400 Maximum of Log Data 8.132

Mean 298.1 Mean of log Data 4.622

Median 168.5 SD of log Data 1.86

SD 457.6

Std. Error of Mean 37.12

Coefficient of Variation 1.535

Skewness 3.814

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.258 Lilliefors Test Statistic 0.149

Lilliefors Critical Value 0.0719 Lilliefors Critical Value 0.0719

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 359.6    95% H-UCL 919.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1128

   95% Adjusted-CLT UCL (Chen-1995) 371.4  97.5% Chebyshev (MVUE) UCL 1375

   95% Modified-t UCL (Johnson-1978) 361.5    99% Chebyshev (MVUE) UCL 1861

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.571 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 522.5

MLE of Mean 298.1

MLE of Standard Deviation 394.7

nu star 173.4

Approximate Chi Square Value (.05) 144 Nonparametric Statistics

Adjusted Level of Significance 0.0484    95% CLT UCL 359.2

Adjusted Chi Square Value 143.7    95% Jackknife UCL 359.6

   95% Standard Bootstrap UCL 358.3

Anderson-Darling Test Statistic 0.933    95% Bootstrap-t UCL 379.7

Anderson-Darling 5% Critical Value 0.812    95% Hall's Bootstrap UCL 381.5

Kolmogorov-Smirnov Test Statistic 0.0715    95% Percentile Bootstrap UCL 366.4

Kolmogorov-Smirnov 5% Critical Value 0.08    95% BCA Bootstrap UCL 374.8

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 459.9

97.5% Chebyshev(Mean, Sd) UCL 529.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 667.4

   95% Approximate Gamma UCL 359.1

   95% Adjusted Gamma UCL 359.8

Potential UCL to Use Use 95% Approximate Gamma UCL 359.1
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Zirconium_mg/kg

General Statistics

Number of Valid Data 37 Number of Detected Data 34

Number of Distinct Detected Data 22 Number of Non-Detect Data 3

Number of Missing Values 136 Percent Non-Detects 8.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.68 Minimum Detected -0.386

Maximum Detected 20.9 Maximum Detected 3.04

Mean of Detected 2.944 Mean of Detected 0.781

SD of Detected 3.656 SD of Detected 0.657

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Non-Detect 0.42 Maximum Non-Detect -0.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 34

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 8.11%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.479 Shapiro Wilk Test Statistic 0.883

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.722 Mean 0.59

SD 3.581 SD 0.907

   95% DL/2 (t) UCL 3.716    95%  H-Stat (DL/2) UCL 3.845

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.55 Mean in Log Scale 0.664

SD 3.737 SD in Log Scale 0.746

   95% MLE (t) UCL 3.588 Mean in Original Scale 2.747

   95% MLE (Tiku) UCL 3.52 SD in Original Scale 3.564

   95% t UCL 3.736

   95% Percentile Bootstrap UCL 3.743

   95% BCA Bootstrap UCL 4.416

   95% H UCL 3.342

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.685 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.747

nu star 114.5

A-D Test Statistic 2.6 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 2.76

5% K-S Critical Value 0.153 SD 3.508

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.585

   95% KM (t) UCL 3.748

Assuming Gamma Distribution    95% KM (z) UCL 3.723

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.726

Minimum 0.000001    95% KM (bootstrap t) UCL 5.514

Maximum 20.9    95% KM (BCA) UCL 3.897

Mean 2.705    95% KM (Percentile Bootstrap) UCL 3.732

Median 1.9 95% KM (Chebyshev) UCL 5.311

SD 3.594 97.5% KM (Chebyshev) UCL 6.415

k star 0.441 99% KM (Chebyshev) UCL 8.584

Theta star 6.131

Nu star 32.65 Potential UCLs to Use

AppChi2 20.59    95% KM (Chebyshev) UCL 5.311

   95% Gamma Approximate UCL 4.29

   95% Adjusted Gamma UCL 4.378
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Future A1 – AOI 14 West 
Surface Soil 

 



97.5% Chebyshev(Mean, Sd) UCL 16531.641

Kolmogorov-Smirnov 5% Critical Value 0.2553007    95% BCA Bootstrap UCL 12197.273

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14739.357

Anderson-Darling 5% Critical Value 0.7292182    95% Hall's Bootstrap UCL 12451.11

Kolmogorov-Smirnov Test Statistic 0.1641271    95% Percentile Bootstrap UCL 12159.091

   95% Standard Bootstrap UCL 12070.827

Anderson-Darling Test Statistic 0.3017922    95% Bootstrap-t UCL 12407.901

Adjusted Level of Significance 0.02783    95% CLT UCL 12160.31

Adjusted Chi Square Value 161.34442    95% Jackknife UCL 12319.581

nu star 197.57638

Approximate Chi Square Value (.05) 166.0551 Nonparametric Statistics

MLE of Mean 10597.273

MLE of Standard Deviation 3536.2091

Gamma Distribution Test Data Distribution

Theta Star 1179.9993

   95% Modified-t UCL (Johnson-1978) 12337.282    99% Chebyshev (MVUE) UCL 20383.802

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14889.123

   95% Adjusted-CLT UCL (Chen-1995) 12273.794  97.5% Chebyshev (MVUE) UCL 16742.736

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12319.581    95% H-UCL 12858.673

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9468039 Shapiro Wilk Test Statistic 0.9374239

Coefficient of Variation 0.2974024

Skewness 0.3706873

SD 3151.6538

Std. Error of Mean 950.25938

Mean 10597.273 Mean of log Data 9.2270326

Median 11000 SD of log Data 0.3047827

Minimum 6590 Minimum of Log Data 8.7933086

Maximum 16600 Maximum of Log Data 9.717158

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 12319.581

   95% Approximate Gamma UCL 12608.892

   95% Adjusted Gamma UCL 12977.026

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20052.234
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11 9

9 2

1 18.18%

6.6 1.8870696

10.5 2.3513753

7.7 2.0319552

1.1800424 0.1402943

5.5 1.7047481

6.2 1.8245493

2

9

18.18%

0.8109832 0.862223

0.829 0.829

6.8318182 1.8573273

2.2025295 0.4091619

8.0354512 9.0988896

7.2864866 1.9733089

1.3631023 0.1810275

8.0313915 7.3046634

8.0422467 1.3739143

8.0554768

7.9841499

8.0818182

8.1279485

36.162086k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.2129302

650.91754

0.5555108

0.7204754

0.7204754 7.5

0.278735 1.0921205

0.3492613

8.1330226

8.0744838

8.1099014

4.1915979 8.6030135

10.5 8.1454545

7.0621087 8.1090909

7.2 9.0223948

1.7686665 9.6811363

11.660928 10.975106

0.6056215

256.54041

220.45353 8.1454545

8.218132

8.4266641   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star
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Kolmogorov-Smirnov 5% Critical Value 0.2555913    95% BCA Bootstrap UCL 0.4163636

Anderson-Darling 5% Critical Value 0.7300651    95% Hall's Bootstrap UCL 0.418874

Kolmogorov-Smirnov Test Statistic 0.2022824    95% Percentile Bootstrap UCL 0.4190909

   95% Standard Bootstrap UCL 0.4207377

Anderson-Darling Test Statistic 0.4738923    95% Bootstrap-t UCL 0.4273644

Adjusted Level of Significance 0.02783    95% CLT UCL 0.4236545

Adjusted Chi Square Value 104.55249    95% Jackknife UCL 0.4297702

nu star 134.07329

Approximate Chi Square Value (.05) 108.32251 Nonparametric Statistics

MLE of Mean 0.3636364

MLE of Standard Deviation 0.1473016

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.0942405 Data appear Normal at 5% Significance Level

Theta Star 0.0596689

   95% Modified-t UCL (Johnson-1978) 0.4289882    99% Chebyshev (MVUE) UCL 0.7979096

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.5552399

   95% Adjusted-CLT UCL (Chen-1995) 0.4186412  97.5% Chebyshev (MVUE) UCL 0.6371038

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.4297702    95% H-UCL 0.4736433

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9457831 Shapiro Wilk Test Statistic 0.8863396

Coefficient of Variation 0.3328006

Skewness -0.426462

SD 0.1210184

Std. Error of Mean 0.0364884

Mean 0.3636364 Mean of log Data -1.073078

Median 0.4 SD of log Data 0.3881168

Minimum 0.17 Minimum of Log Data -1.771957

Maximum 0.54 Maximum of Log Data -0.616186

Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10
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Potential UCL to Use Use 95% Student's-t UCL 0.4297702

   95% Approximate Gamma UCL 0.4500812

   95% Adjusted Gamma UCL 0.4663105

97.5% Chebyshev(Mean, Sd) UCL 0.5915065

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.7266916

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.5226857
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Kolmogorov-Smirnov 5% Critical Value 0.2551498    95% BCA Bootstrap UCL 16.772727

Anderson-Darling 5% Critical Value 0.7289294    95% Hall's Bootstrap UCL 16.594929

Kolmogorov-Smirnov Test Statistic 0.2403309    95% Percentile Bootstrap UCL 16.690909

   95% Standard Bootstrap UCL 16.457672

Anderson-Darling Test Statistic 0.4954466    95% Bootstrap-t UCL 17.315603

Adjusted Level of Significance 0.02783    95% CLT UCL 16.560313

Adjusted Chi Square Value 224.17965    95% Jackknife UCL 16.757287

nu star 266.56106

Approximate Chi Square Value (.05) 229.75286 Nonparametric Statistics

MLE of Mean 14.627273

MLE of Standard Deviation 4.2021964

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.116412 Data appear Normal at 5% Significance Level

Theta Star 1.2072281

   95% Modified-t UCL (Johnson-1978) 16.802266    99% Chebyshev (MVUE) UCL 25.872485

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.546101

   95% Adjusted-CLT UCL (Chen-1995) 16.848679  97.5% Chebyshev (MVUE) UCL 21.680288

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.757287    95% H-UCL 17.098073

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8864656 Shapiro Wilk Test Statistic 0.9081692

Coefficient of Variation 0.266469

Skewness 0.7616315

SD 3.8977149

Std. Error of Mean 1.1752053

Mean 14.627273 Mean of log Data 2.6524219

Median 12.6 SD of log Data 0.2552761

Minimum 10.6 Minimum of Log Data 2.360854

Maximum 21.8 Maximum of Log Data 3.08191

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Chromium
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Potential UCL to Use Use 95% Student's-t UCL 16.757287

   95% Approximate Gamma UCL 16.970676

   95% Adjusted Gamma UCL 17.392575

97.5% Chebyshev(Mean, Sd) UCL 21.966427

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 26.320418

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.749874

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A1.xls: SS_Future A1

Page 4 of 12



Kolmogorov-Smirnov 5% Critical Value 0.2553543    95% BCA Bootstrap UCL 2.6454545

Anderson-Darling 5% Critical Value 0.7293208    95% Hall's Bootstrap UCL 2.7051719

Kolmogorov-Smirnov Test Statistic 0.1430076    95% Percentile Bootstrap UCL 2.6090909

   95% Standard Bootstrap UCL 2.6168185

Anderson-Darling Test Statistic 0.2069844    95% Bootstrap-t UCL 2.6747862

Adjusted Level of Significance 0.02783    95% CLT UCL 2.6330755

Adjusted Chi Square Value 139.29524    95% Jackknife UCL 2.668868

nu star 173.08968

Approximate Chi Square Value (.05) 143.66417 Nonparametric Statistics

MLE of Mean 2.2818182

MLE of Standard Deviation 0.8134986

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.8677126 Data appear Normal at 5% Significance Level

Theta Star 0.2900231

   95% Modified-t UCL (Johnson-1978) 2.67151    99% Chebyshev (MVUE) UCL 4.5880188

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.2954229

   95% Adjusted-CLT UCL (Chen-1995) 2.6500139  97.5% Chebyshev (MVUE) UCL 3.7314763

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.668868    95% H-UCL 2.8310263

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9790953 Shapiro Wilk Test Statistic 0.9633536

Skewness 0.2462006

Relevant UCL Statistics

Std. Error of Mean 0.2135493

Coefficient of Variation 0.3103941

Median 2.2 SD of log Data 0.331896

SD 0.7082629

Maximum 3.6 Maximum of Log Data 1.2809338

Mean 2.2818182 Mean of log Data 0.7776724

Raw Statistics Log-transformed Statistics

Minimum 1.1 Minimum of Log Data 0.0953102

Cobalt

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10
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Potential UCL to Use Use 95% Student's-t UCL 2.668868

   95% Approximate Gamma UCL 2.7491835

   95% Adjusted Gamma UCL 2.8354104

97.5% Chebyshev(Mean, Sd) UCL 3.6154332

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.4066069

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.212658
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Kolmogorov-Smirnov 5% Critical Value 0.2549522    95% BCA Bootstrap UCL 11451.818

Anderson-Darling 5% Critical Value 0.7286386    95% Hall's Bootstrap UCL 11472.983

Kolmogorov-Smirnov Test Statistic 0.1780455    95% Percentile Bootstrap UCL 11269.091

   95% Standard Bootstrap UCL 11305.631

Anderson-Darling Test Statistic 0.2543927    95% Bootstrap-t UCL 11583.571

Adjusted Level of Significance 0.02783    95% CLT UCL 11352.209

Adjusted Chi Square Value 366.00891    95% Jackknife UCL 11460.168

nu star 419.65113

Approximate Chi Square Value (.05) 373.16236 Nonparametric Statistics

MLE of Mean 10292.727

MLE of Standard Deviation 2356.6637

Gamma Distribution Test Data Distribution

k star (bias corrected) 19.075051 Data appear Normal at 5% Significance Level

Theta Star 539.59107

   95% Modified-t UCL (Johnson-1978) 11476.405    99% Chebyshev (MVUE) UCL 16653.08

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13078.368

   95% Adjusted-CLT UCL (Chen-1995) 11456.303  97.5% Chebyshev (MVUE) UCL 14284.286

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11460.168    95% H-UCL 11637.776

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9540913 Shapiro Wilk Test Statistic 0.9710595

Coefficient of Variation 0.2075544

Skewness 0.5016242

SD 2136.301

Std. Error of Mean 644.11898

Mean 10292.727 Mean of log Data 9.2199467

Median 9500 SD of log Data 0.2052488

Minimum 7170 Minimum of Log Data 8.8776609

Maximum 14200 Maximum of Log Data 9.5609972

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A1.xls: SS_Future A1

Page 6 of 12

Potential UCL to Use Use 95% Student's-t UCL 11460.168

   95% Approximate Gamma UCL 11575.001

   95% Adjusted Gamma UCL 11801.228

97.5% Chebyshev(Mean, Sd) UCL 14315.249

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16701.63

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13100.377
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Kolmogorov-Smirnov 5% Critical Value 0.2561111    95% BCA Bootstrap UCL 44.690909

Anderson-Darling 5% Critical Value 0.7316877    95% Hall's Bootstrap UCL 103.20352

Kolmogorov-Smirnov Test Statistic 0.1728393    95% Percentile Bootstrap UCL 42.381818

   95% Standard Bootstrap UCL 42.497449

Anderson-Darling Test Statistic 0.4445754    95% Bootstrap-t UCL 52.928063

Adjusted Level of Significance 0.02783    95% CLT UCL 42.831525

Adjusted Chi Square Value 55.613262    95% Jackknife UCL 43.732367

nu star 77.630153

Approximate Chi Square Value (.05) 58.333022 Nonparametric Statistics

MLE of Mean 33.990909

MLE of Standard Deviation 18.095013

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.5286433 Data appear Gamma Distributed at 5% Significance Level

Theta Star 9.6328549

   95% Modified-t UCL (Johnson-1978) 44.103403    99% Chebyshev (MVUE) UCL 83.005617

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 55.346172

   95% Adjusted-CLT UCL (Chen-1995) 45.210268  97.5% Chebyshev (MVUE) UCL 64.677004

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 43.732367    95% H-UCL 47.203138

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8397564 Shapiro Wilk Test Statistic 0.9385232

Skewness 1.3737518

Relevant UCL Statistics

Std. Error of Mean 5.3747128

Coefficient of Variation 0.5244316

Median 28 SD of log Data 0.4765066

SD 17.825906

Maximum 72.5 Maximum of Log Data 4.2835866

Mean 33.990909 Mean of log Data 3.4175905

Raw Statistics Log-transformed Statistics

Minimum 15.8 Minimum of Log Data 2.7600099

Lead

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Approximate Gamma UCL 45.235432

   95% Approximate Gamma UCL 45.235432

   95% Adjusted Gamma UCL 47.447666

97.5% Chebyshev(Mean, Sd) UCL 67.555979

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 87.468626

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 57.418739
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Kolmogorov-Smirnov 5% Critical Value 0.2558038    95% BCA Bootstrap UCL 99.054545

Anderson-Darling 5% Critical Value 0.7307644    95% Hall's Bootstrap UCL 101.38783

Kolmogorov-Smirnov Test Statistic 0.1757742    95% Percentile Bootstrap UCL 97.9

   95% Standard Bootstrap UCL 97.610487

Anderson-Darling Test Statistic 0.3344493    95% Bootstrap-t UCL 102.31127

Adjusted Level of Significance 0.02783    95% CLT UCL 98.475083

Adjusted Chi Square Value 80.521459    95% Jackknife UCL 100.13812

nu star 106.64948

Approximate Chi Square Value (.05) 83.81634 Nonparametric Statistics

MLE of Mean 82.154545

MLE of Standard Deviation 37.313291

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.8477038 Data appear Normal at 5% Significance Level

Theta Star 16.947105

   95% Modified-t UCL (Johnson-1978) 100.39043    99% Chebyshev (MVUE) UCL 189.87522

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 129.54923

   95% Adjusted-CLT UCL (Chen-1995) 100.09268  97.5% Chebyshev (MVUE) UCL 149.90002

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 100.13812    95% H-UCL 110.31794

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.932036 Shapiro Wilk Test Statistic 0.9391393

Coefficient of Variation 0.400564

Skewness 0.506032

SD 32.908156

Std. Error of Mean 9.9221823

Mean 82.154545 Mean of log Data 4.3307214

Median 73.9 SD of log Data 0.4269269

Minimum 31 Minimum of Log Data 3.4339872

Maximum 139 Maximum of Log Data 4.9344739

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 100.13812

   95% Approximate Gamma UCL 104.53499

   95% Adjusted Gamma UCL 108.81248

97.5% Chebyshev(Mean, Sd) UCL 144.11855

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 180.87901

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 125.40434
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Kolmogorov-Smirnov 5% Critical Value 0.2553059    95% BCA Bootstrap UCL 5.7281818

Anderson-Darling 5% Critical Value 0.7292282    95% Hall's Bootstrap UCL 6.3516998

Kolmogorov-Smirnov Test Statistic 0.1842447    95% Percentile Bootstrap UCL 5.6927273

   95% Standard Bootstrap UCL 5.6628529

Anderson-Darling Test Statistic 0.3907938    95% Bootstrap-t UCL 6.0223575

Adjusted Level of Significance 0.02783    95% CLT UCL 5.6899527

Adjusted Chi Square Value 159.2009    95% Jackknife UCL 5.7660936

nu star 195.20353

Approximate Chi Square Value (.05) 163.87942 Nonparametric Statistics

MLE of Mean 4.9427273

MLE of Standard Deviation 1.6593353

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.8728879 Data appear Normal at 5% Significance Level

Theta Star 0.5570596

   95% Modified-t UCL (Johnson-1978) 5.784169    99% Chebyshev (MVUE) UCL 9.5245282

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.951578

   95% Adjusted-CLT UCL (Chen-1995) 5.8058352  97.5% Chebyshev (MVUE) UCL 7.8195552

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.7660936    95% H-UCL 6.0019726

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9272333 Shapiro Wilk Test Statistic 0.9464233

Coefficient of Variation 0.3048275

Skewness 0.7917887

SD 1.5066791

Std. Error of Mean 0.4542808

Mean 4.9427273 Mean of log Data 1.5560853

Median 4.49 SD of log Data 0.3060221

Minimum 2.52 Minimum of Log Data 0.9242589

Maximum 8.1 Maximum of Log Data 2.0918641

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A1.xls: SS_Future A1

Page 9 of 12

Potential UCL to Use Use 95% Student's-t UCL 5.7660936

   95% Approximate Gamma UCL 5.8874862

   95% Adjusted Gamma UCL 6.060505

97.5% Chebyshev(Mean, Sd) UCL 7.7797102

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.4627645

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.9228915
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Kolmogorov-Smirnov 5% Critical Value 0.2549065    95% BCA Bootstrap UCL 501.90909

Anderson-Darling 5% Critical Value 0.7286025    95% Hall's Bootstrap UCL 545.9978

Kolmogorov-Smirnov Test Statistic 0.140914    95% Percentile Bootstrap UCL 494

   95% Standard Bootstrap UCL 495.28127

Anderson-Darling Test Statistic 0.3168475    95% Bootstrap-t UCL 518.01839

Adjusted Level of Significance 0.02783    95% CLT UCL 496.49002

Adjusted Chi Square Value 419.95232    95% Jackknife UCL 501.01421

nu star 477.28033

Approximate Chi Square Value (.05) 427.62315 Nonparametric Statistics

MLE of Mean 452.09091

MLE of Standard Deviation 97.062249

Gamma Distribution Test Data Distribution

k star (bias corrected) 21.69456 Data appear Normal at 5% Significance Level

Theta Star 20.838906

   95% Modified-t UCL (Johnson-1978) 502.17458    99% Chebyshev (MVUE) UCL 711.26439

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 565.52894

   95% Adjusted-CLT UCL (Chen-1995) 503.92925  97.5% Chebyshev (MVUE) UCL 614.69236

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 501.01421    95% H-UCL 506.15664

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9193477 Shapiro Wilk Test Statistic 0.9556376

Skewness 0.8554542

Relevant UCL Statistics

Std. Error of Mean 26.992745

Coefficient of Variation 0.1980239

Median 435 SD of log Data 0.1906586

SD 89.524806

Maximum 620 Maximum of Log Data 6.4297195

Mean 452.09091 Mean of log Data 6.0969805

Raw Statistics Log-transformed Statistics

Minimum 331 Minimum of Log Data 5.8021184

Titanium

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 501.01421

   95% Approximate Gamma UCL 504.58937

   95% Adjusted Gamma UCL 513.80618

97.5% Chebyshev(Mean, Sd) UCL 620.66055

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 720.66533

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 569.74956
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Kolmogorov-Smirnov 5% Critical Value 0.2551186    95% BCA Bootstrap UCL 1.98

Anderson-Darling 5% Critical Value 0.7288697    95% Hall's Bootstrap UCL 1.9479835

Kolmogorov-Smirnov Test Statistic 0.1672495    95% Percentile Bootstrap UCL 1.97

   95% Standard Bootstrap UCL 1.9655477

Anderson-Darling Test Statistic 0.4038292    95% Bootstrap-t UCL 2.0268909

Adjusted Level of Significance 0.02783    95% CLT UCL 1.978345

Adjusted Chi Square Value 237.26422    95% Jackknife UCL 2.0006866

nu star 280.81214

Approximate Chi Square Value (.05) 243.00109 Nonparametric Statistics

MLE of Mean 1.7590909

MLE of Standard Deviation 0.4923701

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.764188 Data appear Normal at 5% Significance Level

Theta Star 0.1378146

   95% Modified-t UCL (Johnson-1978) 2.0025131    99% Chebyshev (MVUE) UCL 3.1000966

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.3466034

   95% Adjusted-CLT UCL (Chen-1995) 1.9900546  97.5% Chebyshev (MVUE) UCL 2.6007921

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.0006866    95% H-UCL 2.0543615

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.903043 Shapiro Wilk Test Statistic 0.9175461

Coefficient of Variation 0.2513209

Skewness 0.2726703

SD 0.4420962

Std. Error of Mean 0.133297

Mean 1.7590909 Mean of log Data 0.5358994

Median 1.7 SD of log Data 0.2526075

Minimum 1.2 Minimum of Log Data 0.1823216

Maximum 2.38 Maximum of Log Data 0.8671005

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 2.0006866

   95% Approximate Gamma UCL 2.0328061

   95% Adjusted Gamma UCL 2.0819578

97.5% Chebyshev(Mean, Sd) UCL 2.5915306

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.0853796

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.3401192
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11 2

2 9

1 81.82%

1.7 0.5306283

4.18 1.4303112

2.94 0.9804697

1.7536248 0.6361719

0.964 -0.036664

2.14 0.7608058

10

1

90.91%

    N/A        N/A    

    N/A        N/A    

1.2051818 -0.018811

1.0433769 0.6037108

1.7753639 1.8334827

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

Warning: Data set has only 2 Distinct Detected Values.

Number of Valid Data Number of Detected Data

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

   95% BCA Bootstrap UCL

   95% t UCL

   95% Percentile Bootstrap UCL

Mean in Original Scale

SD in Original Scale

Mean in Log Scale

SD in Log Scale

MLE method failed to converge properly

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

DL/2 Substitution Method

Mean

DL/2 Substitution Method

Mean

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

Data not Normal at 5% Significance Level

Assuming Normal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Number treated as Non-Detect

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Distinct Detected Data Number of Non-Detect Data
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    1.9254545

    N/A    0.7129499

0.3040028

2.4764479

2.4254947

3.6370363

    N/A        N/A    

    N/A    4.18

    N/A        N/A    

    N/A    3.2505722

    N/A    3.8239517

    N/A    4.9502447

    N/A    

    N/A    

    N/A    2.4764479

    N/A        N/A    

    N/A

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% H-UCL
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Future A2 – AOI 14 South 
Surface Soil 

 



Maximum Detected 0.318 Maximum Detected -1.145704

Mean of Detected 0.1095364 Mean of Detected -2.482955

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0338 Minimum Detected -3.387294

Number of Distinct Detected Data 11 Number of Non-Detect Data 10

Number of Missing Values 25 Percent Non-Detects 47.62%

General Statistics

Number of Valid Data 21 Number of Detected Data 11

Benzo(a)pyrene
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 57.14%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.0398 Maximum Non-Detect -3.223888

SD of Detected 0.0980476 SD of Detected 0.7209922

Minimum Non-Detect 0.0353 Minimum Non-Detect -3.343872

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.0834588 SD 0.9194558

   95% DL/2 (t) UCL 0.0977181    95%  H-Stat (DL/2) UCL 0.1036671

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0663071 Mean -3.194448

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.6939018 Shapiro Wilk Test Statistic 0.8868952

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.1093591

   95% H UCL 0.0994146

   95% t UCL 0.0992554

   95% Percentile Bootstrap UCL 0.0994738

   95% MLE (t) UCL 0.0578093 Mean in Original Scale 0.0682799

   95% MLE (Tiku) UCL 0.076883 SD in Original Scale 0.082302

Mean 0.005106 Mean in Log Scale -3.099974

SD 0.1400327 SD in Log Scale 0.8376254

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% KM (t) UCL 0.1041782

5% K-S Critical Value 0.258528 SD 0.07745

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.017727

5% A-D Critical Value 0.7389594 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7389594 Mean 0.0736041

A-D Test Statistic 0.8994776 Nonparametric Statistics

Theta Star 0.0725556

nu star 33.213143

k star (bias corrected) 1.5096883 Data appear Lognormal at 5% Significance Level

Nu star 6.8294977 Potential UCLs to Use

k star 0.1626071 99% KM (Chebyshev) UCL 0.2499856

Theta star 0.3528546

Median 0.0338 95% KM (Chebyshev) UCL 0.1508743

SD 0.0891571 97.5% KM (Chebyshev) UCL 0.1843092

Maximum 0.318    95% KM (BCA) UCL 0.1132286

Mean 0.0573767    95% KM (Percentile Bootstrap) UCL 0.1065631

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1022552

Minimum 0.000001    95% KM (bootstrap t) UCL 0.1580289

Assuming Gamma Distribution    95% KM (z) UCL 0.1027624

   95% Gamma Approximate UCL 0.1886215    95% KM (% Bootstrap) UCL 0.1065631

   95% Adjusted Gamma UCL 0.2081767

Nu star 6.8294977 Potential UCLs to Use

AppChi2 2.0774607    95% KM (t) UCL 0.1041782
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Maximum Detected 0.413 Maximum Detected -0.884308

Mean of Detected 0.1052182 Mean of Detected -2.609565

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0195 Minimum Detected -3.937341

Number of Distinct Detected Data 11 Number of Non-Detect Data 10

Number of Missing Values 25 Percent Non-Detects 47.62%

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 21 Number of Detected Data 11
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 57.14%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.041 Maximum Non-Detect -3.194183

SD of Detected 0.1121886 SD of Detected 0.8400984

Minimum Non-Detect 0.0353 Minimum Non-Detect -3.343872

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.090783 SD 0.9141455

   95% DL/2 (t) UCL 0.0983175    95%  H-Stat (DL/2) UCL 0.0966488

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.06415 Mean -3.255355

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.6905157 Shapiro Wilk Test Statistic 0.9598216

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.1165859

   95% H-UCL 0.0952501

   95% t UCL 0.0988859

   95% Percentile Bootstrap UCL 0.0976765

Mean in Original Scale 0.0648574

SD in Original Scale 0.0904136

MLE yields a negative mean Mean in Log Scale -3.218941

SD in Log Scale 0.8841827

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% KM (t) UCL 0.1017259

5% K-S Critical Value 0.2596073 SD 0.0872225

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0200818

5% A-D Critical Value 0.7419185 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7419185 Mean 0.0670905

A-D Test Statistic 0.5637358 Nonparametric Statistics

Theta Star 0.0889698

nu star 26.017814

k star (bias corrected) 1.1826279 Data appear Gamma Distributed at 5% Significance Level

Nu star 6.8046897 Potential UCLs to Use

k star 0.1620164 99% KM (Chebyshev) UCL 0.266902

Theta star 0.3401801

Median 0.0195 95% KM (Chebyshev) UCL 0.1546251

SD 0.095878 97.5% KM (Chebyshev) UCL 0.1925014

Maximum 0.413    95% KM (BCA) UCL 0.1129131

Mean 0.0551148    95% KM (Percentile Bootstrap) UCL 0.1051619

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1014929

Minimum 0.000001    95% KM (bootstrap t) UCL 0.1519094

Assuming Gamma Distribution    95% KM (z) UCL 0.1001221

   95% Gamma Approximate UCL 0.1817048

   95% Adjusted Gamma UCL 0.2005933

Nu star 6.8046897 Potential UCLs to Use

AppChi2 2.0640011    95% KM (t) UCL 0.1017259
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Maximum Detected 0.165 Maximum Detected -1.80181

Mean of Detected 0.08625 Mean of Detected -2.675189

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0334 Minimum Detected -3.399199

Number of Distinct Detected Data 6 Number of Non-Detect Data 15

Number of Missing Values 25 Percent Non-Detects 71.43%

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 21 Number of Detected Data 6
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UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0512 Maximum Non-Detect -2.972016

SD of Detected 0.0618155 SD of Detected 0.7368223

Minimum Non-Detect 0.0353 Minimum Non-Detect -3.343872

95% DL/2 (t) UCL 0 0550222 95% H Stat (DL/2) UCL 0 0499726

Mean 0.0385595 Mean -3.580456

SD 0.0437414 SD 0.6972312

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.7956849 Shapiro Wilk Test Statistic 0.842894

UCL Statistics

   95% Percentile Bootstrap UCL 0.0634397

   95% BCA Bootstrap UCL 0.0692739

SD in Original Scale 0.0397566

   95% t UCL 0.0628361

SD in Log Scale 0.5140757

Mean in Original Scale 0.0478732

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.214393

   95% DL/2 (t) UCL 0.0550222   95%  H-Stat (DL/2) UCL 0.0499726

K-S Test Statistic 0.7031193 Mean 0.0488852

A-D Test Statistic 0.5542671 Nonparametric Statistics

5% A-D Critical Value 0.7031193 Kaplan-Meier (KM) Method

nu star 15.60564

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.30047 Data appear Normal at 5% Significance Level

Theta Star 0.0663222

   95% H-UCL 0.0577201

SD 0.0400035 97.5% KM (Chebyshev) UCL 0.1061311

Mean 0.0487721    95% KM (Percentile Bootstrap) UCL 0.0703868

Median 0.0335957 95% KM (Chebyshev) UCL 0.0888419

Minimum 0.0095688    95% KM (bootstrap t) UCL 0.0775329

Maximum 0.165    95% KM (BCA) UCL 0.0877238

Assuming Gamma Distribution    95% KM (z) UCL 0.063963

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.063696

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0091667

   95% KM (t) UCL 0.0646951

5% K-S Critical Value 0.3353452 SD 0.0383237

   95% Adjusted Gamma UCL 0.0639798

AppChi2 76.326693    95% KM (t) UCL 0.0646951

   95% Gamma Approximate UCL 0.0627391    95% KM (Percentile Bootstrap) UCL 0.0703868

Theta star 0.020863

Nu star 98.184619 Potential UCLs to Use

SD 0.0400035 97.5% KM (Chebyshev) UCL 0.1061311

k star 2.337729 99% KM (Chebyshev) UCL 0.1400926
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Maximum Detected 0.185 Maximum Detected -1.687399

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0622 Minimum Detected -2.7774

Number of Distinct Detected Data 4 Number of Non-Detect Data 17

Number of Missing Values 25 Percent Non-Detects 80.95%

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 21 Number of Detected Data 4

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A2.xls: SS_Future A2

Page 4 of 24

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.95%

Warning:  There are only 4 Distinct Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.0512 Maximum Non-Detect -2.972016

SD of Detected 0.0567357 SD of Detected 0.5006735

Minimum Non-Detect 0.0353 Minimum Non-Detect -3.343872

Mean of Detected 0.12255 Mean of Detected -2.18868

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0569147    95%  H-Stat (DL/2) UCL 0.0514733

Mean 0.0392619 Mean -3.601143

SD 0.0469036 SD 0.7334233

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9402598 Shapiro Wilk Test Statistic 0.9405086

UCL Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL 0.0469857

   95% Percentile Bootstrap UCL 0.0509998

   95% BCA Bootstrap UCL 0.0571509

SD in Original Scale 0.0501587

   95% t UCL 0.0507882

SD in Log Scale 0.9898398

Mean in Original Scale 0.0319102

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.112266

Assuming Gamma Distribution    95% KM (z) UCL 0.0869415

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0080532

   95% KM (t) UCL 0.0875847

K-S Test Statistic 0.6587399 Mean 0.0736952

5% K-S Critical Value 0.3957457 SD 0.0319601

A-D Test Statistic 0.2976109 Nonparametric Statistics

5% A-D Critical Value 0.6587399 Kaplan-Meier (KM) Method

nu star 12.836501

k star (bias corrected) 1.6045626 Data appear Normal at 5% Significance Level

Theta Star 0.076376

AppChi2 1.1736112   95% KM (t) UCL 0.0875847

Theta star 0.1942896

Nu star 5.0462509 Potential UCLs to Use

SD 0.0539849 97.5% KM (Chebyshev) UCL 0.1239873

k star 0.1201488 99% KM (Chebyshev) UCL 0.1538234

Mean 0.0233437    95% KM (Percentile Bootstrap) UCL 0.1569524

Median 0.000001 95% KM (Chebyshev) UCL 0.1087982

Minimum 0.000001    95% KM (bootstrap t) UCL 0.083303

Maximum 0.185    95% KM (BCA) UCL 0.185

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0923265

   95% Adjusted Gamma UCL     N/A

AppChi2 1.1736112   95% KM (t) UCL 0.0875847

   95% Gamma Approximate UCL 0.1003722    95% KM (Percentile Bootstrap) UCL 0.1569524
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Maximum Detected 0.454 Maximum Detected -0.789658

Mean of Detected 0.0752143 Mean of Detected -4.062654

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0038 Minimum Detected -5.572754

Number of Distinct Detected Data 7 Number of Non-Detect Data 8

Number of Missing Values 31 Percent Non-Detects 53.33%

General Statistics

Number of Valid Data 15 Number of Detected Data 7

Aroclor-1254
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UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

Warning:  There are only 7 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.0041 Maximum Non-Detect -5.496768

SD of Detected 0.1671732 SD of Detected 1.5811523

Minimum Non-Detect 0.00353 Minimum Non-Detect -5.646457

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0887879    95%  H-Stat (DL/2) UCL 0.0783572

Mean 0.0361257 Mean -5.232146

SD 0.1158001 SD 1.5347879

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.4924381 Shapiro Wilk Test Statistic 0.8309808

UCL Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL 0.8709023

   95% Percentile Bootstrap UCL 0.0950362

   95% BCA Bootstrap UCL 0.1256165

SD in Original Scale 0.1160666

   95% t UCL 0.0880754

SD in Log Scale 2.3507992

Mean in Original Scale 0.035292

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -6.204158

Assuming Gamma Distribution    95% KM (z) UCL 0.0883074

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0311157

   95% KM (t) UCL 0.091931

K-S Test Statistic 0.7614065 Mean 0.0371267

5% K-S Critical Value 0.3296187 SD 0.111571

A-D Test Statistic 1.1419822 Nonparametric Statistics

5% A-D Critical Value 0.7614065 Kaplan-Meier (KM) Method

nu star 4.8484949

k star (bias corrected) 0.3463211 Data appear Lognormal at 5% Significance Level

Theta Star 0.2171808

AppChi2 0.9322201 97.5% KM (Chebyshev) UCL 0.231444

Theta star 0.2335689

Nu star 4.5083747 Potential UCLs to Use

SD 0.1161283 97.5% KM (Chebyshev) UCL 0.231444

k star 0.1502792 99% KM (Chebyshev) UCL 0.3467237

Mean 0.0351005    95% KM (Percentile Bootstrap) UCL 0.0965

Median 0.000001 95% KM (Chebyshev) UCL 0.1727567

Minimum 0.000001    95% KM (bootstrap t) UCL 0.8674263

Maximum 0.454    95% KM (BCA) UCL 0.1015533

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0889345

   95% Adjusted Gamma UCL 0.2102533

AppChi2 0.9322201 97.5% KM (Chebyshev) UCL 0.231444

   95% Gamma Approximate UCL 0.1697521
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Maximum Detected 0.142 Maximum Detected -1.951928

Mean of Detected 0.0258 Mean of Detected -4.790393

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0021 Minimum Detected -6.165818

Number of Distinct Detected Data 7 Number of Non-Detect Data 8

Number of Missing Values 31 Percent Non-Detects 53.33%

General Statistics

Number of Valid Data 15 Number of Detected Data 7

Aroclor-1260
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UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 7 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.0041 Maximum Non-Detect -5.496768

SD of Detected 0.0514376 SD of Detected 1.4087739

Minimum Non-Detect 0.00353 Minimum Non-Detect -5.646457

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0293676    95%  H-Stat (DL/2) UCL 0.0206531

Mean 0.0130583 Mean -5.575435

SD 0.0358627 SD 1.1957857

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.5274397 Shapiro Wilk Test Statistic 0.8592262

UCL Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL 0.020813

   95% Percentile Bootstrap UCL 0.0311872

   95% BCA Bootstrap UCL 0.0412205

SD in Original Scale 0.035873

   95% t UCL 0.0293412

SD in Log Scale 1.2048927

Mean in Original Scale 0.0130273

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.591196

Assuming Gamma Distribution    95% KM (z) UCL 0.0292956

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0096314

   95% KM (t) UCL 0.0304172

K-S Test Statistic 0.7483273 Mean 0.0134533

5% K-S Critical Value 0.3262845 SD 0.0345236

A-D Test Statistic 0.9713695 Nonparametric Statistics

5% A-D Critical Value 0.7483273 Kaplan-Meier (KM) Method

nu star 5.7505632

k star (bias corrected) 0.4107545 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0628112

AppChi2 1.1047365   95% KM (t) UCL 0.0304172

Theta star 0.0737679

Nu star 4.8966552 Potential UCLs to Use

SD 0.0362135 97.5% KM (Chebyshev) UCL 0.0736015

k star 0.1632218 99% KM (Chebyshev) UCL 0.1092847

Mean 0.0120405    95% KM (Percentile Bootstrap) UCL 0.03167

Median 0.000001 95% KM (Chebyshev) UCL 0.0554357

Minimum 0.000001    95% KM (bootstrap t) UCL 0.2304156

Maximum 0.142    95% KM (BCA) UCL 0.03292

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0297255

   95% Adjusted Gamma UCL 0.0653228

AppChi2 1.1047365   95% KM (t) UCL 0.0304172

   95% Gamma Approximate UCL 0.0533687
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36 33

4270 8.3593691

15500 9.6485953

10321.389 9.2058036

10800 0.2850425

2620.3109SD

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Aluminum

General Statistics

Number of Valid Observations

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A2.xls: SS_Future A2

Page 7 of 24

436.71849

0.2538719

-0.280619

0.9789068 0.9324971

0.935 0.935

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Std. Error of Mean

Coefficient of Variation

11059.256 11293.145

12533.416

11017.902 13475.87

11055.852 15327.14

12.841071

803.77945

10321 389

Theta Star

MLE of Mean

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

10321.389

2880.2986

924.5571

854.98136

0.0428 11039.727

851.95571 11059.256

11025.707

0.5688081 11040.677

0.7476238 11039.006

0.1302518 11020

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

MLE of Mean

MLE of Standard Deviation

0.1466831 11055.278

12225.001

13048.695

14666.683

11161.312

11200.95

11059.256Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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Maximum Detected 0.28 Maximum Detected -1.272966

Mean of Detected 0.1533333 Mean of Detected -2.06888

Raw Statistics Log-transformed Statistics

Minimum Detected 0.06 Minimum Detected -2.813411

Number of Distinct Detected Data 3 Number of Non-Detect Data 33

Number of Missing Values 10 Percent Non-Detects 91.67%

General Statistics

Number of Valid Data 36 Number of Detected Data 3

Antimony

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A2.xls: SS_Future A2

Page 8 of 24

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.22%

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.24 Maximum Non-Detect -1.427116

SD of Detected 0.1137248 SD of Detected 0.7715069

Minimum Non-Detect 0.0231 Minimum Non-Detect -3.767923

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0616781    95%  H-Stat (DL/2) UCL 0.0636766

Mean 0.0466361 Mean -3.513264

SD 0.0534171 SD 0.9058903

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9355491 Shapiro Wilk Test Statistic 0.9966541

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL 0.0139779

   95% Percentile Bootstrap UCL 0.0318213

   95% BCA Bootstrap UCL 0.0402915

SD in Original Scale 0.0498708

   95% t UCL 0.0307344

SD in Log Scale 1.0309765

Mean in Original Scale 0.016691

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.223147

Assuming Gamma Distribution    95% KM (z) UCL 0.0810243

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0077531

   95% KM (t) UCL 0.081371

K-S Test Statistic     N/A    Mean 0.0682716

5% K-S Critical Value     N/A    SD 0.0374921

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

AppChi2     N/A      95% KM (t) UCL 0.081371

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.1166895

k star     N/A    99% KM (Chebyshev) UCL 0.1454136

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.1020664

Minimum     N/A       95% KM (bootstrap t) UCL 0.0787678

Maximum     N/A       95% KM (BCA) UCL 0.28

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1069109

   95% Adjusted Gamma UCL     N/A

AppChi2     N/A      95% KM (t) UCL 0.081371

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    
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SD of Detected 2.9220834 SD of Detected 0.3798544

Maximum Detected 16.9 Maximum Detected 2.8273136

Mean of Detected 7.4285714 Mean of Detected 1.9352163

Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.9932518

Number of Distinct Detected Data 30 Number of Non-Detect Data 1

Number of Missing Values 10 Percent Non-Detects 2.78%

General Statistics

Number of Valid Data 36 Number of Detected Data 35

Arsenic
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9201439 Shapiro Wilk Test Statistic 0.9824368

Maximum Non-Detect 5.4 Maximum Non-Detect 1.686399

Minimum Non-Detect 5.4 Minimum Non-Detect 1.686399

95% Percentile Bootstrap UCL 8 1343798

   95% MLE (Tiku) UCL 8.0777081 SD in Original Scale 2.9349627

   95% t UCL 8.1608519

SD 3.1028213 SD in Log Scale 0.3850366

   95% MLE (t) UCL 8.0775986 Mean in Original Scale 7.3343798

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.2038584 Mean in Log Scale 1.9202288

   95% DL/2 (t) UCL 8.138043    95%  H-Stat (DL/2) UCL 8.3149253

Mean 7.2972222 Mean 1.9090506

SD 2.985918 SD 0.4059728

DL/2 Substitution Method DL/2 Substitution Method

A-D Test Statistic 0.4742327 Nonparametric Statistics

5% A-D Critical Value 0.7490549 Kaplan-Meier (KM) Method

nu star 468.12075

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.6874393 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.1108245

   95% H UCL 8.2777506

  95% Percentile Bootstrap UCL 8.1343798

   95% BCA Bootstrap UCL 8.1722222

Mean 7.3159141    95% KM (Percentile Bootstrap) UCL 8.1453704

Median 6.45 95% KM (Chebyshev) UCL 9.4739491

Minimum 2.7    95% KM (bootstrap t) UCL 8.336837

Maximum 16.9    95% KM (BCA) UCL 8.1044444

Assuming Gamma Distribution    95% KM (z) UCL 8.1439886

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.16606

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.4900288

   95% KM (t) UCL 8.1659022

K-S Test Statistic 0.7490549 Mean 7.337963

5% K-S Critical Value 0.1488465 SD 2.8935822

   95% Adjusted Gamma UCL 8.2319581

AppChi2 404.75421    95% KM (BCA) UCL 8.1044444

   95% Gamma Approximate UCL 8.1898897

Theta star 1.1625196

Nu star 453.10705 Potential UCLs to Use

SD 2.9582956 97.5% KM (Chebyshev) UCL 10.398192

k star 6.2931535 99% KM (Chebyshev) UCL 12.213688
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36 25

10

0.16 -1.832581

0.79 -0.235722

0.4208333 -0.927319

0.4 0.3608464

Mean Mean of log Data

Median SD of log Data

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Beryllium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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0.150568

0.0250947

0.3577853

0.7738521

0.9412529 0.9788141

0.935 0.935

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Std. Error of Mean

Coefficient of Variation

Skewness

g

SD

0.4632326 0.471718

0.5346445

0.4655687 0.5836377

0.463772 0.6798754

7.5844059

0 0554867

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.0554867

0.4208333

0.1528091

546.07723

492.87905

0.0428 0.4621104

490.5921 0.4632326

0.4611192

0.2935248 0.4675698

0.7488695 0.4698506

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Theta Star

MLE of Mean

0.097853 0.4616667

0.1469287 0.4658333

0.5302184

0.5775494

0.6705221

0.4662554

0.4684289

0.4632326Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL
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36 31

10

8.3 2.1162555

22.9 3.1311369

14.394444 2.6429973Mean Mean of log Data

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Chromium
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14.55 0.224187

3.1431508

0.5238585

0.2183586

0.283986

0.979704 0.9757908

0.935 0.935Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

g

Median SD of log Data

SD

0.935 0.935

15.279541 15.398201

16.771364

15.282608 17.796304

15.283674 19.809598

19 391404

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

19.391404

0.7423106

14.394444

3.2688145

1396.1811

1310.4142

0.0428 15.256115

1306.6582 15.279541

15.240907

0.3542823 15.244442

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

0.7466554 15.285712

0.1172016 15.244444

0.1465278 15.311111

16.677891

17.665939

19.60677

15.336564

15.38065

15.279541

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
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36 24

10

1.1 0.0953102

4.6 1.5260563

2.7 0.9168278

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations
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2.45 0.402834

1.050714

0.175119

0.3891533

0.4284367

0.9290143 0.9563

0.935 0.935

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

g

Median SD of log Data

0.935 0.935

2.9958763 3.0754292

3.5225857

3.0014064 3.8758377

2.9979603 4.569733

6 1645147

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

6.1645147

0.4379907

2.7

1.0874626

443.84506

396.00116

0.0428 2.9880451

393.95566 2.9958763

2.9789187

0.3940713 3.0313028

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

0.7494439 3.0057018

0.0949309 2.9833333

0.1470588 2.9944444

3.4633261

3.7936178

4.4424121

3.0262074

3.0419201

3.0262074Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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Maximum Detected 21.3 Maximum Detected 3.0587071

Mean of Detected 10.213333 Mean of Detected 2.2487319

Raw Statistics Log-transformed Statistics

Minimum Detected 3.9 Minimum Detected 1.3609766

Number of Distinct Detected Data 14 Number of Non-Detect Data 21

Number of Missing Values 10 Percent Non-Detects 58.33%

General Statistics

Number of Valid Data 36 Number of Detected Data 15

Copper
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Shapiro Wilk Test Statistic 0.8707262 Shapiro Wilk Test Statistic 0.9522592

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.22%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 20.1 Maximum Non-Detect 3.0007198

SD of Detected 4.2855016 SD of Detected 0.4008154

Minimum Non-Detect 5.6 Minimum Non-Detect 1.7227666

MLE method failed to converge properly Mean in Log Scale 1.9543329

SD in Log Scale 0 3783972

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 3.9753135 SD 0.4914518

   95% DL/2 (t) UCL 8.4291522    95%  H-Stat (DL/2) UCL 8.5492835

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.3097222 Mean 1.866946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.8707262 Shapiro Wilk Test Statistic 0.9522592

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Theta Star 1.8534777

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.5103622 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 8.8737308

   95% H-UCL 8.5234977

   95% t UCL 8.6398699

   95% Percentile Bootstrap UCL 8.6599607

Mean in Original Scale 7.6349136

SD in Original Scale 3.568795

SD in Log Scale 0.3783972

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.0254761

   95% KM (t) UCL 9.0035152

Assuming Gamma Distribution    95% KM (z) UCL 8.9689148

5% K-S Critical Value 0.2218711 SD 3.8279144

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.7737317

5% A-D Critical Value 0.7381249 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7381249 Mean 7.6962395

A-D Test Statistic 0.472057 Nonparametric Statistics

nu star 165.31087

   95% Gamma Approximate UCL 8.7712148

Nu star 251.90092 Potential UCLs to Use

AppChi2 216.1528    95% KM (t) UCL 9.0035152

k star 3.498624 99% KM (Chebyshev) UCL 15.394772

Theta star 2.1512634

Median 7.6046819 95% KM (Chebyshev) UCL 11.068858

SD 3.9447435 97.5% KM (Chebyshev) UCL 12.528192

Maximum 21.3    95% KM (BCA) UCL 9.5576236

Mean 7.5264617    95% KM (Percentile Bootstrap) UCL 9.4220837

Minimum 1.0610308    95% KM (bootstrap t) UCL 9.1212887

   95% Gamma Approximate UCL 8.7712148

   95% Adjusted Gamma UCL 8.8325181
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36 32

10

5410 8.5960044

15600 9.6550262

11174.722 9.2982139Mean Mean of log Data

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Iron

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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11100 0.2249672

2329.2261

388.20435

0.208437

-0.216655

0.9774822 0.94765

0.935 0.935Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

g

Median SD of log Data

SD

0.935 0.935

11830.622 11966.74

13037.179

11798.283 13836.339

11828.285 15406.134

19 929522

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

19.929522

560.71199

11174.722

2503.1582

1434.9256

1347.9608

0.0428 11813.262

1344.1506 11830.622

11790.527

0.3585352 11800.652

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

0.7466209 11805.125

0.091969 11770.833

0.1465246 11790.833

12866.866

13599.058

15037.307

11895.669

11929.388

11830.622

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
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36 36

10

4.1 1.410987

78.3 4.3605476

25.816667 2.9840091

21.9 0.7809882

Mean Mean of log Data

Median SD of log Data

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Lead

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A2.xls: SS_Future A2

Page 15 of 24

18.602358

3.100393

0.7205561

1.1766787

0.8883291 0.9626234

0.935 0.935Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

g

SD

31.055005 35.625998

43.163977

31.566046 50.362617

31.156343 64.502952

1.8733142

13 78128

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

13.78128

25.816667

18.862309

134.87862

109.04693

0.0428 30.916359

107.99331 31.055005

30.77073

0.2256834 32.184746

0.7594366 32.325591

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Theta Star

0.078612 30.719444

0.1487475 31.466667

39.330966

45.178614

56.665187

31.932275

32.243817

31.932275

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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36 34

10

35.6 3.5723456

1060 6.9660242

125.68056 4.5262232

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Manganese

General Statistics

Number of Valid Observations Number of Distinct Observations
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91.1 0.668583

169.70979

28.284966

1.3503266

5.0528093

0.4311628 0.9066365

0.935 0.935

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

g

Median SD of log Data

0.935 0.935

173.47005 145.6235

174.84945

197.65694 200.8792

177.44001 252.0096

1 6450076

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0 05)

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

1.6450076

76.401198

125.68056

97.990536

118.44055

94.311629

0.0428 172.20518

93.334626 173.47005

172.01308

2.0172761 263.9269

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

0.7626614 360.48198

0.2087227 177.12222

0.1491365 209.875

248.97186

302.32011

407.11241

157.83498

159.48716

248.97186Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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SD of Detected 0.0276563 SD of Detected 0.2737413

Maximum Detected 0.16 Maximum Detected -1.832581

Mean of Detected 0.1045455 Mean of Detected -2.291157

Raw Statistics Log-transformed Statistics

Minimum Detected 0.062 Minimum Detected -2.780621

Number of Distinct Detected Data 9 Number of Non-Detect Data 25

Number of Missing Values 10 Percent Non-Detects 69.44%

Thallium

General Statistics

Number of Valid Data 36 Number of Detected Data 11
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Shapiro Wilk Test Statistic 0.9656544 Shapiro Wilk Test Statistic 0.959809

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.23 Maximum Non-Detect -1.469676

Minimum Non-Detect 0.071 Minimum Non-Detect -2.645075

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0268797 SD 0.3279911

   95% DL/2 (t) UCL 0.0908886    95%  H-Stat (DL/2) UCL 0.0923046

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0833194 Mean -2.536151

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.9656544 Shapiro Wilk Test Statistic 0.959809

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

   95% BCA Bootstrap UCL 0.0972146

   95% H-UCL 0.0964985

   95% t UCL 0.0965382

   95% Percentile Bootstrap UCL 0.0963276

Mean in Original Scale 0.0909888

SD in Original Scale 0.019707

MLE method failed to converge properly Mean in Log Scale -2.417559

SD in Log Scale 0.201397

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

5% K-S Critical Value 0.2551943 SD 0.0246039

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0064671

5% A-D Critical Value 0.7290145 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7290145 Mean 0.0919522

A-D Test Statistic 0.2561641 Nonparametric Statistics

Theta Star 0.0093413

nu star 246.21912

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.191778 Data appear Normal at 5% Significance Level

k star 19.713939 99% KM (Chebyshev) UCL 0.1562991

Theta star 0.0048375

Median 0.0989169 95% KM (Chebyshev) UCL 0.1201417

SD 0.02098 97.5% KM (Chebyshev) UCL 0.1323393

Maximum 0.16    95% KM (BCA) UCL 0.1051488

Mean 0.0953659    95% KM (Percentile Bootstrap) UCL 0.1041464

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.1033361

Minimum 0.0616799    95% KM (bootstrap t) UCL 0.1029263

   95% KM (t) UCL 0.1028788

Assuming Gamma Distribution    95% KM (z) UCL 0.1025896

   95% Gamma Approximate UCL 0.1015537    95% KM (Percentile Bootstrap) UCL 0.1041464

   95% Adjusted Gamma UCL 0.1018432

Nu star 1419.4036 Potential UCLs to Use

AppChi2 1332.9167    95% KM (t) UCL 0.1028788

Theta star 0.0048375
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36 33

10

2.8 1.0296194

12.2 2.501436

5.2811111 1.6177547Mean Mean of log Data

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Thorium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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5.08 0.2992384

1.797339

0.2995565

0.3403335

1.9760063

0.8408052 0.9607347

0.935 0.935Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

g

Median SD of log Data

SD

0.935 0.935

5.7872335 5.7701078

6.4303249

5.8792512 6.9342187

5.8036759 7.9240206

10 050625

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

10.050625

0.525451

5.2811111

1.6658226

723.64503

662.22691

0.0428 5.7738377

659.56923 5.7872335

5.7632269

0.67824 5.9624193

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

0.7480804 6.2151173

0.1234735 5.7986111

0.1467586 5.8788889

6.5868476

7.1518408

8.2616606

5.7709068

5.7941602

5.7709068

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
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36 35

10

145 4.9767337

704 6.5567784

474.19444 6.1205478

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Titanium

General Statistics

Number of Valid Observations Number of Distinct Observations
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486.5 0.3141238

122.44831

20.408052

0.2582238

-0.454472

0.9679556 0.8656379

0.935 0.935

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

g

Median SD of log Data

0.935 0.935

508.67533 525.82157

588.47421

506.11098 636.51597

508.41769 730.88468

11 329072

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

11.329072

41.856424

474.19444

140.88323

815.6932

750.41317

0.0428 507.7627

747.5813 508.67533

506.1697

0.8863368 507.18812

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

k star (bias corrected) Data appear Normal at 5% Significance Level

0.7478712 505.90137

0.1542723 506.33333

0.146724 505.86111

563.15108

601.64269

677.252

515.44562

517.39816

508.67533Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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Maximum Detected 1.6 Maximum Detected 0.4700036

Mean of Detected 0.6000556 Mean of Detected -0.646084

Raw Statistics Log-transformed Statistics

Minimum Detected 0.15 Minimum Detected -1.89712

Number of Distinct Detected Data 17 Number of Non-Detect Data 18

Number of Missing Values 10 Percent Non-Detects 50.00%

Tungsten

General Statistics

Number of Valid Data 36 Number of Detected Data 18
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.641 Maximum Non-Detect -0.444726

SD of Detected 0.3331946 SD of Detected 0.5453137

Minimum Non-Detect 0.098 Minimum Non-Detect -2.322788

SD 0.3185639 SD 0.7866544

   95% DL/2 (t) UCL 0.4831228    95%  H-Stat (DL/2) UCL 0.5355188

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.3934167 Mean -1.220835

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.875487 Shapiro Wilk Test Statistic 0.9740409

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.5009762

   95% H UCL 0.4937773

   95% t UCL 0.4831791

   95% Percentile Bootstrap UCL 0.4860862

   95% MLE (t) UCL 0.2181796 Mean in Original Scale 0.3949366

   95% MLE (Tiku) UCL 0.5275615 SD in Original Scale 0.3133664

Mean 0.0464699 Mean in Log Scale -1.168535

SD 0.6097745 SD in Log Scale 0.6757836

Maximum Likelihood Estimate(MLE) Method Log ROS Method

5% K-S Critical Value 0.2046618 SD 0.3122644

5% A-D Critical Value 0.7430409 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7430409 Mean 0.4011599

A-D Test Statistic 0.2612611 Nonparametric Statistics

Theta Star 0.184761

nu star 116.91864

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.2477401 Data appear Gamma Distributed at 5% Significance Level

k star 0.1717548 99% KM (Chebyshev) UCL 0.9494886

Median 0.1424824 95% KM (Chebyshev) UCL 0.6413749

SD 0.3741202 97.5% KM (Chebyshev) UCL 0.7453162

Maximum 1.6    95% KM (BCA) UCL 0.5622827

Mean 0.3128372    95% KM (Percentile Bootstrap) UCL 0.5303445

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.4836052

Minimum 0.000001    95% KM (bootstrap t) UCL 0.5049465

   95% KM (t) UCL 0.4942707

Assuming Gamma Distribution    95% KM (z) UCL 0.4918063

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0551091

   95% Gamma Approximate UCL 0.7073425

   95% Adjusted Gamma UCL 0.7353149

Nu star 12.366348 Potential UCLs to Use

AppChi2 5.469279    95% KM (t) UCL 0.4942707

k star 0.1717548 99% KM (Chebyshev) UCL 0.9494886

Theta star 1.821417

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A2.xls: SS_Future A2

Page 20 of 24



37 30

9

1.3 0.2623643

32 3.4657359

6.4435135 1.4574338Mean Mean of log Data

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Uranium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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4.4 0.8437826

7.4043044

1.2172601

1.1491098

2.426775

0.639798 0.9233687

0.936 0.936Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

g

Median SD of log Data

SD

0.936 0.936

8.4986109 8.3782708

10.159287

8.9646388 11.93567

8.5795505 15.425031

1 2819462

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0 05)

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

1.2819462

5.0263523

6.4435135

5.6909902

94.864022

73.400141

0.0431 8.4457283

72.580785 8.4986109

8.4748064

1.793164 9.414523

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

0.7689209 8.7894274

0.1669508 8.4827027

0.1480926 9.0086486

11.749427

14.045301

18.555099

8.3277444

8.4217553

11.749427

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
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36 33

10

9.1 2.2082744

36.8 3.6054978

20.841667 2.9826365

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Vanadium

General Statistics

Number of Valid Observations Number of Distinct Observations
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20.55 0.3440195

6.688001

1.1146668

0.3208957

0.2134337

0.9718311 0.9573534

0.935 0.935

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

g

Median SD of log Data

0.935 0.935

22.724977 23.264129

26.250653

22.717498 28.562908

22.731586 33.104884

8 6064709

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

8.6064709

2.4216275

20.841667

7.1042771

619.6659

562.91936

0.0428 22.67513

560.47238 22.724977

22.670988

0.3867055 22.816536

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

k star (bias corrected) Data appear Normal at 5% Significance Level

0.7484561 22.764496

0.1023308 22.688889

0.146835 22.663889

25.700387

27.802759

31.932462

22.942665

23.042831

22.724977Potential UCL to Use Use 95% Student's-t UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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Maximum Detected 3.5 Maximum Detected 1.252763

Mean of Detected 2.0266667 Mean of Detected 0.6579542

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953102

Number of Distinct Detected Data 13 Number of Non-Detect Data 21

Number of Missing Values 10 Percent Non-Detects 58.33%

Zirconium

General Statistics

Number of Valid Data 36 Number of Detected Data 15
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Shapiro Wilk Test Statistic 0.9087003 Shapiro Wilk Test Statistic 0.9723498

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 2.76 Maximum Non-Detect 1.0152307

SD of Detected 0.6797759 SD of Detected 0.3179509

Minimum Non-Detect 0.56 Minimum Non-Detect -0.579818

MLE method failed to converge properly Mean in Log Scale 0.2419477

SD in Log Scale 0 4232282

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.798956 SD 0.6224416

   95% DL/2 (t) UCL 1.5024823    95%  H-Stat (DL/2) UCL 1.5942387

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.2775 Mean 0.0615467

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.9087003 Shapiro Wilk Test Statistic 0.9723498

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Theta Star 0.2403109

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.433518 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 1.6252334

   95% H-UCL 1.5908806

   95% t UCL 1.597413

   95% Percentile Bootstrap UCL 1.6006394

Mean in Original Scale 1.4018172

SD in Original Scale 0.6945985

SD in Log Scale 0.4232282

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.6886238

   95% KM (t) UCL 1.7098855

Assuming Gamma Distribution    95% KM (z) UCL 1.7049867

5% K-S Critical Value 0.2214944 SD 0.6181026

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.109548

5% A-D Critical Value 0.7372572 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7372572 Mean 1.5247962

A-D Test Statistic 0.3082387 Nonparametric Statistics

nu star 253.00554

   95% Gamma Approximate UCL 2.2807088   95% KM (Percentile Bootstrap) UCL 1.8204767

Nu star 10.575235 Potential UCLs to Use

AppChi2 4.30441    95% KM (t) UCL 1.7098855

k star 0.1468783 99% KM (Chebyshev) UCL 2.6147852

Theta star 6.3202739

Median 0.5953136 95% KM (Chebyshev) UCL 2.0023049

SD 1.0535337 97.5% KM (Chebyshev) UCL 2.2089233

Maximum 3.5    95% KM (BCA) UCL 1.9074786

Mean 0.9283109    95% KM (Percentile Bootstrap) UCL 1.8204767

Minimum 0.000001    95% KM (bootstrap t) UCL 1.7262984

   95% Gamma Approximate UCL 2.2807088   95% KM (Percentile Bootstrap) UCL 1.8204767

   95% Adjusted Gamma UCL 2.3808367
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9 9

10

6.32 1.8437192

36.1 3.5862929

15.105556 2.5729002

Maximum Maximum of Log Data

Mean Mean of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

C11-C22 Aromatics
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13.3 0.5517996

9.2461791

3.0820597

0.6121045

1.6278933

0.8487761 0.9682819

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Skewness

Warning:  There are only 9 Values in this data

SD

Std. Error of Mean

Coefficient of Variation

g

Median SD of log Data

0.8487761 0.9682819

0.829 0.829

20.836794 24.001928

27.185018

21.962099 32.467878

21.115531 42.845032

Gamma Distribution Test Data Distribution

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

2.524374

5.9838818

15.105556

9.5073582

45.438732

30.974796

0.02308 20.175093

28.477675 20.836794

19.937338   95% Standard Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

0.2562512 24.796651

0.7255572 45.231515

0.1538976 20.437778

0.2807253 21.668889

28.539942

34.353012

45.771662

22.159219

24.102294   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

20.836794Potential UCL to Use Use 95% Student's-t UCL
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Future A3 – AOI 14 East 
Surface Soil 

 



_

Aluminum

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 25

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 5680 Minimum of Log Data 8.6447065

Maximum 20700 Maximum of Log Data 9.937889

Mean 11320 Mean of log Data 9.2939042

Median 10500 SD of log Data 0.2861621
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g

SD 3462.0358

Std. Error of Mean 692.40715

Coefficient of Variation 0.3058335

Skewness 1.3375744

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8764645 Shapiro Wilk Test Statistic 0.9509592

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

15404.673

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12504.627    95% H-UCL 12584.839

   95% Modified-t UCL (Johnson-1978) 12535.498    99% Chebyshev (MVUE) UCL 17835.81

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14167.016

   95% Adjusted-CLT UCL (Chen-1995) 12656.829  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.05645 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1023.8368

MLE of Mean 11320

MLE of Standard Deviation 3404.3843

nu star 552 82248nu star 552.82248

Approximate Chi Square Value (.05) 499.28946 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 12458.908

Adjusted Chi Square Value 495.82897    95% Jackknife UCL 12504.627

   95% Standard Bootstrap UCL 12428.727

Anderson-Darling Test Statistic 0.6526376    95% Bootstrap-t UCL 12850.189

95% Chebyshev(Mean, Sd) UCL 14338.133

Anderson-Darling 5% Critical Value 0.7443994    95% Hall's Bootstrap UCL 13021.564

Kolmogorov-Smirnov Test Statistic 0.153254    95% Percentile Bootstrap UCL 12481.2

Kolmogorov-Smirnov 5% Critical Value 0.1744365    95% BCA Bootstrap UCL 12710

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18209.364

Potential UCL to Use Use 95% Approximate Gamma UCL 12533.712

   95% Approximate Gamma UCL 12533.712

   95% Adjusted Gamma UCL 12621.187
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25 3

3 22

3 88.00%

0.092 -2.385967

0.2 -1.609438

0.1406667 -2.011875

0.0547844 0.3890396

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Antimony

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.072 -2.631089

0.38 -0.967584

25

0

100.00%

0.9715496 0.9959994

0.767 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.767 0.767

0.08338 -2.599908

0.0439636 0.479295

0.0984233 0.1007568

N/A

-3.00124

0.4564557

0 0563595Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.0563595

0.0372881

0.0691186

0.0699263

0.0747934

0.0660188

    N/A    

    N/A    

    N/A    nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

    N/A    

    N/A    

    N/A    0.0999267

    N/A    0.0244619

0.0068189

0.1115931

0.1111428

0.1242031

    N/A    0.1066867

    N/A    0.2

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

    N/A        N/A    

    N/A    0.1296496

    N/A    0.1425108

    N/A    0.1677739

    N/A    

    N/A    

    N/A    0.1115931

    N/A        N/A    

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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25 23

19 2

3 8.00%

4.5 1.5040774

46.8 3.8458832

8.7478261 2.0079116Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Arsenic

General Statistics
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8.4440872 0.456024

3.4 1.2237754

6 1.7917595

7

18

28.00%

0.3735893 0.6656761

0.914 0.9145% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.914 0.914

8.236 1.9124483

8.2785305 0.5536407

11.068718 9.8980463

6.5745933 1.9506241

9.7169592 0.482852

9 8995074 8 3447666

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

9.8995074 8.3447666

9.9829077 8.2066929

11.152903

11.358223

13.294223

9.5724696

2.8679919

3.0501572

131.92763

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

3.3681608

0.750011

0.750011 8.4313333

0.1826279 7.9946327

1.6349981

11.228622

11.120666

11.200366

0.000001 19.573402

46.8 11.6544

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

8.1512055 11.649

6.7 15.558125

8.3524531 18.641893

0.7113654 24.699359

11.458535

35.568271

22.921429 15.558125

12.648613

13.042668

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Beryllium

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 19

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 0.2 Minimum of Log Data -1.609438

Maximum 0.72 Maximum of Log Data -0.328504

Mean 0.3904 Mean of log Data -0.983814

0.38 SD of log Data 0.3020463

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\]
SS_Future A3.xls: SS_Future A3

Page 4 of 15

g

SD 0.1181623

Std. Error of Mean 0.0236325

Coefficient of Variation 0.3026699

Skewness 0.8130238

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.952162 Shapiro Wilk Test Statistic 0.9796759

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.4308324    95% H-UCL 0.4376487

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.495045

   95% Adjusted-CLT UCL (Chen-1995) 0.433378  97.5% Chebyshev (MVUE) UCL 0.5402426

   95% Modified-t UCL (Johnson-1978) 0.4314728    99% Chebyshev (MVUE) UCL 0.6290246

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.349143 Data appear Normal at 5% Significance Level

Theta Star 0 0377229Theta Star 0.0377229

MLE of Mean 0.3904

MLE of Standard Deviation 0.121355

nu star 517.45716

Approximate Chi Square Value (.05) 465.70326 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 0.4292719

Adjusted Chi Square Value 462.36348    95% Jackknife UCL 0.4308324

   95% Standard Bootstrap UCL 0.4282753

Anderson-Darling Test Statistic 0.2242015    95% Bootstrap-t UCL 0.435335

Anderson-Darling 5% Critical Value 0.7445328    95% Hall's Bootstrap UCL 0.4381756

Kolmogorov-Smirnov Test Statistic 0.1102289    95% Percentile Bootstrap UCL 0.4292

Kolmogorov-Smirnov 5% Critical Value 0.1744598    95% BCA Bootstrap UCL 0.4324

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.4934115

97.5% Chebyshev(Mean, Sd) UCL 0.5379847

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.62554

   95% Approximate Gamma UCL 0.4337854

   95% Adjusted Gamma UCL 0.4369188

Potential UCL to Use Use 95% Student's-t UCL 0.4308324
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Chromium

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 22

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 8.3 Minimum of Log Data 2.1162555

Maximum 33.4 Maximum of Log Data 3.5085559

Mean 15.032 Mean of log Data 2.6648462
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Median 13.6 SD of log Data 0.2952765

SD 5.1402594

Std. Error of Mean 1.0280519

Coefficient of Variation 0.3419545

Skewness 2.0338784

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8262983 Shapiro Wilk Test Statistic 0.9508762

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

20.585343

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.790875    95% H-UCL 16.735576

   95% Modified-t UCL (Johnson-1978) 16.860573    99% Chebyshev (MVUE) UCL 23.91151

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.892039

   95% Adjusted-CLT UCL (Chen-1995) 17.169833  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.8765788 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.5219845

MLE of Mean 15.032

MLE of Standard Deviation 4 7831445MLE of Standard Deviation 4.7831445

nu star 493.82894

Approximate Chi Square Value (.05) 443.29783 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 16.722995

Adjusted Chi Square Value 440.041    95% Jackknife UCL 16.790875

   95% Standard Bootstrap UCL 16.700034

Anderson-Darling Test Statistic 0.6595618    95% Bootstrap-t UCL 17.456718

Anderson-Darling 5% Critical Value 0.7446219    95% Hall's Bootstrap UCL 18.852955

Kolmogorov-Smirnov Test Statistic 0.1478583    95% Percentile Bootstrap UCL 16.792

Kolmogorov-Smirnov 5% Critical Value 0.1744754    95% BCA Bootstrap UCL 17.288

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.513174

97.5% Chebyshev(Mean, Sd) UCL 21.452182

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.260987

   95% Approximate Gamma UCL 16.745484

   95% Adjusted Gamma UCL 16.86942

Potential UCL to Use Use 95% Approximate Gamma UCL 16.745484
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Cobalt

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 16

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 3.7 Maximum of Log Data 1.3083328

Mean 2.268 Mean of log Data 0.7753216

Median 2.1 SD of log Data 0.3056577
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SD 0.6743639

Std. Error of Mean 0.1348728

Coefficient of Variation 0.2973386

Skewness 0.4487369

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9651455 Shapiro Wilk Test Statistic 0.9778651

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.4987514    95% H-UCL 2.5481649

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.8854336

   95% Adjusted-CLT UCL (Chen-1995) 2.5027798  97.5% Chebyshev (MVUE) UCL 3.1514281

   95% Modified-t UCL (Johnson-1978) 2.5007688    99% Chebyshev (MVUE) UCL 3.673923

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.268268 Data appear Normal at 5% Significance Level

Theta Star 0 2208746Theta Star 0.2208746

MLE of Mean 2.268

MLE of Standard Deviation 0.7077738

nu star 513.41339

Approximate Chi Square Value (.05) 461.86675 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 2.489846

Adjusted Chi Square Value 458.54103    95% Jackknife UCL 2.4987514

   95% Standard Bootstrap UCL 2.4817944

Anderson-Darling Test Statistic 0.1783004    95% Bootstrap-t UCL 2.513909

Anderson-Darling 5% Critical Value 0.7445481    95% Hall's Bootstrap UCL 2.5165706

Kolmogorov-Smirnov Test Statistic 0.0838397    95% Percentile Bootstrap UCL 2.484

Kolmogorov-Smirnov 5% Critical Value 0.1744625    95% BCA Bootstrap UCL 2.492

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.8558968

97.5% Chebyshev(Mean, Sd) UCL 3.1102802

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.6099672

   95% Approximate Gamma UCL 2.5211201

   95% Adjusted Gamma UCL 2.5394054

Potential UCL to Use Use 95% Student's-t UCL 2.4987514
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Iron

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 25

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 7040 Minimum of Log Data 8.8593634

Maximum 18100 Maximum of Log Data 9.8036672

Mean 10752.4 Mean of log Data 9.2582638

Median 10500 SD of log Data 0.2225915
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SD 2556.1727

Std. Error of Mean 511.23454

Coefficient of Variation 0.2377304

Skewness 1.2902178

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8935123 Shapiro Wilk Test Statistic 0.9551932

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

13755.544

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11627.062    95% H-UCL 11653.488

   95% Modified-t UCL (Johnson-1978) 11649.049    99% Chebyshev (MVUE) UCL 15542.655

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12845.751

   95% Adjusted-CLT UCL (Chen-1995) 11734.265  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.043423 Data appear Gamma Distributed at 5% Significance Level

Theta Star 595.91798

MLE of Mean 10752.4

MLE of Standard Deviation 2531.3136

nu star 902 17113nu star 902.17113

Approximate Chi Square Value (.05) 833.45714 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 11593.306

Adjusted Chi Square Value 828.96658    95% Jackknife UCL 11627.062

   95% Standard Bootstrap UCL 11576.032

Anderson-Darling Test Statistic 0.4820522    95% Bootstrap-t UCL 11843.119

Anderson-Darling 5% Critical Value 0.7431463    95% Hall's Bootstrap UCL 12028.462

Kolmogorov-Smirnov Test Statistic 0.1212795    95% Percentile Bootstrap UCL 11579.2

Kolmogorov-Smirnov 5% Critical Value 0.1742151    95% BCA Bootstrap UCL 11777.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12980.82

97.5% Chebyshev(Mean, Sd) UCL 13945.059

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15839.119

   95% Approximate Gamma UCL 11638.877

   95% Adjusted Gamma UCL 11701.925

Potential UCL to Use Use 95% Approximate Gamma UCL 11638.877
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Lead

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 24

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 11.8 Minimum of Log Data 2.4680995

Maximum 60.1 Maximum of Log Data 4.0960098

Mean 28.832 Mean of log Data 3.2805117

Median 24.9 SD of log Data 0.4110318
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SD 12.125171

Std. Error of Mean 2.4250342

Coefficient of Variation 0.4205456

Skewness 0.976277

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9267745 Shapiro Wilk Test Statistic 0.9838055

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

44.047013

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 32.980947    95% H-UCL 33.902369

   95% Modified-t UCL (Johnson-1978) 33.059864    99% Chebyshev (MVUE) UCL 53.075627

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 39.450675

   95% Adjusted-CLT UCL (Chen-1995) 33.326769  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.6030653 Data appear Normal at 5% Significance Level

Theta Star 5.1457548

MLE of Mean 28.832

MLE of Standard Deviation 12.180411

nu star 280 15327nu star 280.15327

Approximate Chi Square Value (.05) 242.388 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 32.820826

Adjusted Chi Square Value 239.99698    95% Jackknife UCL 32.980947

   95% Standard Bootstrap UCL 32.737795

Anderson-Darling Test Statistic 0.2531839    95% Bootstrap-t UCL 33.582803

Anderson-Darling 5% Critical Value 0.7464025    95% Hall's Bootstrap UCL 34.094611

Kolmogorov-Smirnov Test Statistic 0.1337898    95% Percentile Bootstrap UCL 32.688

Kolmogorov-Smirnov 5% Critical Value 0.1748177    95% BCA Bootstrap UCL 33.084

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 39.402479

97.5% Chebyshev(Mean, Sd) UCL 43.976333

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 52.960785

   95% Approximate Gamma UCL 33.32417

   95% Adjusted Gamma UCL 33.65617

Potential UCL to Use Use 95% Student's-t UCL 32.980947
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Manganese

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 25

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 33.9 Minimum of Log Data 3.523415

Maximum 404 Maximum of Log Data 6.0014149

Mean 105.072 Mean of log Data 4.4912026

Median 74.2 SD of log Data 0.5471202
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SD 75.238252

Std. Error of Mean 15.04765

Coefficient of Variation 0.7160638

Skewness 2.8183605

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7134304 Shapiro Wilk Test Statistic 0.9587439

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

176.68643

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 130.81675    95% H-UCL 129.56535

   95% Modified-t UCL (Johnson-1978) 132.23041    99% Chebyshev (MVUE) UCL 220.43953

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 154.41236

   95% Adjusted-CLT UCL (Chen-1995) 138.88626  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.8569458 Data appear Gamma Distributed at 5% Significance Level

Theta Star 36.777737

MLE of Mean 105.072

MLE of Standard Deviation 62.163578

nu star 142 84729nu star 142.84729

Approximate Chi Square Value (.05) 116.2277 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 129.82318

Adjusted Chi Square Value 114.59193    95% Jackknife UCL 130.81675

   95% Standard Bootstrap UCL 130.40657

Anderson-Darling Test Statistic 0.6912359    95% Bootstrap-t UCL 147.36044

Anderson-Darling 5% Critical Value 0.7507021    95% Hall's Bootstrap UCL 239.1262

Kolmogorov-Smirnov Test Statistic 0.1746349    95% Percentile Bootstrap UCL 131.364

Kolmogorov-Smirnov 5% Critical Value 0.1757532    95% BCA Bootstrap UCL 138.66

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 170.66319

97.5% Chebyshev(Mean, Sd) UCL 199.04455

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 254.79423

   95% Approximate Gamma UCL 129.1366

   95% Adjusted Gamma UCL 130.97999

Potential UCL to Use Use 95% Approximate Gamma UCL 129.1366
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Thorium

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 25

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 3.3 Minimum of Log Data 1.1939225

Maximum 9.03 Maximum of Log Data 2.2005524

Mean 4.9856 Mean of log Data 1.5696555

Median 4.54 SD of log Data 0.2709066
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SD 1.4612126

Std. Error of Mean 0.2922425

Coefficient of Variation 0.2930866

Skewness 1.1850079

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8998056 Shapiro Wilk Test Statistic 0.9546698

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

6.6823284

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.4855925    95% H-UCL 5.5048057

   95% Modified-t UCL (Johnson-1978) 5.4971361    99% Chebyshev (MVUE) UCL 7.6939996

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.1673013

   95% Adjusted-CLT UCL (Chen-1995) 5.5403036  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.096163 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.4121637

MLE of Mean 4.9856

MLE of Standard Deviation 1.4334865

nu star 604 80817nu star 604.80817

Approximate Chi Square Value (.05) 548.76031 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 5.4662962

Adjusted Chi Square Value 545.1292    95% Jackknife UCL 5.4855925

   95% Standard Bootstrap UCL 5.4689231

Anderson-Darling Test Statistic 0.422772    95% Bootstrap-t UCL 5.5647623

Anderson-Darling 5% Critical Value 0.7442033    95% Hall's Bootstrap UCL 5.5581603

Kolmogorov-Smirnov Test Statistic 0.1189263    95% Percentile Bootstrap UCL 5.4672

Kolmogorov-Smirnov 5% Critical Value 0.1744023    95% BCA Bootstrap UCL 5.5732

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.2594556

97.5% Chebyshev(Mean, Sd) UCL 6.810654

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.8933764

   95% Approximate Gamma UCL 5.4948063

   95% Adjusted Gamma UCL 5.5314072

Potential UCL to Use Use 95% Approximate Gamma UCL 5.4948063
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25

Number of Missing Values 3

Titanium

General Statistics

Number of Valid Observations 25 Number of Distinct Observations

Minimum 272 Minimum of Log Data 5.6058021

Maximum 868 Maximum of Log Data 6.7661917

Mean 452.6 Mean of log Data 6.0838003

Median 440 SD of log Data 0.2500378

SD 122.55815
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1.5471107

Std. Error of Mean 24.51163

Relevant UCL Statistics

Shapiro Wilk Test Statistic 0.8876035 Shapiro Wilk Test Statistic 0.9685243

Coefficient of Variation 0.2707869

Skewness

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 494.53651    95% H-UCL 495.74563

   95% Adjusted-CLT UCL (Chen-1995) 501.02213 97.5% Chebyshev (MVUE) UCL 594.73499

   95% Modified-t UCL (Johnson-1978) 495.80058    99% Chebyshev (MVUE) UCL 679.38838

   95% Adjusted-CLT UCL (Chen-1995) 501.02213 97.5% Chebyshev (MVUE) UCL 594.73499

MLE of Standard Deviation 119.81031

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.27055 Data appear Gamma Distributed at 5% Significance Level

Theta Star 31.715666

nu star 713.52751

Approximate Chi Square Value (.05) 652.54852 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 492.91804

Adjusted Chi Square Value 648.58284    95% Jackknife UCL 494.53651

95% Standard Bootstrap UCL 492 19548  95% Standard Bootstrap UCL 492.19548

Anderson-Darling Test Statistic 0.3246164    95% Bootstrap-t UCL 503.97387

Anderson-Darling 5% Critical Value 0.7437931    95% Hall's Bootstrap UCL 523.62891

Kolmogorov-Smirnov Test Statistic 0.1061774    95% Percentile Bootstrap UCL 492.24

Kolmogorov-Smirnov 5% Critical Value 0.1743306    95% BCA Bootstrap UCL 500.68

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 559.44372

97.5% Chebyshev(Mean, Sd) UCL 605.67508

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 696.48764

   95% Approximate Gamma UCL 494.89431

   95% Adjusted Gamma UCL 497.92029

Potential UCL to Use Use 95% Approximate Gamma UCL 494.89431
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25 6

5 19

3 76.00%

0.44 -0.820981

0.989 -0.011061

0.635 -0.484885

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.1850427 0.2632691

0.558 -0.583396

0.654 -0.424648

24

1

96.00%

0.7922817 0.8614597Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

SD of Detected SD of Detected

0.7922817 0.8614597

0.788 0.788

0.37784 -1.040572

0.170291 0.3424168

0.4361096 0.426005

N/A

-0.733326

0 1980503

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.1980503

0.490843

0.121855

0.5325389

0.5328272

0.5483243

0.5258365

8.3224305

0.0762998

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

99.869166

0.6290752

0.6975336

0.6975336 0.5074819

0.3319983 0.1196152

0.0307578

0.5601049

0.558074

0.5825847

0.2961353 0.5616648

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

0.989 0.6289765

0.4954406 0.6246591

0.4718678 0.6415521

0.1326937 0.6995644

15.403799 0.8135183

0.0321635

770.18994

706.79013 0.5601049

0.5398822 0.6246591

0.5430554   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.5430554   95% Adjusted Gamma UCL
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Uranium

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 18

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 3.6 Maximum of Log Data 1.2809338

Mean 2.384 Mean of log Data 0.8354027

Median 2.4 SD of log Data 0.2672641
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g

SD 0.6189238

Std. Error of Mean 0.1237848

Coefficient of Variation 0.2596157

Skewness 0.3093444

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9664775 Shapiro Wilk Test Statistic 0.9697717

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

3.1923452

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.5957811    95% H-UCL 2.6351393

   95% Modified-t UCL (Johnson-1978) 2.5970575    99% Chebyshev (MVUE) UCL 3.670677

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.9488333

   95% Adjusted-CLT UCL (Chen-1995) 2.5957909  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.35438 Data appear Normal at 5% Significance Level

Theta Star 0.1785182

MLE of Mean 2.384

MLE of Standard Deviation 0.6523706

nu star 667 71901nu star 667.71901

Approximate Chi Square Value (.05) 608.76838 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 2.5876078

Adjusted Chi Square Value 604.94032    95% Jackknife UCL 2.5957811

   95% Standard Bootstrap UCL 2.5840056

Anderson-Darling Test Statistic 0.2294892    95% Bootstrap-t UCL 2.6050741

Anderson-Darling 5% Critical Value 0.7439659    95% Hall's Bootstrap UCL 2.6118669

Kolmogorov-Smirnov Test Statistic 0.0954919    95% Percentile Bootstrap UCL 2.588

Kolmogorov-Smirnov 5% Critical Value 0.1743608    95% BCA Bootstrap UCL 2.604

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.9235653

97.5% Chebyshev(Mean, Sd) UCL 3.1570356

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.6156428

   95% Approximate Gamma UCL 2.6148568

   95% Adjusted Gamma UCL 2.6314036

Potential UCL to Use Use 95% Student's-t UCL 2.5957811
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Vanadium

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 24

Number of Missing Values 3

Raw Statistics Log-transformed Statistics

Minimum 11.5 Minimum of Log Data 2.442347

Maximum 32.4 Maximum of Log Data 3.4781584

Mean 21.544 Mean of log Data 3.0421353

Median 20 SD of log Data 0.2414012
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g

SD 5.2700474

Std. Error of Mean 1.0540095

Coefficient of Variation 0.2446179

Skewness 0.7052288

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9275746 Shapiro Wilk Test Statistic 0.9580025

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

28.104502

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 23.347286    95% H-UCL 23.544494

   95% Modified-t UCL (Johnson-1978) 23.372063    99% Chebyshev (MVUE) UCL 31.996812

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 26.122983

   95% Adjusted-CLT UCL (Chen-1995) 23.436541  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.907541 Data appear Normal at 5% Significance Level

Theta Star 1.3543262

MLE of Mean 21.544

MLE of Standard Deviation 5.4016298

nu star 795 37704nu star 795.37704

Approximate Chi Square Value (.05) 730.92982 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 23.277691

Adjusted Chi Square Value 726.7288    95% Jackknife UCL 23.347286

   95% Standard Bootstrap UCL 23.249147

Anderson-Darling Test Statistic 0.474495    95% Bootstrap-t UCL 23.568911

Anderson-Darling 5% Critical Value 0.7434843    95% Hall's Bootstrap UCL 23.492765

Kolmogorov-Smirnov Test Statistic 0.1360322    95% Percentile Bootstrap UCL 23.352

Kolmogorov-Smirnov 5% Critical Value 0.1742767    95% BCA Bootstrap UCL 23.376

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 26.138321

97.5% Chebyshev(Mean, Sd) UCL 28.126287

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.031262

   95% Approximate Gamma UCL 23.443568

   95% Adjusted Gamma UCL 23.579089

Potential UCL to Use Use 95% Student's-t UCL 23.347286
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25 2

2 23

3 92.00%

1.2 0.1823216

3.84 1.3454724

2.52 0.763897

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Data Number of Detected Data
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1.8667619 0.8224718

0.881 -0.126698

3.01 1.1019401

24

1

96.00%

    N/A       N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning: Data set has only 2 Distinct Detected Values.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

    N/A       N/A    

    N/A        N/A    

1.01222 -0.103508

0.6523254 0.4471514

1.2354304 1.1869586

N/A

    N/A    

N/ASD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    1.3056

    N/A    0.5173322

0.1463237

1.5559425

1.546281

3.04363

    N/A    1.3056

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A        N/A    

    N/A    3.84

    N/A    1.94341

    N/A    2.2193909

    N/A    2.761502

    N/A    

    N/A    

    N/A    1.55

    N/A    3.84

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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Future A4 – AOI 14 North 
Surface Soil 

 



12 5

5 7

4 58.33%

0.0344 -3.369699

0.315 -1.155183

0.12208 -2.45245

0.1161725 0.930061

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.0389 -3.246761

0.515 -0.663588

12

0

100.00%

0.8283139 0.927423

0.762 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.762 0.762

0.1158917 -2.588922

0.1047964 1.018023

0.170221 0.3116222

N/A

-2.825429

0.6686448

0 0778607Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.0778607

0.0805028

0.1195955

0.1189587

0.138428

0.1194884

0.7641969

0.1597494

7.641969nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

0.3250216

0.6860906

0.6860906 0.0833464

0.3614848 0.085085

0.0308368

0.1387258

0.1340684

0.1364964

0.0197009 0.217457

0.315 0.1624792

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

0.0774892 0.1452857

0.0572679 0.2177609

0.0824643 0.2759222

1.208964 0.3901687

0.0640955

29.015135

17.720358 0.1387258

0.12688 0.1452857

0.1372196

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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12 5

5 7

4 58.33%

0.0397 -3.226404

0.349 -1.052683

0.13718 -2.296128Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(a)pyrene
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0.1254073 0.8709805

0.0389 -3.246761

0.515 -0.663588

12

0

100.00%

0.8207745 0.9471046Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.8207745 0.9471046

0.762 0.762

0.1221625 -2.524703

0.1092862 1.0129471

0.1788194 0.3281688

N/A

-2.981171

0 8866792

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.8866792

0.0772108

0.0929455

0.1253963

0.1268189

0.1438434

0.1553224

0.8385167

0.1635984

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

8.3851665

0.3112849

0.6853697

0.6853697 0.0935286

0.3610389 0.0925526

0.0334318

0.1535682

0.148519

0.1490825

0.000001 0.2110542

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

0.349 0.1788182

0.0654082 0.16342

0.0368087 0.2392543

0.099404 0.30231

0.2364654 0.4261706

0.2766079

5.6751685

1.476179 0.1535682

0.2514617 0.16342

0.3156629   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.3156629   95% Adjusted Gamma UCL
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12 6

6 6

4 50.00%

0.0645 -2.74109

0.573 -0.55687

0.1921 -1.979897Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(b)fluoranthene

General Statistics
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0.1949946 0.8339655

0.0389 -3.246761

0.515 -0.663588

11

1

91.67%

0.7299245 0.8948543Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.7299245 0.8948543

0.788 0.788

0.1591583 -2.242662

0.1538882 0.98677

0.2389382 0.4083428

N/A

-2.51723

0 8751289

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.8751289

0.1222911

0.1511172

0.2006344

0.202692

0.2416681

0.2409482

0.9418863

0.2039524

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

11.302636

0.4927414

0.7066333

0.7066333 0.1383892

0.3369266 0.1398896

0.0454092

0.2199389

0.2130807

0.2159123

0.000001 0.39478

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

0.573 0.2300833

0.1072986 0.2190172

0.0541761 0.3363232

0.1593035 0.4219694

0.2791661 0.5902047

0.3843542

6.6999852

2.0074325 0.2199389

0.3581188

0.4383534   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.4383534   95% Adjusted Gamma UCL
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12 3

3 9

4 75.00%

0.0365 -3.310443

0.125 -2.079442

0.0821667 -2.61833Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(k)fluoranthene

General Statistics
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0.044318 0.6296425

0.0389 -3.246761

0.515 -0.663588

12

0

100.00%

0.9969154 0.9555661

0.767 0.767

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.767 0.767

0.0891875 -2.86009

0.0869429 0.9931165

0.1342611 0.2236153

N/A

-3.071792

0.3963962

0 0506092Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

0.0506092

0.0271299

0.0646741

0.0646379

0.0694778

0.0638294

    N/A    

    N/A    

    N/A    nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

    N/A    

    N/A    

    N/A    0.053625

    N/A    0.0313017

0.013554

0.0779665

0.0759194

0.0868804

    N/A    0.0678317

    N/A    0.125

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

    N/A    0.125

    N/A    0.1127057

    N/A    0.1382699

    N/A    0.188486

    N/A    

    N/A    

    N/A    0.0779665

    N/A    0.125

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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8 6

6 2

11 25.00%

0.0077 -4.866535

4.91 1.5912739

1.1231 -1.552261Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Aroclor-1254

General Statistics
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1.9148263 2.3511192

0.0362 -3.318696

0.0366 -3.307707

3

5

37.50%

0.6764101 0.9909743Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.6764101 0.9909743

0.788 0.788

0.846875 -2.165783

1.6972248 2.2888764

1.9837351 646.65895

0.2213034 -2.484571

2 2002472 2 6322077

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

2.2002472 2.6322077

1.6951053 0.8435962

1.8426259 1.6990643

1.9816884

1.9797712

2.4741568

7202.0433

0.3087075

3.6380716

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

3.7044901

0.2316077

0.752006

0.752006 0.84425

0.3528914 1.5889845

0.6154111

2.0101946

1.8565111

1.977628

0.000001 10.844592

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

4.91 1.9180875

0.8423253 1.9356375

0.08745 3.5267646

1.6997826 4.6874909

0.1894099 6.9675128

4.447102

3.0305588

0.3815284 3.5267646

6.690763

11.630458   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

11.630458   95% Adjusted Gamma UCL
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8 5

5 3

11 37.50%

0.0266 -3.626844

1.67 0.5128236

0.6544 -1.351211Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Aroclor-1260

General Statistics
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0.6855657 1.8622001

0.0041 -5.496768

0.0366 -3.307707

4

4

50.00%

0.9094601 0.8690783Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.9094601 0.8690783

0.762 0.762

0.4138063 -2.619834

0.6155114 2.3454686

0.8260971 627.27083

0.0352868 -2.808964

0 9736985 2 491631

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.9736985 2.491631

0.6875038 0.4113616

0.8386627 0.617321

0.8248646

0.7512549

0.8504728

1627.5832

0.3963703

1.6509816

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

3.9637027

0.3729323

0.702948

0.702948 0.418975

0.3684997 0.572167

0.2261689

0.8474697

0.7909897

0.8249708

0.000001 1.0094646

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

1.67 1.03125

0.4090004 0.9025

0.037 1.4048222

0.6190947 1.8313991

0.1769651 2.6693268

2.3111923

2.8314416

0.3242857 0.8474697

3.5711126 0.9025

6.2204493   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

6.2204493   95% Adjusted Gamma UCL
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Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 6720 Minimum of Log Data 8.8128434

Maximum 13700 Maximum of Log Data 9.5251511

Mean 9659.3333 Mean of log Data 9.1510187

Median 9230 SD of log Data 0.2297105

SD 2228.5468
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Std. Error of Mean 575.40832

Coefficient of Variation 0.2307144

Skewness 0.3836961

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9342898 Shapiro Wilk Test Statistic 0.9422086

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10672.806   95% H-UCL 10826.042

13260.432

   95% Student s-t UCL 10672.806   95% H-UCL 10826.042

   95% Modified-t UCL (Johnson-1978) 10682.307    99% Chebyshev (MVUE) UCL 15397.228

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12172.62

   95% Adjusted-CLT UCL (Chen-1995) 10666.707  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.396482 Data appear Normal at 5% Significance Level

Theta Star 589.11012

MLE of Mean 9659.3333

MLE of Standard Deviation 2385.4582

nu star 491.89445

Approximate Chi Square Value ( 05) 441 46474 Nonparametric StatisticsApproximate Chi Square Value (.05) 441.46474 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 10605.796

Adjusted Chi Square Value 435.58378    95% Jackknife UCL 10672.806

   95% Standard Bootstrap UCL 10591.228

Anderson-Darling Test Statistic 0.3688053    95% Bootstrap-t UCL 10724.807

Anderson-Darling 5% Critical Value 0.7346569    95% Hall's Bootstrap UCL 10654.85

Kolmogorov-Smirnov Test Statistic 0.1733966    95% Percentile Bootstrap UCL 10600

Kolmogorov-Smirnov 5% Critical Value 0.2211868    95% BCA Bootstrap UCL 10612

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12167.48

97.5% Chebyshev(Mean, Sd) UCL 13252.757

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15384.574

   95% Approximate Gamma UCL 10762.745

   95% Adjusted Gamma UCL 10908.057

Potential UCL to Use Use 95% Student's-t UCL 10672.806
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15 5

4 10

7 66.67%

0.28 -1.272966

0.44 -0.820981

0.334 -1.114474

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Antimony

General Statistics

Number of Valid Data Number of Detected Data
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0.0726636 0.2080757

0.049 -3.015935

0.3 -1.203973

13

2

86.67%

0.8059364 0.8080189

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 4 Distinct Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.8059364 0.8080189

0.762 0.762

0.1618667 -2.176649

0.1354274 0.9018846

0.2234548 0.3181546

N/A

-1.528402

0 3279907SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.3279907

0.2291709

0.0866106

0.2685587

0.2655484

0.2729493

0.2704567

11.397951

0.0293035Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

113.97951

0.6055549

0.678573

0.678573 0.2980556

0.3570784 0.0453272

0.0130866

0.3211051

0.3195811

0.3193958

0.000001 0.4912562

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0.44 0.38

0.1143537 0.3266667

0.000001 0.3550987

0.1655671 0.3797812

0.1478029 0.4282654

0.7736904

4.4340874

0.9003126 0.3211051

0.563198 0.3266667

0.699266

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.699266   95% Adjusted Gamma UCL
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15 13

13 2

7 13.33%

4.4 1.4816045

25.4 3.2347492

10.223077 2.1922167

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Data Number of Detected Data
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6.0912716 0.5127481

4.2 1.4350845

5.9 1.7749524

4

11

26.67%

0.817121 0.9430217

0.866 0.866

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.866 0.866

9.1966667 2.0215039

6.258265 0.6575989

12.042727 13.921448

8.5267989 2.0511647

6.9597564 0.6076915

11 691876 9 282371795% MLE (t) UCL Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

11.691876 9.2823717

11.783314 6.1659224

12.086438

12.104988

12.718321

13.350087

3.0778078

3.3215449

80.023004nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

0.5067949

0.7373571

0.7373571 9.4688889

0.2377067 5.7791511

1.5535594

12.205189

12.024267

12.138863

0.000001 13.859149

25.4 12.6

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

8.8770287 12.08

6.8 16.240697

6.6651045 19.170864

0.4377005 24.92661

20.281055

13.131016

5.9809002 12.6

19.489442

21.597888

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Minimum 0.26 Minimum of Log Data -1.347074

Maximum 2.7 Maximum of Log Data 0.9932518

Mean 0.718 Mean of log Data -0.538959

Median 0.57 SD of log Data 0.5898172

SD 0.6297188
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Std. Error of Mean 0.1625927

Coefficient of Variation 0.8770456

Skewness 2.7023806

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.610351 Shapiro Wilk Test Statistic 0.8503669

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.0043761   95% H-UCL 0.977143

1.3628331

   95% Student s-t UCL 1.0043761   95% H-UCL 0.977143

   95% Modified-t UCL (Johnson-1978) 1.0232844    99% Chebyshev (MVUE) UCL 1.7649146

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.1581392

   95% Adjusted-CLT UCL (Chen-1995) 1.1066634  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.0940526 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.3428758

MLE of Mean 0.718

MLE of Standard Deviation 0.4961702

nu star 62.821578

Approximate Chi Square Value ( 05) 45 589241 Nonparametric StatisticsApproximate Chi Square Value (.05) 45.589241 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 0.9854412

Adjusted Chi Square Value 43.785224    95% Jackknife UCL 1.0043761

   95% Standard Bootstrap UCL 0.9714486

Anderson-Darling Test Statistic 1.4230943    95% Bootstrap-t UCL 1.8478195

Anderson-Darling 5% Critical Value 0.7455305    95% Hall's Bootstrap UCL 2.5373044

Kolmogorov-Smirnov Test Statistic 0.3081426    95% Percentile Bootstrap UCL 1.014

Kolmogorov-Smirnov 5% Critical Value 0.223753    95% BCA Bootstrap UCL 1.1426667

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.4267251

97.5% Chebyshev(Mean, Sd) UCL 1.733391

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.3357768

   95% Approximate Gamma UCL 0.9893978

   95% Adjusted Gamma UCL 1.0301624

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1.4267251
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Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 8.8 Minimum of Log Data 2.1747517

Maximum 23.1 Maximum of Log Data 3.1398326

Mean 13.993333 Mean of log Data 2.6013882

Median 12.8 SD of log Data 0.2771657

SD 4.121627
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Std. Error of Mean 1.0641995

Coefficient of Variation 0.2945422

Skewness 0.9813535

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.910172 Shapiro Wilk Test Statistic 0.9582789

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal DistributionAssuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.867719    95% H-UCL 16.085035

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.375014

   95% Adjusted-CLT UCL (Chen-1995) 16.031912  97.5% Chebyshev (MVUE) UCL 20.279581

   95% Modified-t UCL (Johnson-1978) 15.912661    99% Chebyshev (MVUE) UCL 24.020733

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.930849 Data appear Normal at 5% Significance Level

Theta Star 1.2801689

MLE of Mean 13.993333

MLE of Standard Deviation 4 2324733MLE of Standard Deviation 4.2324733

nu star 327.92548

Approximate Chi Square Value (.05) 286.96875 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 15.743786

Adjusted Chi Square Value 282.25273    95% Jackknife UCL 15.867719

   95% Standard Bootstrap UCL 15.649152

Anderson-Darling Test Statistic 0.3887602    95% Bootstrap-t UCL 16.384021

Anderson-Darling 5% Critical Value 0.736405    95% Hall's Bootstrap UCL 16.02876

Kolmogorov-Smirnov Test Statistic 0.1829513    95% Percentile Bootstrap UCL 15.793333

Kolmogorov-Smirnov 5% Critical Value 0.2213945    95% BCA Bootstrap UCL 15.986667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.632072

97.5% Chebyshev(Mean, Sd) UCL 20.639257

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.581985

   95% Approximate Gamma UCL 15.990489

   95% Adjusted Gamma UCL 16.257666

Potential UCL to Use Use 95% Student's-t UCL 15.867719
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Raw Statistics Log-transformed Statistics

Cobalt

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 13

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 6.4 Maximum of Log Data 1.856298

Mean 3.0133333 Mean of log Data 0.9935805

Median 2.5 SD of log Data 0.4881585

SD 1.4710864
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Std. Error of Mean 0.3798329

Coefficient of Variation 0.4881924

Skewness 0.8936696

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9321892 Shapiro Wilk Test Statistic 0.9850173

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.6823368   95% H-UCL 3.9784526

5.4585349

   95% Student s-t UCL 3.6823368   95% H-UCL 3.9784526

   95% Modified-t UCL (Johnson-1978) 3.6969442    99% Chebyshev (MVUE) UCL 6.9074115

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.7209327

   95% Adjusted-CLT UCL (Chen-1995) 3.7317521  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.8267824 Data appear Normal at 5% Significance Level

Theta Star 0.7874326

MLE of Mean 3.0133333

MLE of Standard Deviation 1.5403886

nu star 114.80347

Approximate Chi Square Value ( 05) 91 067047 Nonparametric StatisticsApproximate Chi Square Value (.05) 91.067047 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 3.6381028

Adjusted Chi Square Value 88.466385    95% Jackknife UCL 3.6823368

   95% Standard Bootstrap UCL 3.6217989

Anderson-Darling Test Statistic 0.2005843    95% Bootstrap-t UCL 3.7893966

Anderson-Darling 5% Critical Value 0.7389527    95% Hall's Bootstrap UCL 3.8314055

Kolmogorov-Smirnov Test Statistic 0.1272319    95% Percentile Bootstrap UCL 3.62

Kolmogorov-Smirnov 5% Critical Value 0.2222079    95% BCA Bootstrap UCL 3.7066667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.6689865

97.5% Chebyshev(Mean, Sd) UCL 5.3853889

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.7926228

   95% Approximate Gamma UCL 3.798752

   95% Adjusted Gamma UCL 3.9104246

Potential UCL to Use Use 95% Student's-t UCL 3.6823368

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A4.xls: SS_Future A4 

Page 12 of 23



15 12

11 3

7 20.00%

11.2 2.4159138

374 5.9242558

76.025 3.7136598Mean of Detected Mean of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Copper

General Statistics
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106.38524 1.0740718

4.1 1.410987

17.6 2.8678989

5

10

33.33%

0.6445388 0.9200478

0.859 0.8595% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

0.859 0.859

61.77 3.2453523

98.819402 1.3872623

106.70993 237.54176

34.095694 3.249597

123 9445 1 3593268

Mean Mean in Log Scale

SD SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

123.9445 1.3593268

90.461727 61.663036

94.160069 98.878458

106.62983

108.30652

121.72429

219.7691

0.7617869

99.798253

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

18.282885

0.8387656

0.7588082

0.7588082 63.073333

0.2529242 94.713923

25.54246

108.06153

105.08694

107.55323

0.000001 220.73541

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

374 114.73778

60.82 108.89733

24.5 174.41033

99.41527 222.58594

0.1965836 317.2176

309.38492

5.8975079

1.5877148 174.41033

225.91363

269.7315   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

269.7315   95% Adjusted Gamma UCL
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Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 6730 Minimum of Log Data 8.8143304

Maximum 16300 Maximum of Log Data 9.6989204

Mean 10166 Mean of log Data 9.2001166

Median 9990 SD of log Data 0.2344796

SD 2548.4499
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Std. Error of Mean 658.00695

Coefficient of Variation 0.2506836

Skewness 1.1593809

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9068803 Shapiro Wilk Test Statistic 0.9599707

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11324.954   95% H-UCL 11412.419

14021.784

   95% Student s-t UCL 11324.954   95% H-UCL 11412.419

   95% Modified-t UCL (Johnson-1978) 11357.783    99% Chebyshev (MVUE) UCL 16315.701

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12853.983

   95% Adjusted-CLT UCL (Chen-1995) 11458.796  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.164863 Data appear Normal at 5% Significance Level

Theta Star 670.36542

MLE of Mean 10166

MLE of Standard Deviation 2610.543

nu star 454.9459

Approximate Chi Square Value ( 05) 406 49262 Nonparametric StatisticsApproximate Chi Square Value (.05) 406.49262 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 11248.325

Adjusted Chi Square Value 400.85475    95% Jackknife UCL 11324.954

   95% Standard Bootstrap UCL 11200.695

Anderson-Darling Test Statistic 0.3775369    95% Bootstrap-t UCL 11664.131

Anderson-Darling 5% Critical Value 0.7349602    95% Hall's Bootstrap UCL 11968.764

Kolmogorov-Smirnov Test Statistic 0.150874    95% Percentile Bootstrap UCL 11241.333

Kolmogorov-Smirnov 5% Critical Value 0.2212252    95% BCA Bootstrap UCL 11385.333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13034.186

97.5% Chebyshev(Mean, Sd) UCL 14275.252

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16713.086

   95% Approximate Gamma UCL 11377.771

   95% Adjusted Gamma UCL 11537.795

Potential UCL to Use Use 95% Student's-t UCL 11324.954

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A4.xls: SS_Future A4 

Page 14 of 23



Raw Statistics Log-transformed Statistics

Lead

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 10.2 Minimum of Log Data 2.3223877

Maximum 112 Maximum of Log Data 4.7184989

Mean 32.326667 Mean of log Data 3.251894

Median 26.8 SD of log Data 0.6659284

SD 25.96609
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Std. Error of Mean 6.7044155

Coefficient of Variation 0.8032406

Skewness 2.2854004

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7571211 Shapiro Wilk Test Statistic 0.9598306

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 44.135222   95% H-UCL 48.241474

67.421628

   95% Student s-t UCL 44.135222   95% H-UCL 48.241474

   95% Modified-t UCL (Johnson-1978) 44.794588    99% Chebyshev (MVUE) UCL 88.615021

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 56.632378

   95% Adjusted-CLT UCL (Chen-1995) 47.5817  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.9528947 Data appear Gamma Distributed at 5% Significance Level

Theta Star 16.553205

MLE of Mean 32.326667

MLE of Standard Deviation 23.132443

nu star 58.586842

Approximate Chi Square Value ( 05) 41 989092 Nonparametric StatisticsApproximate Chi Square Value (.05) 41.989092 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 43.354449

Adjusted Chi Square Value 40.262632    95% Jackknife UCL 44.135222

   95% Standard Bootstrap UCL 43.061205

Anderson-Darling Test Statistic 0.3864319    95% Bootstrap-t UCL 52.651885

Anderson-Darling 5% Critical Value 0.7459416    95% Hall's Bootstrap UCL 95.659366

Kolmogorov-Smirnov Test Statistic 0.1509946    95% Percentile Bootstrap UCL 44.213333

Kolmogorov-Smirnov 5% Critical Value 0.2239436    95% BCA Bootstrap UCL 46.633333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 61.550536

97.5% Chebyshev(Mean, Sd) UCL 74.195728

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 99.034759

   95% Approximate Gamma UCL 45.104984

   95% Adjusted Gamma UCL 47.039083

Potential UCL to Use Use 95% Approximate Gamma UCL 45.104984
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Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Minimum 40.6 Minimum of Log Data 3.7037681

Maximum 398 Maximum of Log Data 5.986452

Mean 164.84 Mean of log Data 4.9697575

Median 165 SD of log Data 0.5712514

SD 85.401738
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Std. Error of Mean 22.050634

Coefficient of Variation 0.5180887

Skewness 1.2291428

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8887041 Shapiro Wilk Test Statistic 0.9175265

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 203.67801   95% H-UCL 235.27126

327.53654

   95% Student s-t UCL 203.67801   95% H-UCL 235.27126

   95% Modified-t UCL (Johnson-1978) 204.84435    99% Chebyshev (MVUE) UCL 422.51449

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 279.18463

   95% Adjusted-CLT UCL (Chen-1995) 208.5876  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.1296459 Data appear Normal at 5% Significance Level

Theta Star 52.670495

MLE of Mean 164.84

MLE of Standard Deviation 93.178348

nu star 93.889377

Approximate Chi Square Value ( 05) 72 542464 Nonparametric StatisticsApproximate Chi Square Value (.05) 72.542464 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 201.11007

Adjusted Chi Square Value 70.234765    95% Jackknife UCL 203.67801

   95% Standard Bootstrap UCL 199.80742

Anderson-Darling Test Statistic 0.5421035    95% Bootstrap-t UCL 212.97386

Anderson-Darling 5% Critical Value 0.7406729    95% Hall's Bootstrap UCL 246.5403

Kolmogorov-Smirnov Test Statistic 0.1971162    95% Percentile Bootstrap UCL 201.19333

Kolmogorov-Smirnov 5% Critical Value 0.2226548    95% BCA Bootstrap UCL 206.50667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 260.95648

97.5% Chebyshev(Mean, Sd) UCL 302.54616

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 384.24104

   95% Approximate Gamma UCL 213.34711

   95% Adjusted Gamma UCL 220.35704

Potential UCL to Use Use 95% Student's-t UCL 203.67801
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15 9

6 6

7 40.00%

0.11 -2.207275

0.21 -1.560648

0.1388889 -1.995414

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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0.0321887 0.2135202

0.09 -2.407946

0.16 -1.832581

13

2

86.67%

0.8502672 0.8926464

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 9 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.8502672 0.8926464

0.829 0.829

0.108 -2.317741

0.0466292 0.4541376

0.1292055 0.1395408

N/A

-2.137406

0 2535574SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.2535574

0.1217264

0.0334525

0.1369395

0.1356043

0.1384942

0.1380511

15.80945

0.0087852Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

284.57011

0.4441851

0.720916

0.720916 0.1279444

0.2788356 0.02738

0.007567

0.1412722

0.140391

0.1409725

0.0371625 0.1486638

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

0.21 0.142963

0.1127341 0.1413889

0.11 0.1609281

0.0455444 0.1752002

4.3031818 0.203235

0.0261978

129.09545

103.85029 0.1412722

0.1401389 0.1413889

0.1440017

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

0.1440017   95% Adjusted Gamma UCL
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Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Minimum 3.03 Minimum of Log Data 1.1085626

Maximum 6.5 Maximum of Log Data 1.8718022

Mean 4.33 Mean of log Data 1.4399348

Median 4.3 SD of log Data 0.2338037

SD 1.0241163
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Std. Error of Mean 0.2644257

Coefficient of Variation 0.2365165

Skewness 0.529111

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9449674 Shapiro Wilk Test Statistic 0.9548563

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.7957357   95% H-UCL 4.8634905

5.9728981

   95% Student s-t UCL 4.7957357   95% H-UCL 4.8634905

   95% Modified-t UCL (Johnson-1978) 4.8017565    99% Chebyshev (MVUE) UCL 6.947975

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.4765005

   95% Adjusted-CLT UCL (Chen-1995) 4.8035414  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.781671 Data appear Normal at 5% Significance Level

Theta Star 0.2743689

MLE of Mean 4.33

MLE of Standard Deviation 1.0899621

nu star 473.45014

Approximate Chi Square Value ( 05) 423 9974 Nonparametric StatisticsApproximate Chi Square Value (.05) 423.9974 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 4.7649416

Adjusted Chi Square Value 418.23659    95% Jackknife UCL 4.7957357

   95% Standard Bootstrap UCL 4.7465139

Anderson-Darling Test Statistic 0.2921626    95% Bootstrap-t UCL 4.8465897

Anderson-Darling 5% Critical Value 0.7347497    95% Hall's Bootstrap UCL 4.8448494

Kolmogorov-Smirnov Test Statistic 0.1308961    95% Percentile Bootstrap UCL 4.7613333

Kolmogorov-Smirnov 5% Critical Value 0.2212005    95% BCA Bootstrap UCL 4.7493333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.4826049

97.5% Chebyshev(Mean, Sd) UCL 5.981338

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.9610025

   95% Approximate Gamma UCL 4.8350276

   95% Adjusted Gamma UCL 4.9016254

Potential UCL to Use Use 95% Student's-t UCL 4.7957357
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Raw Statistics Log-transformed Statistics

Titanium

Number of Valid Observations 15 Number of Distinct Observations 14

Minimum 311 Minimum of Log Data 5.7397929

Maximum 591 Maximum of Log Data 6.381816

Mean 430.33333 Mean of log Data 6.0444203

Median 395 SD of log Data 0.2065843

SD 90.615882

Std. Error of Mean 23.39692
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Coefficient of Variation 0.2105714

Skewness 0.5385441

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9237518 Shapiro Wilk Test Statistic 0.9428083

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 471.54257    95% H-UCL 476.22031

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 530.80672

574.32792

   95% Modified-t UCL (Johnson-1978) 472.0848    99% Chebyshev (MVUE) UCL 659.81688

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 530.80672

   95% Adjusted-CLT UCL (Chen-1995) 472.29412  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 20.038016 Data appear Normal at 5% Significance Level

Theta Star 21.475845

MLE of Mean 430.33333

MLE of Standard Deviation 96.134136

nu star 601.14048

Approximate Chi Square Value (.05) 545.26641 Nonparametric Statistics

Adjusted Level of Significance 0 03235 95% CLT UCL 468 81784Adjusted Level of Significance 0.03235   95% CLT UCL 468.81784

Adjusted Chi Square Value 538.71575    95% Jackknife UCL 471.54257

   95% Standard Bootstrap UCL 467.47608

Anderson-Darling Test Statistic 0.3877917    95% Bootstrap-t UCL 476.27258

Anderson-Darling 5% Critical Value 0.7346251    95% Hall's Bootstrap UCL 467.85124

Kolmogorov-Smirnov Test Statistic 0.1720636    95% Percentile Bootstrap UCL 468.26667

Kolmogorov-Smirnov 5% Critical Value 0.2211534    95% BCA Bootstrap UCL 470.86667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 532.31814

97.5% Chebyshev(Mean, Sd) UCL 576.44705

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 663.12975

   95% Approximate Gamma UCL 474.43008

   95% Adjusted Gamma UCL 480.19905

Potential UCL to Use Use 95% Student's-t UCL 471.54257
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15 3

3 12

7 80.00%

0.937 -0.065072

1.6 0.4700036

1.1856667 0.1415781

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.3612151 0.2875733

0.22 -1.514128

0.678 -0.388608

12

3

80.00%

0.8422228 0.8654954

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

SD of Detected SD of Detected

0.8422228 0.8654954

0.767 0.767

0.4531333 -1.070734

0.4100319 0.7320406

0.6396029 0.7094251

N/A

-1.000632

0 6010592SD in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

0.6010592

0.4581919

0.4004931

0.6403234

0.6345272

0.6402154

0.6253538

    N/A    

    N/A    Theta Star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

    N/A    

    N/A    

    N/A    

    N/A    0.9867333

    N/A    0.1651983

0.0522403

1.0787447

1.0726609

1.0658951

    N/A    1.2347377

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

    N/A    1.6

    N/A    1.6

    N/A    1.2144434

    N/A    1.3129737

    N/A    1.5065175

    N/A    

    N/A    

    N/A    1.0787447

    N/A    1.6

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

    N/A   95% Adjusted Gamma UCL
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Raw Statistics Log-transformed Statistics

Uranium

Number of Valid Observations 15 Number of Distinct Observations 15

Minimum 2 Minimum of Log Data 0.6931472

Maximum 50.6 Maximum of Log Data 3.9239516

Mean 10.893333 Mean of log Data 1.9451399

Median 6.5 SD of log Data 0.9226204

SD 12.715596

Std. Error of Mean 3.2831528
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Coefficient of Variation 1.1672824

Skewness 2.4802343

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6821324 Shapiro Wilk Test Statistic 0.9503859

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.675984    95% H-UCL 20.442229

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 21.90112   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 21.90112

   95% Adjusted-CLT UCL (Chen-1995) 18.540202  97.5% Chebyshev (MVUE) UCL 26.916863

   95% Modified-t UCL (Johnson-1978) 17.026402    99% Chebyshev (MVUE) UCL 36.769319

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.0599751 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.276971

MLE of Mean 10.893333

MLE of Standard Deviation 10.580665

nu star 31.799253

Approximate Chi Square Value ( 05) 19 912908 Nonparametric StatisticsApproximate Chi Square Value (.05) 19.912908 Nonparametric Statistics

Adjusted Level of Significance 0.03235    95% CLT UCL 16.293639

Adjusted Chi Square Value 18.76035    95% Jackknife UCL 16.675984

   95% Standard Bootstrap UCL 16.02087

Anderson-Darling Test Statistic 0.6618264    95% Bootstrap-t UCL 23.022949

Anderson-Darling 5% Critical Value 0.7580512    95% Hall's Bootstrap UCL 34.870034

Kolmogorov-Smirnov Test Statistic 0.2179626    95% Percentile Bootstrap UCL 16.493333

Kolmogorov-Smirnov 5% Critical Value 0.2266214    95% BCA Bootstrap UCL 18.886667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.204264

97.5% Chebyshev(Mean, Sd) UCL 31.396616

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 43.560291

   95% Approximate Gamma UCL 17.395744

   95% Adjusted Gamma UCL 18.464466

Potential UCL to Use Use 95% Approximate Gamma UCL 17.395744
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Raw Statistics Log-transformed Statistics

Vanadium

Number of Valid Observations 15 Number of Distinct Observations 14

Minimum 12.9 Minimum of Log Data 2.5572273

Maximum 34.5 Maximum of Log Data 3.5409593

Mean 19.46 Mean of log Data 2.929679

Median 19.2 SD of log Data 0.2805503

SD 5.9621185

Std. Error of Mean 1.5394124
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Coefficient of Variation 0.3063781

Skewness 1.3253812

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8810347 Shapiro Wilk Test Statistic 0.9453383

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.171383    95% H-UCL 22.398749

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 25.613932

28.293864

   95% Modified-t UCL (Johnson-1978) 22.259184    99% Chebyshev (MVUE) UCL 33.55807

   95% UCLs (Adjusted for Skewness)   95% Chebyshev (MVUE) UCL 25.613932

   95% Adjusted-CLT UCL (Chen-1995) 22.555007  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.516743 Data appear Normal at 5% Significance Level

Theta Star 1.8503827

MLE of Mean 19.46

MLE of Standard Deviation 6.0007039

nu star 315.5023

Approximate Chi Square Value (.05) 275.35177 Nonparametric Statistics

Adjusted Level of Significance 0 03235 95% CLT UCL 21 992108Adjusted Level of Significance 0.03235   95% CLT UCL 21.992108

Adjusted Chi Square Value 270.73488    95% Jackknife UCL 22.171383

   95% Standard Bootstrap UCL 21.864296

Anderson-Darling Test Statistic 0.390637    95% Bootstrap-t UCL 23.28104

Anderson-Darling 5% Critical Value 0.7365463    95% Hall's Bootstrap UCL 25.297037

Kolmogorov-Smirnov Test Statistic 0.1296377    95% Percentile Bootstrap UCL 22.12

Kolmogorov-Smirnov 5% Critical Value 0.2214111    95% BCA Bootstrap UCL 22.393333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 26.170143

97.5% Chebyshev(Mean, Sd) UCL 29.073627

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 34.77696

   95% Approximate Gamma UCL 22.297568

   95% Adjusted Gamma UCL 22.677813

Potential UCL to Use Use 95% Student's-t UCL 22.171383
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15 12

12 3

7 20.00%

0.351 -1.046969

3.27 1.18479

1.2798333 0.1046472

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.7640742 0.5564692

0.692 -0.368169

1.2 0.1823216

11

4

73.33%

0.8213701 0.9340566

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

SD of Detected SD of Detected

0.8213701 0.9340566

0.859 0.859

1.1249333 -0.058566

0.7511931 0.6088346

1.4665522 1.6215451

0.3066346 -0.003661

1 4590452 0 559968

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

1.4590452 0.559968

0.9701621 1.1587325

1.5660822 0.7269934

1.4893461

1.4620868

1.5724868

1.6040333

2.8136255

0.4548698

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

SD SD in Log Scale

67.527013

0.5462093

0.7368422

0.7368422 1.1540667

0.2467258 0.7133988

0.1943526

1.4963819

1.4737483

1.4841915

0.000001 1.6595585Minimum    95% KM (bootstrap t) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

3.27 1.5305833

1.1512013 1.4784167

0.9550096 2.00123

0.7570008 2.3677983

0.5437548 3.0878507

2.1171332

16.312644

8.1831968 1.5305833

2.2948413

2.5095326

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

2.5095326   95% Adjusted Gamma UCL
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Future A5 – AOI 8 Sweepings Area 
Surface Soil 

 



26 13

13 13

16 50.00%

0.0187 -3.979232

0.307 -1.180908

0.135 -2.146783

0.0667737 0.6429652

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.8911264 0.8014332

0.866 0.866

0.1020827 -2.600061

0.0722618 0.9023663

0.12629 0.1716218

N/A

-2.544794

0.6343495

0.0948599

0.0626781

0.1158567

0.1167479

0.11918

0.1250896

2.8383333

0.0475631

73.796666

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.6665126

0.7379611

0.7379611 0.0922516

0.237881 0.0721517

0.0163046

0.1201021

0.1190702

0.1229706

0.000001 0.1192909

0.307 0.1392071

0.0892165 0.13596

0.0932217 0.1633215

0.0721233 0.1940735

0.2703726 0.2544799

0.3299761

14.059373

6.6120062 0.1201021

0.1897046 0.13596

0.1998634   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean
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26 17

17 9

16 34.62%

0.0197 -3.927137

0.282 -1.265848

0.1083647 -2.511145

0.0775295 0.835274

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.9225464 0.9475104

0.892 0.892

0.0934288 -2.775531

0.0788516 0.9624374

0.1198437 0.1589916

N/A

-2.816401

0.8177199

0.083188

0.0717876

0.1072364

0.1078636

0.1119156

0.1214443

1.5876854

0.0682533

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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53.981302

0.2834722

0.7509217

0.7509217 0.085198

0.2119717 0.0733871

0.0155448

0.1117507

0.1107669

0.1116119

0.000001 0.1185767

0.282 0.1139836

0.0812278 0.11026

0.056869 0.1529561

0.0755607 0.1822751

0.6310526 0.2398665

0.128718

32.814735

20.719194 0.1117507

0.1286473 0.11026

0.1327161

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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26 7

7 19

16 73.08%

0.0189 -3.968593

0.103 -2.273026

0.0495714 -3.244183

0.0357371 0.7526829

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.8150362 0.8201281

0.803 0.803

0.0524038 -3.310447

0.051686 0.819272

0.0697184 0.0742682

N/A

-3.565417

0.4231732

0.0317527

0.0207488

0.0387034

0.038912

0.0408364

0.0363409   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 7 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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1.3736133

0.0360883

19.230587

0.6955475

0.7142597

0.7142597 0.0320947

0.3147804 0.024284

0.0061832

0.0426566

0.0422653

0.0424147

0.0189 0.0480037

0.103 0.043526

0.0372812 0.0429857

0.0297472 0.0590468

0.0193949 0.070709

5.2189879 0.0936171

0.0071434

271.38737

234.2366 0.0426566

0.0431941 0.0429857

0.0436179

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level
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26 6

6 20

16 76.92%

0.0267 -3.623092

0.149 -1.903809

0.0937667 -2.479133

0.0391581 0.5880678

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.8833509 0.755562

0.788 0.788

0.0614115 -3.162394

0.0551481 0.8743485

0.0798858 0.0935836

N/A

-3.156651

0.471466

0.04853

0.0309525

0.0588989

0.0585676

0.0607436

0.057127

2.4196128

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A5.xls: SS_Future A5 

Page 4 of 24

0.0387528

29.035354

0.7371414

0.6987892

0.6987892 0.0473439

0.3330772 0.0364453

0.009003

0.0627222

0.0621525

0.0827067

0.0217477 0.0597632

0.149 0.1034381

0.0450523 0.1003681

0.0242238 0.0865869

0.0340653 0.1035673

2.2463448 0.1369222

0.0200558

116.80993

92.856219 0.0627222

0.0566742 0.1003681

0.057548

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics
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Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Observations 24 Number of Distinct Observations 23

Minimum 0.0031 Minimum of Log Data -5.776353

Maximum 23.5 Maximum of Log Data 3.1570004

Mean 3.3492625 Mean of log Data -1.909509

Median 0.045 SD of log Data 3.149391

SD 6.3404919

Std. Error of Mean 1.2942475

Coefficient of Variation 1.8931009

Skewness 2.2250574

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6098345 Shapiro Wilk Test Statistic 0.8663564

Shapiro Wilk Critical Value 0.916 Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

54.5288

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.5674364    95% H-UCL 1151.7962

   95% Modified-t UCL (Johnson-1978) 5.6654083    99% Chebyshev (MVUE) UCL 81.486871

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 40.804835

   95% Adjusted-CLT UCL (Chen-1995) 6.1062167  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.2296716 Data do not follow a Discernable Distribution (0.05)

Theta Star 14.582835

MLE of Mean 3.3492625

MLE of Standard Deviation 6.9886866

nu star 11.024235

Approximate Chi Square Value (.05) 4.5915902 Nonparametric Statistics

Adjusted Level of Significance 0.0392    95% CLT UCL 5.4781102

Adjusted Chi Square Value 4.3022613    95% Jackknife UCL 5.5674364

   95% Standard Bootstrap UCL 5.4912659

Anderson-Darling Test Statistic 1.5846874    95% Bootstrap-t UCL 7.2376836

Anderson-Darling 5% Critical Value 0.880685    95% Hall's Bootstrap UCL 6.725042

Kolmogorov-Smirnov Test Statistic 0.2361336    95% Percentile Bootstrap UCL 5.6817458

Kolmogorov-Smirnov 5% Critical Value 0.1958605    95% BCA Bootstrap UCL 6.1387

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.9907565
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97.5% Chebyshev(Mean, Sd) UCL 11.431835

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.226862

   95% Approximate Gamma UCL 8.0414533

   95% Adjusted Gamma UCL 8.5822443

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 16.226862
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24 19

19 5

18 20.83%

0.0058 -5.149897

3 1.0986123

0.6484632 -2.345634

0.9813372 2.3717362

0.0039 -5.546779

0.181 -1.709258

16

8

66.67%

0.7068015 0.873155

0.901 0.901

0.517475 -2.990822

0.9066295 2.5603326

0.8346526 19.752913

N/A

-3.312198

2.8970926

0.5138365

0.908592

0.8317007

0.846563

0.9119352

73.153596

0.3309857

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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1.9591876

12.577458

1.0382188

0.8325317

0.8325317 0.5152639

0.2138096 0.8886767

0.1863775

0.834691

0.8218276

0.8328174

0.000001 0.9639248

3 0.8343344

0.5133669 0.8382639

0.0223 1.3276647

0.908867 1.6791912

0.1881958 2.3696968

2.7278339

9.0333982

3.3471387 2.3696968

1.385496

1.492435

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star
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Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 26

Minimum 3200 Minimum of Log Data 8.0709061

Maximum 15700 Maximum of Log Data 9.661416

9114.8276 Mean of log Data 9.0620551

Median 9430 SD of log Data 0.3594174

SD 2830.6595

Std. Error of Mean 525.64027

Coefficient of Variation 0.3105555

Skewness -0.110825

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.976952 Shapiro Wilk Test Statistic 0.9202389

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

13088.359

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10009.011    95% H-UCL 10423.305

   95% Modified-t UCL (Johnson-1978) 10007.208    99% Chebyshev (MVUE) UCL 15409.698

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11906.599

   95% Adjusted-CLT UCL (Chen-1995) 9967.8702  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.2317064 Data appear Normal at 5% Significance Level

Theta Star 1107.2829

MLE of Mean 9114.8276

MLE of Standard Deviation 3176.8998

nu star 477.43897

Approximate Chi Square Value (.05) 427.77335 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 9979.4289

Adjusted Chi Square Value 424.97239    95% Jackknife UCL 10009.011

   95% Standard Bootstrap UCL 9980.5391

Anderson-Darling Test Statistic 0.6153328    95% Bootstrap-t UCL 9982.683

Anderson-Darling 5% Critical Value 0.7459923    95% Hall's Bootstrap UCL 10009.506

Kolmogorov-Smirnov Test Statistic 0.1458032    95% Percentile Bootstrap UCL 9948.9655

Kolmogorov-Smirnov 5% Critical Value 0.1625629    95% BCA Bootstrap UCL 9902.4138

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11406.04
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97.5% Chebyshev(Mean, Sd) UCL 12397.45

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14344.882

Use 95% Student's-t UCL 10009.011

   95% Approximate Gamma UCL 10173.083

   95% Adjusted Gamma UCL 10240.133

Potential UCL to Use
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29 3

3 26

13 89.66%

0.078 -2.551

7.8 2.054

2.763 -0.463

4.366 2.332

0.0238 -3.738

0.32 -1.139

27

2

93.10%

0.782 0.975

0.767 0.767

0.328 -3.071

1.439 1.349

0.783 0.243

N/A

-11

3.825

0.286

1.447SD in Original Scale

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Number of Valid Data Number of Detected Data

Antimony

General Statistics
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0.743

0.821

1.362

3.802

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.356

    N/A    1.408

0.32

0.901

0.882

0.75

    N/A    5.028

    N/A    7.8

    N/A        N/A    

    N/A    1.752

    N/A    2.356

    N/A    3.542

    N/A    

    N/A    

    N/A    0.901

    N/A        N/A    

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

   95% t UCL

   95% Percentile Bootstrap UCL
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29 28

23 1

13 3.45%

2.8 1.03

14.1 2.646

7.9 1.989

3.151 0.406

6.1 1.808

6.1 1.808

0.919 0.962

0.924 0.924

7.733 1.959

3.223 0.43

8.751 9.077

7.388 1.975

3.669 0.406

8.547 7.793

8.647 3.148

8.787

8.734

8.765

9.037

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values
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5.931

1.332

332.1

0.45

0.747

0.747 7.792

0.166 3.098

0.587

8.79

8.757

8.79

2.8 8.84

14.1 8.703

7.794 8.776

7.1 10.35

3.147 11.46

5.894 13.63

1.322

341.9

300 8.703

8.881

8.951   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level
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Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 21

Minimum 0.15 Minimum of Log Data -1.89712

Maximum 14.5 Maximum of Log Data 2.6741486

Mean 1.3172414 Mean of log Data -0.460613

Median 0.39 SD of log Data 1.0454179

SD 2.6698072

Std. Error of Mean 0.4957708

Coefficient of Variation 2.026817

Skewness 4.599595

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4160442 Shapiro Wilk Test Statistic 0.8591759

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

2.5465954

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.1606124    95% H-UCL 1.7939821

   95% Modified-t UCL (Johnson-1978) 2.2311873    99% Chebyshev (MVUE) UCL 3.4286321

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.0975633

   95% Adjusted-CLT UCL (Chen-1995) 2.5851735  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7451463 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.7677621

MLE of Mean 1.3172414

MLE of Standard Deviation 1.5259651

nu star 43.218484

Approximate Chi Square Value (.05) 29.144365 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 2.1327117

Adjusted Chi Square Value 28.4533    95% Jackknife UCL 2.1606124

   95% Standard Bootstrap UCL 2.1255141

Anderson-Darling Test Statistic 2.7539315    95% Bootstrap-t UCL 3.741232

Anderson-Darling 5% Critical Value 0.7815905    95% Hall's Bootstrap UCL 4.956495

Kolmogorov-Smirnov Test Statistic 0.2791277    95% Percentile Bootstrap UCL 2.2196552

Kolmogorov-Smirnov 5% Critical Value 0.1686604    95% BCA Bootstrap UCL 2.7355172

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.478256
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97.5% Chebyshev(Mean, Sd) UCL 4.4133288

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.2500981

   95% Approximate Gamma UCL 1.953351

   95% Adjusted Gamma UCL 2.0007934

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.478256
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Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 28

Minimum 5.3 Minimum of Log Data 1.6677068

Maximum 120 Maximum of Log Data 4.7874917

Mean 18.67931 Mean of log Data 2.7501706

Median 15.2 SD of log Data 0.4824248

SD 19.812305

Std. Error of Mean 3.6790526

Coefficient of Variation 1.060655

Skewness 5.1016911

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3492338 Shapiro Wilk Test Statistic 0.7343318

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

27.685802

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 24.937861    95% H-UCL 20.962362

   95% Modified-t UCL (Johnson-1978) 25.518759    99% Chebyshev (MVUE) UCL 33.729545

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.60902

   95% Adjusted-CLT UCL (Chen-1995) 28.455001  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.6921715 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.9383806

MLE of Mean 18.67931

MLE of Standard Deviation 11.384382

nu star 156.14595

Approximate Chi Square Value (.05) 128.25907 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 24.730813

Adjusted Chi Square Value 126.75089    95% Jackknife UCL 24.937861

   95% Standard Bootstrap UCL 24.7008

Anderson-Darling Test Statistic 3.6640619    95% Bootstrap-t UCL 43.575719

Anderson-Darling 5% Critical Value 0.7528139    95% Hall's Bootstrap UCL 51.938922

Kolmogorov-Smirnov Test Statistic 0.3116401    95% Percentile Bootstrap UCL 25.982759

Kolmogorov-Smirnov 5% Critical Value 0.1639094    95% BCA Bootstrap UCL 29.986207

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 34.715929
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97.5% Chebyshev(Mean, Sd) UCL 41.654986

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 55.285422

   95% Approximate Gamma UCL 22.740682

   95% Adjusted Gamma UCL 23.011268

or 95% Modified-t UCL 25.518759

Potential UCL to Use Use 95% Student's-t UCL 24.937861
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Number of Valid Observations 29 Number of Distinct Observations 22

Cobalt

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 1.5 Minimum of Log Data 0.4054651

Maximum 7.8 Maximum of Log Data 2.0541237

Mean 3.5241379 Mean of log Data 1.1767236

0.4058293

Median 3.6 SD of log Data 0.4243528

SD 1.4301986

Skewness 0.717902

Relevant UCL Statistics

Std. Error of Mean 0.2655812

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9321425 Shapiro Wilk Test Statistic 0.9432489

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5.333717

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.9759263    95% H-UCL 4.1296288

   95% Modified-t UCL (Johnson-1978) 3.9818272    99% Chebyshev (MVUE) UCL 6.3993608

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.7912131

   95% Adjusted-CLT UCL (Chen-1995) 3.9988108  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.5747614 Data appear Normal at 5% Significance Level

Theta Star 0.6321594

MLE of Mean 3.5241379

MLE of Standard Deviation 1.4925873

nu star 323.33616

Approximate Chi Square Value (.05) 282.67544 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 3.9609801

Adjusted Chi Square Value 280.40924    95% Jackknife UCL 3.9759263

   95% Standard Bootstrap UCL 3.9511581

Anderson-Darling Test Statistic 0.5908917    95% Bootstrap-t UCL 3.9973258

Anderson-Darling 5% Critical Value 0.7470888    95% Hall's Bootstrap UCL 4.0251746

Kolmogorov-Smirnov Test Statistic 0.1329449    95% Percentile Bootstrap UCL 3.962069

Kolmogorov-Smirnov 5% Critical Value 0.1628888    95% BCA Bootstrap UCL 3.9827586

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.6817796
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97.5% Chebyshev(Mean, Sd) UCL 5.1826921

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.1666376

   95% Approximate Gamma UCL 4.0310585

   95% Adjusted Gamma UCL 4.0636366

Potential UCL to Use Use 95% Student's-t UCL 3.9759263
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29 22

22 7

13 24.14%

5.2 1.649

444 6.096

97.55 3.553

136.6 1.477

5.3 1.668

17.2 2.845

17

12

58.62%

0.693 0.886

0.911 0.911

75.18 3.057

125 1.574

114.7 193.2

N/A

3.006

1.638

75.01

125.1

114.5

114.7

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Copper

General Statistics
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123.9

217.9

0.549

177.6

24.17

1.65

0.796

0.796 75.59

0.195 122.6

23.31

115.2

113.9

114.9

0.000001 130.1

444 121.7

74 115.1

13.4 177.2

125.7 221.1

0.162 307.5

457.6

9.381

3.558 221.1

195.1

207.4

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL
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Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 29

Minimum 5170 Minimum of Log Data 8.550628

Maximum 58000 Maximum of Log Data 10.968198

Mean 12923.793 Mean of log Data 9.3581823

Median 11100 SD of log Data 0.4050017

SD 9144.8012

Std. Error of Mean 1698.1469

Coefficient of Variation 0.7075942

Skewness 4.5575581

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4726159 Shapiro Wilk Test Statistic 0.8170062

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

18610.159

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15812.563    95% H-UCL 14525.267

   95% Modified-t UCL (Johnson-1978) 16052.092    99% Chebyshev (MVUE) UCL 22207.732

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16778.686

   95% Adjusted-CLT UCL (Chen-1995) 17252.634  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.2928929 Data do not follow a Discernable Distribution (0.05)

Theta Star 3010.5091

MLE of Mean 12923.793

MLE of Standard Deviation 6237.5634

nu star 248.98779

Approximate Chi Square Value (.05) 213.45396 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 15716.996

Adjusted Chi Square Value 211.49211    95% Jackknife UCL 15812.563

   95% Standard Bootstrap UCL 15544.612

Anderson-Darling Test Statistic 2.4075518    95% Bootstrap-t UCL 20979.282

Anderson-Darling 5% Critical Value 0.7481995    95% Hall's Bootstrap UCL 28052.735

Kolmogorov-Smirnov Test Statistic 0.227031    95% Percentile Bootstrap UCL 15924.138

Kolmogorov-Smirnov 5% Critical Value 0.1631173    95% BCA Bootstrap UCL 18081.379

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20325.844
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97.5% Chebyshev(Mean, Sd) UCL 23528.717

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29820.142

   95% Approximate Gamma UCL 15075.226

   95% Adjusted Gamma UCL 15215.067

or 95% Modified-t UCL 16052.092

Potential UCL to Use Use 95% Student's-t UCL 15812.563
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Number of Valid Observations 29 Number of Distinct Observations 29

Lead

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 5.8 Minimum of Log Data 1.7578579

Maximum 612 Maximum of Log Data 6.4167323

Mean 45.968966 Mean of log Data 3.095554

2.3993074

Median 25.9 SD of log Data 0.9996632

SD 110.29368

Skewness 5.1659085

Relevant UCL Statistics

Std. Error of Mean 20.481022

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3198641 Shapiro Wilk Test Statistic 0.8966927

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

82.769434

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 80.809866    95% H-UCL 58.043921

   95% Modified-t UCL (Johnson-1978) 84.084389    99% Chebyshev (MVUE) UCL 110.79134

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 68.503885

   95% Adjusted-CLT UCL (Chen-1995) 100.6505  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7484057 Data do not follow a Discernable Distribution (0.05)

Theta Star 61.422526

MLE of Mean 45.968966

MLE of Standard Deviation 53.136898

nu star 43.407528

Approximate Chi Square Value (.05) 29.29983 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 79.657249

Adjusted Chi Square Value 28.606788    95% Jackknife UCL 80.809866

   95% Standard Bootstrap UCL 79.006443

Anderson-Darling Test Statistic 2.2968232    95% Bootstrap-t UCL 205.52088

Anderson-Darling 5% Critical Value 0.7814516    95% Hall's Bootstrap UCL 214.77811

Kolmogorov-Smirnov Test Statistic 0.2129391    95% Percentile Bootstrap UCL 84.931034

Kolmogorov-Smirnov 5% Critical Value 0.1686382    95% BCA Bootstrap UCL 112.33103

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 135.24367

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A5.xls: SS_Future A5 

Page 15 of 24

97.5% Chebyshev(Mean, Sd) UCL 173.87291

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 249.75256

   95% Approximate Gamma UCL 68.102755

   95% Adjusted Gamma UCL 69.752646

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 135.24367
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Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 27

Minimum 37.8 Minimum of Log Data 3.6323091

Maximum 420 Maximum of Log Data 6.0402547

Mean 143.74483 Mean of log Data 4.8353824

Median 138 SD of log Data 0.5294696

SD 79.584661

Std. Error of Mean 14.778501

Coefficient of Variation 0.5536523

Skewness 1.7286403

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8602133 Shapiro Wilk Test Statistic 0.9735636

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

236.76809

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 168.88499    95% H-UCL 176.40236

   95% Modified-t UCL (Johnson-1978) 169.67564    99% Chebyshev (MVUE) UCL 291.77751

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 208.76359

   95% Adjusted-CLT UCL (Chen-1995) 173.12223  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.5446676 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.552414

MLE of Mean 143.74483

MLE of Standard Deviation 76.349196

nu star 205.59072

Approximate Chi Square Value (.05) 173.41213 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 168.0533

Adjusted Chi Square Value 171.64939    95% Jackknife UCL 168.88499

   95% Standard Bootstrap UCL 167.50667

Anderson-Darling Test Statistic 0.4468899    95% Bootstrap-t UCL 176.72512

Anderson-Darling 5% Critical Value 0.7505199    95% Hall's Bootstrap UCL 185.13131

Kolmogorov-Smirnov Test Statistic 0.1251062    95% Percentile Bootstrap UCL 169.85517

Kolmogorov-Smirnov 5% Critical Value 0.1634631    95% BCA Bootstrap UCL 173.4069

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 208.16282
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97.5% Chebyshev(Mean, Sd) UCL 236.03653

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 290.78905

   95% Approximate Gamma UCL 170.41831

   95% Adjusted Gamma UCL 172.16842

Potential UCL to Use Use 95% Approximate Gamma UCL 170.41831
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30 16

9 14

12 46.67%

0.05 -2.996

0.37 -0.994

0.115 -2.271

0.0718 0.433

0.057 -2.865

0.15 -1.897

29

1

96.67%

0.568 0.823

0.887 0.887

0.0857 -2.606

0.0614 0.517

0.105 0.102

N/A

-2.491

0.416

0.0919

0.0581

0.11

0.111

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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0.12

0.104

3.942

0.0292

126.1

1.428

0.741

0.741 0.0929

0.216 0.0577

0.0112

0.112

0.111

0.111

0.00736 0.123

0.37 0.119

0.0896 0.115

0.0825 0.142

0.0623 0.163

2.267 0.205

0.0395

136

110.1 0.112

0.111 0.115

0.112

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL
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Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 21

Minimum 2.4 Minimum of Log Data 0.8754687

Maximum 7.85 Maximum of Log Data 2.0605135

Mean 4.6906897 Mean of log Data 1.5105572

Median 4.5 SD of log Data 0.2754024

SD 1.2289424

Std. Error of Mean 0.2282089

Coefficient of Variation 0.2619961

Skewness 0.2742787

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9759192 Shapiro Wilk Test Statistic 0.9609607

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

6.2190302

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.0789028    95% H-UCL 5.1638811

   95% Modified-t UCL (Johnson-1978) 5.08084    99% Chebyshev (MVUE) UCL 7.1214133

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.75964

   95% Adjusted-CLT UCL (Chen-1995) 5.0784794  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.970312 Data appear Normal at 5% Significance Level

Theta Star 0.3616482

MLE of Mean 4.6906897

MLE of Standard Deviation 1.3024513

nu star 752.27809

Approximate Chi Square Value (.05) 689.63361 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 5.0660599

Adjusted Chi Square Value 686.06166    95% Jackknife UCL 5.0789028

   95% Standard Bootstrap UCL 5.061651

Anderson-Darling Test Statistic 0.2850655    95% Bootstrap-t UCL 5.0805782

Anderson-Darling 5% Critical Value 0.7450405    95% Hall's Bootstrap UCL 5.0812103

Kolmogorov-Smirnov Test Statistic 0.0927534    95% Percentile Bootstrap UCL 5.0648276

Kolmogorov-Smirnov 5% Critical Value 0.1623989    95% BCA Bootstrap UCL 5.057931

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.6854291
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97.5% Chebyshev(Mean, Sd) UCL 6.1158537

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.9613394

   95% Approximate Gamma UCL 5.1167795

   95% Adjusted Gamma UCL 5.1434197

Potential UCL to Use Use 95% Student's-t UCL 5.0789028
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29 29

13

151 5.017

1390 7.237

435.7 5.973

423 0.454

231.8

43.05

0.532

2.633

0.752 0.941

0.926 0.926

508.9 512.6

598.5

529 669.9

512.4 810.1

4.469

97.48

435.7

206.1

259.2

222.9

0.0407 506.5

220.9 508.9

506.3   95% Standard Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Titanium
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0.864 544.8

0.748 887.4

0.165 510.4

0.163 532.2

623.3

704.5

864

506.6

511.2

508.9

512.4

512.6

or 95% Modified-t UCL

or 95% H-UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
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29 18

15 11

13 37.93%

0.21 -1.561

6.7 1.902

1.19 -0.429

1.681 1.032

0.18 -1.715

0.65 -0.431

22

7

75.86%

0.622 0.889

0.897 0.897

0.816 -0.895

1.398 1.034

1.257 1.139

N/A

-0.92

1.075

0.814

1.399

1.256

1.293

Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Maximum Non-Detect Maximum Non-Detect

General Statistics

Number of Valid Data Number of Detected Data

Tungsten

Number of Distinct Detected Data

Number of Missing Values Percent Non-Detects

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Number treated as Non-DetectNote: Data have multiple DLs - Use of KM Method is recommended

Number treated as Detected

Observations < Largest ND are treated as NDs

For all methods (except KM, DL/2, and ROS Methods),

Single DL Non-Detect Percentage

UCL Statistics

Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Lognormal DistributionAssuming Normal Distribution

DL/2 Substitution Method

Mean

DL/2 Substitution Method

Mean

SD

   95% DL/2 (t) UCL

SD

   95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Log Scale

SD in Log Scale

MLE yields a negative mean

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL
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1.522

1.195

0.839

1.419

30.19

1.259

0.768

0.768 0.837

0.21 1.364

0.261

1.281

1.266

1.273

0.000001 1.989

6.7 1.334

0.752 1.315

0.28 1.974

1.43 2.466

0.176 3.432

4.272

10.21

4.076 2.466

1.885

1.998

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

k star (bias corrected)
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Uranium

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 28

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 311 Maximum of Log Data 5.7397929

Mean 32.61 Mean of log Data 2.3136617

Median 7.5 SD of log Data 1.5703077

SD 60.943057

Std. Error of Mean 11.316842

Coefficient of Variation 1.8688457

Skewness 3.6913492

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5441417 Shapiro Wilk Test Statistic 0.9405735

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 51.861429    95% H-UCL 91.046128

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 83.276055

   95% Adjusted-CLT UCL (Chen-1995) 59.51335  97.5% Chebyshev (MVUE) UCL 105.52883

   95% Modified-t UCL (Johnson-1978) 53.154315    99% Chebyshev (MVUE) UCL 149.24011

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.504066 Data appear Lognormal at 5% Significance Level

Theta Star 64.693903

MLE of Mean 32.61

MLE of Standard Deviation 45.931124

nu star 29.235831

Approximate Chi Square Value (.05) 17.893138 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 51.224548

Adjusted Chi Square Value 17.362504    95% Jackknife UCL 51.861429

   95% Standard Bootstrap UCL 51.1531

Anderson-Darling Test Statistic 1.2495415    95% Bootstrap-t UCL 73.64883

Anderson-Darling 5% Critical Value 0.8074245    95% Hall's Bootstrap UCL 120.5186
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Kolmogorov-Smirnov Test Statistic 0.2104944    95% Percentile Bootstrap UCL 53.682759

Kolmogorov-Smirnov 5% Critical Value 0.1716634    95% BCA Bootstrap UCL 64.058276

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 81.938969

97.5% Chebyshev(Mean, Sd) UCL 103.28365

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 145.21115

   95% Approximate Gamma UCL 53.281901

   95% Adjusted Gamma UCL 54.910307

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 81.938969
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Raw Statistics Log-transformed Statistics

Vanadium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 28

Minimum 5.5 Minimum of Log Data 1.7047481

Maximum 35.6 Maximum of Log Data 3.5723456

Mean 18.106897 Mean of log Data 2.8392113

Median 19 SD of log Data 0.360759

SD 5.9520663

Std. Error of Mean 1.105271

Coefficient of Variation 0.3287182

Skewness 0.6374626

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9538882 Shapiro Wilk Test Statistic 0.9343638

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

26.004341

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.987107    95% H-UCL 20.69655

   95% Modified-t UCL (Johnson-1978) 20.008913    99% Chebyshev (MVUE) UCL 30.629031

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 23.649978

   95% Adjusted-CLT UCL (Chen-1995) 20.064705  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.0227424 Data appear Normal at 5% Significance Level

Theta Star 2.256946

MLE of Mean 18.106897

MLE of Standard Deviation 6.3926746

nu star 465.31906

Approximate Chi Square Value (.05) 416.30304 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 19.924906

Adjusted Chi Square Value 413.54067    95% Jackknife UCL 19.987107

   95% Standard Bootstrap UCL 19.896529

Anderson-Darling Test Statistic 0.5064065    95% Bootstrap-t UCL 20.128949

Anderson-Darling 5% Critical Value 0.7460786    95% Hall's Bootstrap UCL 20.525894

Kolmogorov-Smirnov Test Statistic 0.1184243    95% Percentile Bootstrap UCL 19.962069

Kolmogorov-Smirnov 5% Critical Value 0.1625885    95% BCA Bootstrap UCL 20.07931

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 22.924661
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97.5% Chebyshev(Mean, Sd) UCL 25.009312

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29.104204

   95% Approximate Gamma UCL 20.238824

   95% Adjusted Gamma UCL 20.374016

Potential UCL to Use Use 95% Student's-t UCL 19.987107
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29 25

20 4

13 13.79%

1.1 0.0953

6.4 1.856

2.8 0.896

1.466 0.531

0.51 -0.673

2.93 1.075

18

11

62.07%

0.891 0.92

0.918 0.918

2.518 0.701

1.546 0.75

3.007 3.637

2.446 0.778

1.759 0.593

3.002 2.568

3.254 1.488

3.038

3.025

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Zirconium

General Statistics
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3.032

3.258

3.462

0.809

173.1

0.904

0.749

0.749 2.593

0.175 1.435

0.273

3.057

3.042

3.051

0.000001 3.115

6.4 3.079

2.52 3.033

1.9 3.781

1.561 4.295

0.541 5.305

4.658

31.38

19.58 3.079

4.039

4.157

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL
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14 10

10 4

28 28.57%

8.67 2.16

70 4.248

29.74 3.184

20.88 0.675

17.5 2.862

20.4 3.016

8

6

57.14%

0.841 0.943

0.842 0.842

23.91 2.912

19.83 0.718

33.3 38.08

14.06 3.006

29.82 0.633

28.17 24.95

33.18 19.07

33.97

33.59

   95% t UCL

   95% Percentile Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data
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35.23

36.69

1.851

16.06

37.02

0.476

0.734

0.734 25.08

0.269 18.36

5.214

34.32

33.66

34.22

8.67 38.67

70 33.02

24.97 33.71

15.85 47.81

19.05 57.64

2.044 76.96

12.22

57.22

40.84 33.71

35

36.64

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL
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Future A5 – AOI 8 Sweepings Area 
Surface Soil 

 



26 13

13 13

16 50.00%

0.0187 -3.979232

0.307 -1.180908

0.135 -2.146783

0.0667737 0.6429652

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.8911264 0.8014332

0.866 0.866

0.1020827 -2.600061

0.0722618 0.9023663

0.12629 0.1716218

N/A

-2.544794

0.6343495

0.0948599

0.0626781

0.1158567

0.1167479

0.11918

0.1250896

2.8383333

0.0475631

73.796666

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected
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0.6665126

0.7379611

0.7379611 0.0922516

0.237881 0.0721517

0.0163046

0.1201021

0.1190702

0.1229706

0.000001 0.1192909

0.307 0.1392071

0.0892165 0.13596

0.0932217 0.1633215

0.0721233 0.1940735

0.2703726 0.2544799

0.3299761

14.059373

6.6120062 0.1201021

0.1897046 0.13596

0.1998634   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean
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26 17

17 9

16 34.62%

0.0197 -3.927137

0.282 -1.265848

0.1083647 -2.511145

0.0775295 0.835274

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.9225464 0.9475104

0.892 0.892

0.0934288 -2.775531

0.0788516 0.9624374

0.1198437 0.1589916

N/A

-2.816401

0.8177199

0.083188

0.0717876

0.1072364

0.1078636

0.1119156

0.1214443

1.5876854

0.0682533

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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53.981302

0.2834722

0.7509217

0.7509217 0.085198

0.2119717 0.0733871

0.0155448

0.1117507

0.1107669

0.1116119

0.000001 0.1185767

0.282 0.1139836

0.0812278 0.11026

0.056869 0.1529561

0.0755607 0.1822751

0.6310526 0.2398665

0.128718

32.814735

20.719194 0.1117507

0.1286473 0.11026

0.1327161

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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26 7

7 19

16 73.08%

0.0189 -3.968593

0.103 -2.273026

0.0495714 -3.244183

0.0357371 0.7526829

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.8150362 0.8201281

0.803 0.803

0.0524038 -3.310447

0.051686 0.819272

0.0697184 0.0742682

N/A

-3.565417

0.4231732

0.0317527

0.0207488

0.0387034

0.038912

0.0408364

0.0363409   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 7 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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1.3736133

0.0360883

19.230587

0.6955475

0.7142597

0.7142597 0.0320947

0.3147804 0.024284

0.0061832

0.0426566

0.0422653

0.0424147

0.0189 0.0480037

0.103 0.043526

0.0372812 0.0429857

0.0297472 0.0590468

0.0193949 0.070709

5.2189879 0.0936171

0.0071434

271.38737

234.2366 0.0426566

0.0431941 0.0429857

0.0436179

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level
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26 6

6 20

16 76.92%

0.0267 -3.623092

0.149 -1.903809

0.0937667 -2.479133

0.0391581 0.5880678

0.0348 -3.358138

0.418 -0.872274

26

0

100.00%

0.8833509 0.755562

0.788 0.788

0.0614115 -3.162394

0.0551481 0.8743485

0.0798858 0.0935836

N/A

-3.156651

0.471466

0.04853

0.0309525

0.0588989

0.0585676

0.0607436

0.057127

2.4196128

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 6 Detected Values in this data

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A5.xls: SS_Future A5 

Page 4 of 24

0.0387528

29.035354

0.7371414

0.6987892

0.6987892 0.0473439

0.3330772 0.0364453

0.009003

0.0627222

0.0621525

0.0827067

0.0217477 0.0597632

0.149 0.1034381

0.0450523 0.1003681

0.0242238 0.0865869

0.0340653 0.1035673

2.2463448 0.1369222

0.0200558

116.80993

92.856219 0.0627222

0.0566742 0.1003681

0.057548

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics
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Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Observations 24 Number of Distinct Observations 23

Minimum 0.0031 Minimum of Log Data -5.776353

Maximum 23.5 Maximum of Log Data 3.1570004

Mean 3.3492625 Mean of log Data -1.909509

Median 0.045 SD of log Data 3.149391

SD 6.3404919

Std. Error of Mean 1.2942475

Coefficient of Variation 1.8931009

Skewness 2.2250574

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6098345 Shapiro Wilk Test Statistic 0.8663564

Shapiro Wilk Critical Value 0.916 Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

54.5288

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.5674364    95% H-UCL 1151.7962

   95% Modified-t UCL (Johnson-1978) 5.6654083    99% Chebyshev (MVUE) UCL 81.486871

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 40.804835

   95% Adjusted-CLT UCL (Chen-1995) 6.1062167  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.2296716 Data do not follow a Discernable Distribution (0.05)

Theta Star 14.582835

MLE of Mean 3.3492625

MLE of Standard Deviation 6.9886866

nu star 11.024235

Approximate Chi Square Value (.05) 4.5915902 Nonparametric Statistics

Adjusted Level of Significance 0.0392    95% CLT UCL 5.4781102

Adjusted Chi Square Value 4.3022613    95% Jackknife UCL 5.5674364

   95% Standard Bootstrap UCL 5.4912659

Anderson-Darling Test Statistic 1.5846874    95% Bootstrap-t UCL 7.2376836

Anderson-Darling 5% Critical Value 0.880685    95% Hall's Bootstrap UCL 6.725042

Kolmogorov-Smirnov Test Statistic 0.2361336    95% Percentile Bootstrap UCL 5.6817458

Kolmogorov-Smirnov 5% Critical Value 0.1958605    95% BCA Bootstrap UCL 6.1387

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.9907565
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97.5% Chebyshev(Mean, Sd) UCL 11.431835

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.226862

   95% Approximate Gamma UCL 8.0414533

   95% Adjusted Gamma UCL 8.5822443

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 16.226862
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24 19

19 5

18 20.83%

0.0058 -5.149897

3 1.0986123

0.6484632 -2.345634

0.9813372 2.3717362

0.0039 -5.546779

0.181 -1.709258

16

8

66.67%

0.7068015 0.873155

0.901 0.901

0.517475 -2.990822

0.9066295 2.5603326

0.8346526 19.752913

N/A

-3.312198

2.8970926

0.5138365

0.908592

0.8317007

0.846563

0.9119352

73.153596

0.3309857

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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1.9591876

12.577458

1.0382188

0.8325317

0.8325317 0.5152639

0.2138096 0.8886767

0.1863775

0.834691

0.8218276

0.8328174

0.000001 0.9639248

3 0.8343344

0.5133669 0.8382639

0.0223 1.3276647

0.908867 1.6791912

0.1881958 2.3696968

2.7278339

9.0333982

3.3471387 2.3696968

1.385496

1.492435

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star
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Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 26

Minimum 3200 Minimum of Log Data 8.0709061

Maximum 15700 Maximum of Log Data 9.661416

9114.8276 Mean of log Data 9.0620551

Median 9430 SD of log Data 0.3594174

SD 2830.6595

Std. Error of Mean 525.64027

Coefficient of Variation 0.3105555

Skewness -0.110825

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.976952 Shapiro Wilk Test Statistic 0.9202389

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

13088.359

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10009.011    95% H-UCL 10423.305

   95% Modified-t UCL (Johnson-1978) 10007.208    99% Chebyshev (MVUE) UCL 15409.698

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11906.599

   95% Adjusted-CLT UCL (Chen-1995) 9967.8702  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.2317064 Data appear Normal at 5% Significance Level

Theta Star 1107.2829

MLE of Mean 9114.8276

MLE of Standard Deviation 3176.8998

nu star 477.43897

Approximate Chi Square Value (.05) 427.77335 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 9979.4289

Adjusted Chi Square Value 424.97239    95% Jackknife UCL 10009.011

   95% Standard Bootstrap UCL 9980.5391

Anderson-Darling Test Statistic 0.6153328    95% Bootstrap-t UCL 9982.683

Anderson-Darling 5% Critical Value 0.7459923    95% Hall's Bootstrap UCL 10009.506

Kolmogorov-Smirnov Test Statistic 0.1458032    95% Percentile Bootstrap UCL 9948.9655

Kolmogorov-Smirnov 5% Critical Value 0.1625629    95% BCA Bootstrap UCL 9902.4138

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11406.04
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97.5% Chebyshev(Mean, Sd) UCL 12397.45

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14344.882

Use 95% Student's-t UCL 10009.011

   95% Approximate Gamma UCL 10173.083

   95% Adjusted Gamma UCL 10240.133

Potential UCL to Use
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29 3

3 26

13 89.66%

0.078 -2.551

7.8 2.054

2.763 -0.463

4.366 2.332

0.0238 -3.738

0.32 -1.139

27

2

93.10%

0.782 0.975

0.767 0.767

0.328 -3.071

1.439 1.349

0.783 0.243

N/A

-11

3.825

0.286

1.447SD in Original Scale

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Number of Valid Data Number of Detected Data

Antimony

General Statistics
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0.743

0.821

1.362

3.802

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.356

    N/A    1.408

0.32

0.901

0.882

0.75

    N/A    5.028

    N/A    7.8

    N/A        N/A    

    N/A    1.752

    N/A    2.356

    N/A    3.542

    N/A    

    N/A    

    N/A    0.901

    N/A        N/A    

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

   95% t UCL

   95% Percentile Bootstrap UCL
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29 28

23 1

13 3.45%

2.8 1.03

14.1 2.646

7.9 1.989

3.151 0.406

6.1 1.808

6.1 1.808

0.919 0.962

0.924 0.924

7.733 1.959

3.223 0.43

8.751 9.077

7.388 1.975

3.669 0.406

8.547 7.793

8.647 3.148

8.787

8.734

8.765

9.037

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Arsenic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values
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5.931

1.332

332.1

0.45

0.747

0.747 7.792

0.166 3.098

0.587

8.79

8.757

8.79

2.8 8.84

14.1 8.703

7.794 8.776

7.1 10.35

3.147 11.46

5.894 13.63

1.322

341.9

300 8.703

8.881

8.951   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level
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Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 21

Minimum 0.15 Minimum of Log Data -1.89712

Maximum 14.5 Maximum of Log Data 2.6741486

Mean 1.3172414 Mean of log Data -0.460613

Median 0.39 SD of log Data 1.0454179

SD 2.6698072

Std. Error of Mean 0.4957708

Coefficient of Variation 2.026817

Skewness 4.599595

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4160442 Shapiro Wilk Test Statistic 0.8591759

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

2.5465954

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.1606124    95% H-UCL 1.7939821

   95% Modified-t UCL (Johnson-1978) 2.2311873    99% Chebyshev (MVUE) UCL 3.4286321

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.0975633

   95% Adjusted-CLT UCL (Chen-1995) 2.5851735  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7451463 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.7677621

MLE of Mean 1.3172414

MLE of Standard Deviation 1.5259651

nu star 43.218484

Approximate Chi Square Value (.05) 29.144365 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 2.1327117

Adjusted Chi Square Value 28.4533    95% Jackknife UCL 2.1606124

   95% Standard Bootstrap UCL 2.1255141

Anderson-Darling Test Statistic 2.7539315    95% Bootstrap-t UCL 3.741232

Anderson-Darling 5% Critical Value 0.7815905    95% Hall's Bootstrap UCL 4.956495

Kolmogorov-Smirnov Test Statistic 0.2791277    95% Percentile Bootstrap UCL 2.2196552

Kolmogorov-Smirnov 5% Critical Value 0.1686604    95% BCA Bootstrap UCL 2.7355172

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.478256
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97.5% Chebyshev(Mean, Sd) UCL 4.4133288

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.2500981

   95% Approximate Gamma UCL 1.953351

   95% Adjusted Gamma UCL 2.0007934

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.478256
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Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 28

Minimum 5.3 Minimum of Log Data 1.6677068

Maximum 120 Maximum of Log Data 4.7874917

Mean 18.67931 Mean of log Data 2.7501706

Median 15.2 SD of log Data 0.4824248

SD 19.812305

Std. Error of Mean 3.6790526

Coefficient of Variation 1.060655

Skewness 5.1016911

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3492338 Shapiro Wilk Test Statistic 0.7343318

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

27.685802

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 24.937861    95% H-UCL 20.962362

   95% Modified-t UCL (Johnson-1978) 25.518759    99% Chebyshev (MVUE) UCL 33.729545

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.60902

   95% Adjusted-CLT UCL (Chen-1995) 28.455001  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.6921715 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.9383806

MLE of Mean 18.67931

MLE of Standard Deviation 11.384382

nu star 156.14595

Approximate Chi Square Value (.05) 128.25907 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 24.730813

Adjusted Chi Square Value 126.75089    95% Jackknife UCL 24.937861

   95% Standard Bootstrap UCL 24.7008

Anderson-Darling Test Statistic 3.6640619    95% Bootstrap-t UCL 43.575719

Anderson-Darling 5% Critical Value 0.7528139    95% Hall's Bootstrap UCL 51.938922

Kolmogorov-Smirnov Test Statistic 0.3116401    95% Percentile Bootstrap UCL 25.982759

Kolmogorov-Smirnov 5% Critical Value 0.1639094    95% BCA Bootstrap UCL 29.986207

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 34.715929
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97.5% Chebyshev(Mean, Sd) UCL 41.654986

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 55.285422

   95% Approximate Gamma UCL 22.740682

   95% Adjusted Gamma UCL 23.011268

or 95% Modified-t UCL 25.518759

Potential UCL to Use Use 95% Student's-t UCL 24.937861
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Number of Valid Observations 29 Number of Distinct Observations 22

Cobalt

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 1.5 Minimum of Log Data 0.4054651

Maximum 7.8 Maximum of Log Data 2.0541237

Mean 3.5241379 Mean of log Data 1.1767236

0.4058293

Median 3.6 SD of log Data 0.4243528

SD 1.4301986

Skewness 0.717902

Relevant UCL Statistics

Std. Error of Mean 0.2655812

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9321425 Shapiro Wilk Test Statistic 0.9432489

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5.333717

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.9759263    95% H-UCL 4.1296288

   95% Modified-t UCL (Johnson-1978) 3.9818272    99% Chebyshev (MVUE) UCL 6.3993608

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.7912131

   95% Adjusted-CLT UCL (Chen-1995) 3.9988108  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.5747614 Data appear Normal at 5% Significance Level

Theta Star 0.6321594

MLE of Mean 3.5241379

MLE of Standard Deviation 1.4925873

nu star 323.33616

Approximate Chi Square Value (.05) 282.67544 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 3.9609801

Adjusted Chi Square Value 280.40924    95% Jackknife UCL 3.9759263

   95% Standard Bootstrap UCL 3.9511581

Anderson-Darling Test Statistic 0.5908917    95% Bootstrap-t UCL 3.9973258

Anderson-Darling 5% Critical Value 0.7470888    95% Hall's Bootstrap UCL 4.0251746

Kolmogorov-Smirnov Test Statistic 0.1329449    95% Percentile Bootstrap UCL 3.962069

Kolmogorov-Smirnov 5% Critical Value 0.1628888    95% BCA Bootstrap UCL 3.9827586

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.6817796
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97.5% Chebyshev(Mean, Sd) UCL 5.1826921

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.1666376

   95% Approximate Gamma UCL 4.0310585

   95% Adjusted Gamma UCL 4.0636366

Potential UCL to Use Use 95% Student's-t UCL 3.9759263
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29 22

22 7

13 24.14%

5.2 1.649

444 6.096

97.55 3.553

136.6 1.477

5.3 1.668

17.2 2.845

17

12

58.62%

0.693 0.886

0.911 0.911

75.18 3.057

125 1.574

114.7 193.2

N/A

3.006

1.638

75.01

125.1

114.5

114.7

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Copper

General Statistics

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A5.xls: SS_Future A5 

Page 13 of 24

123.9

217.9

0.549

177.6

24.17

1.65

0.796

0.796 75.59

0.195 122.6

23.31

115.2

113.9

114.9

0.000001 130.1

444 121.7

74 115.1

13.4 177.2

125.7 221.1

0.162 307.5

457.6

9.381

3.558 221.1

195.1

207.4

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL
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Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 29

Minimum 5170 Minimum of Log Data 8.550628

Maximum 58000 Maximum of Log Data 10.968198

Mean 12923.793 Mean of log Data 9.3581823

Median 11100 SD of log Data 0.4050017

SD 9144.8012

Std. Error of Mean 1698.1469

Coefficient of Variation 0.7075942

Skewness 4.5575581

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4726159 Shapiro Wilk Test Statistic 0.8170062

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

18610.159

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15812.563    95% H-UCL 14525.267

   95% Modified-t UCL (Johnson-1978) 16052.092    99% Chebyshev (MVUE) UCL 22207.732

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16778.686

   95% Adjusted-CLT UCL (Chen-1995) 17252.634  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.2928929 Data do not follow a Discernable Distribution (0.05)

Theta Star 3010.5091

MLE of Mean 12923.793

MLE of Standard Deviation 6237.5634

nu star 248.98779

Approximate Chi Square Value (.05) 213.45396 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 15716.996

Adjusted Chi Square Value 211.49211    95% Jackknife UCL 15812.563

   95% Standard Bootstrap UCL 15544.612

Anderson-Darling Test Statistic 2.4075518    95% Bootstrap-t UCL 20979.282

Anderson-Darling 5% Critical Value 0.7481995    95% Hall's Bootstrap UCL 28052.735

Kolmogorov-Smirnov Test Statistic 0.227031    95% Percentile Bootstrap UCL 15924.138

Kolmogorov-Smirnov 5% Critical Value 0.1631173    95% BCA Bootstrap UCL 18081.379

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20325.844
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97.5% Chebyshev(Mean, Sd) UCL 23528.717

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29820.142

   95% Approximate Gamma UCL 15075.226

   95% Adjusted Gamma UCL 15215.067

or 95% Modified-t UCL 16052.092

Potential UCL to Use Use 95% Student's-t UCL 15812.563
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Number of Valid Observations 29 Number of Distinct Observations 29

Lead

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 5.8 Minimum of Log Data 1.7578579

Maximum 612 Maximum of Log Data 6.4167323

Mean 45.968966 Mean of log Data 3.095554

2.3993074

Median 25.9 SD of log Data 0.9996632

SD 110.29368

Skewness 5.1659085

Relevant UCL Statistics

Std. Error of Mean 20.481022

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3198641 Shapiro Wilk Test Statistic 0.8966927

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

82.769434

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 80.809866    95% H-UCL 58.043921

   95% Modified-t UCL (Johnson-1978) 84.084389    99% Chebyshev (MVUE) UCL 110.79134

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 68.503885

   95% Adjusted-CLT UCL (Chen-1995) 100.6505  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7484057 Data do not follow a Discernable Distribution (0.05)

Theta Star 61.422526

MLE of Mean 45.968966

MLE of Standard Deviation 53.136898

nu star 43.407528

Approximate Chi Square Value (.05) 29.29983 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 79.657249

Adjusted Chi Square Value 28.606788    95% Jackknife UCL 80.809866

   95% Standard Bootstrap UCL 79.006443

Anderson-Darling Test Statistic 2.2968232    95% Bootstrap-t UCL 205.52088

Anderson-Darling 5% Critical Value 0.7814516    95% Hall's Bootstrap UCL 214.77811

Kolmogorov-Smirnov Test Statistic 0.2129391    95% Percentile Bootstrap UCL 84.931034

Kolmogorov-Smirnov 5% Critical Value 0.1686382    95% BCA Bootstrap UCL 112.33103

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 135.24367
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97.5% Chebyshev(Mean, Sd) UCL 173.87291

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 249.75256

   95% Approximate Gamma UCL 68.102755

   95% Adjusted Gamma UCL 69.752646

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 135.24367
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Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 27

Minimum 37.8 Minimum of Log Data 3.6323091

Maximum 420 Maximum of Log Data 6.0402547

Mean 143.74483 Mean of log Data 4.8353824

Median 138 SD of log Data 0.5294696

SD 79.584661

Std. Error of Mean 14.778501

Coefficient of Variation 0.5536523

Skewness 1.7286403

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8602133 Shapiro Wilk Test Statistic 0.9735636

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

236.76809

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 168.88499    95% H-UCL 176.40236

   95% Modified-t UCL (Johnson-1978) 169.67564    99% Chebyshev (MVUE) UCL 291.77751

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 208.76359

   95% Adjusted-CLT UCL (Chen-1995) 173.12223  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.5446676 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.552414

MLE of Mean 143.74483

MLE of Standard Deviation 76.349196

nu star 205.59072

Approximate Chi Square Value (.05) 173.41213 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 168.0533

Adjusted Chi Square Value 171.64939    95% Jackknife UCL 168.88499

   95% Standard Bootstrap UCL 167.50667

Anderson-Darling Test Statistic 0.4468899    95% Bootstrap-t UCL 176.72512

Anderson-Darling 5% Critical Value 0.7505199    95% Hall's Bootstrap UCL 185.13131

Kolmogorov-Smirnov Test Statistic 0.1251062    95% Percentile Bootstrap UCL 169.85517

Kolmogorov-Smirnov 5% Critical Value 0.1634631    95% BCA Bootstrap UCL 173.4069

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 208.16282

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A5.xls: SS_Future A5 

Page 16 of 24

97.5% Chebyshev(Mean, Sd) UCL 236.03653

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 290.78905

   95% Approximate Gamma UCL 170.41831

   95% Adjusted Gamma UCL 172.16842

Potential UCL to Use Use 95% Approximate Gamma UCL 170.41831
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30 16

9 14

12 46.67%

0.05 -2.996

0.37 -0.994

0.115 -2.271

0.0718 0.433

0.057 -2.865

0.15 -1.897

29

1

96.67%

0.568 0.823

0.887 0.887

0.0857 -2.606

0.0614 0.517

0.105 0.102

N/A

-2.491

0.416

0.0919

0.0581

0.11

0.111

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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0.12

0.104

3.942

0.0292

126.1

1.428

0.741

0.741 0.0929

0.216 0.0577

0.0112

0.112

0.111

0.111

0.00736 0.123

0.37 0.119

0.0896 0.115

0.0825 0.142

0.0623 0.163

2.267 0.205

0.0395

136

110.1 0.112

0.111 0.115

0.112

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL
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Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 21

Minimum 2.4 Minimum of Log Data 0.8754687

Maximum 7.85 Maximum of Log Data 2.0605135

Mean 4.6906897 Mean of log Data 1.5105572

Median 4.5 SD of log Data 0.2754024

SD 1.2289424

Std. Error of Mean 0.2282089

Coefficient of Variation 0.2619961

Skewness 0.2742787

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9759192 Shapiro Wilk Test Statistic 0.9609607

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

6.2190302

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.0789028    95% H-UCL 5.1638811

   95% Modified-t UCL (Johnson-1978) 5.08084    99% Chebyshev (MVUE) UCL 7.1214133

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.75964

   95% Adjusted-CLT UCL (Chen-1995) 5.0784794  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.970312 Data appear Normal at 5% Significance Level

Theta Star 0.3616482

MLE of Mean 4.6906897

MLE of Standard Deviation 1.3024513

nu star 752.27809

Approximate Chi Square Value (.05) 689.63361 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 5.0660599

Adjusted Chi Square Value 686.06166    95% Jackknife UCL 5.0789028

   95% Standard Bootstrap UCL 5.061651

Anderson-Darling Test Statistic 0.2850655    95% Bootstrap-t UCL 5.0805782

Anderson-Darling 5% Critical Value 0.7450405    95% Hall's Bootstrap UCL 5.0812103

Kolmogorov-Smirnov Test Statistic 0.0927534    95% Percentile Bootstrap UCL 5.0648276

Kolmogorov-Smirnov 5% Critical Value 0.1623989    95% BCA Bootstrap UCL 5.057931

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.6854291
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97.5% Chebyshev(Mean, Sd) UCL 6.1158537

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.9613394

   95% Approximate Gamma UCL 5.1167795

   95% Adjusted Gamma UCL 5.1434197

Potential UCL to Use Use 95% Student's-t UCL 5.0789028
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29 29

13

151 5.017

1390 7.237

435.7 5.973

423 0.454

231.8

43.05

0.532

2.633

0.752 0.941

0.926 0.926

508.9 512.6

598.5

529 669.9

512.4 810.1

4.469

97.48

435.7

206.1

259.2

222.9

0.0407 506.5

220.9 508.9

506.3   95% Standard Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Titanium
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0.864 544.8

0.748 887.4

0.165 510.4

0.163 532.2

623.3

704.5

864

506.6

511.2

508.9

512.4

512.6

or 95% Modified-t UCL

or 95% H-UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
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29 18

15 11

13 37.93%

0.21 -1.561

6.7 1.902

1.19 -0.429

1.681 1.032

0.18 -1.715

0.65 -0.431

22

7

75.86%

0.622 0.889

0.897 0.897

0.816 -0.895

1.398 1.034

1.257 1.139

N/A

-0.92

1.075

0.814

1.399

1.256

1.293

Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Maximum Non-Detect Maximum Non-Detect

General Statistics

Number of Valid Data Number of Detected Data

Tungsten

Number of Distinct Detected Data

Number of Missing Values Percent Non-Detects

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Number treated as Non-DetectNote: Data have multiple DLs - Use of KM Method is recommended

Number treated as Detected

Observations < Largest ND are treated as NDs

For all methods (except KM, DL/2, and ROS Methods),

Single DL Non-Detect Percentage

UCL Statistics

Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Lognormal DistributionAssuming Normal Distribution

DL/2 Substitution Method

Mean

DL/2 Substitution Method

Mean

SD

   95% DL/2 (t) UCL

SD

   95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Log Scale

SD in Log Scale

MLE yields a negative mean

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL
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1.522

1.195

0.839

1.419

30.19

1.259

0.768

0.768 0.837

0.21 1.364

0.261

1.281

1.266

1.273

0.000001 1.989

6.7 1.334

0.752 1.315

0.28 1.974

1.43 2.466

0.176 3.432

4.272

10.21

4.076 2.466

1.885

1.998

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

k star (bias corrected)
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Uranium

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 28

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 311 Maximum of Log Data 5.7397929

Mean 32.61 Mean of log Data 2.3136617

Median 7.5 SD of log Data 1.5703077

SD 60.943057

Std. Error of Mean 11.316842

Coefficient of Variation 1.8688457

Skewness 3.6913492

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5441417 Shapiro Wilk Test Statistic 0.9405735

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 51.861429    95% H-UCL 91.046128

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 83.276055

   95% Adjusted-CLT UCL (Chen-1995) 59.51335  97.5% Chebyshev (MVUE) UCL 105.52883

   95% Modified-t UCL (Johnson-1978) 53.154315    99% Chebyshev (MVUE) UCL 149.24011

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.504066 Data appear Lognormal at 5% Significance Level

Theta Star 64.693903

MLE of Mean 32.61

MLE of Standard Deviation 45.931124

nu star 29.235831

Approximate Chi Square Value (.05) 17.893138 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 51.224548

Adjusted Chi Square Value 17.362504    95% Jackknife UCL 51.861429

   95% Standard Bootstrap UCL 51.1531

Anderson-Darling Test Statistic 1.2495415    95% Bootstrap-t UCL 73.64883

Anderson-Darling 5% Critical Value 0.8074245    95% Hall's Bootstrap UCL 120.5186
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Kolmogorov-Smirnov Test Statistic 0.2104944    95% Percentile Bootstrap UCL 53.682759

Kolmogorov-Smirnov 5% Critical Value 0.1716634    95% BCA Bootstrap UCL 64.058276

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 81.938969

97.5% Chebyshev(Mean, Sd) UCL 103.28365

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 145.21115

   95% Approximate Gamma UCL 53.281901

   95% Adjusted Gamma UCL 54.910307

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 81.938969
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Raw Statistics Log-transformed Statistics

Vanadium

General Statistics

Number of Valid Observations 29 Number of Distinct Observations 28

Minimum 5.5 Minimum of Log Data 1.7047481

Maximum 35.6 Maximum of Log Data 3.5723456

Mean 18.106897 Mean of log Data 2.8392113

Median 19 SD of log Data 0.360759

SD 5.9520663

Std. Error of Mean 1.105271

Coefficient of Variation 0.3287182

Skewness 0.6374626

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9538882 Shapiro Wilk Test Statistic 0.9343638

Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

26.004341

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.987107    95% H-UCL 20.69655

   95% Modified-t UCL (Johnson-1978) 20.008913    99% Chebyshev (MVUE) UCL 30.629031

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 23.649978

   95% Adjusted-CLT UCL (Chen-1995) 20.064705  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.0227424 Data appear Normal at 5% Significance Level

Theta Star 2.256946

MLE of Mean 18.106897

MLE of Standard Deviation 6.3926746

nu star 465.31906

Approximate Chi Square Value (.05) 416.30304 Nonparametric Statistics

Adjusted Level of Significance 0.0407    95% CLT UCL 19.924906

Adjusted Chi Square Value 413.54067    95% Jackknife UCL 19.987107

   95% Standard Bootstrap UCL 19.896529

Anderson-Darling Test Statistic 0.5064065    95% Bootstrap-t UCL 20.128949

Anderson-Darling 5% Critical Value 0.7460786    95% Hall's Bootstrap UCL 20.525894

Kolmogorov-Smirnov Test Statistic 0.1184243    95% Percentile Bootstrap UCL 19.962069

Kolmogorov-Smirnov 5% Critical Value 0.1625885    95% BCA Bootstrap UCL 20.07931

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 22.924661
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97.5% Chebyshev(Mean, Sd) UCL 25.009312

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29.104204

   95% Approximate Gamma UCL 20.238824

   95% Adjusted Gamma UCL 20.374016

Potential UCL to Use Use 95% Student's-t UCL 19.987107
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29 25

20 4

13 13.79%

1.1 0.0953

6.4 1.856

2.8 0.896

1.466 0.531

0.51 -0.673

2.93 1.075

18

11

62.07%

0.891 0.92

0.918 0.918

2.518 0.701

1.546 0.75

3.007 3.637

2.446 0.778

1.759 0.593

3.002 2.568

3.254 1.488

3.038

3.025

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Zirconium

General Statistics
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3.032

3.258

3.462

0.809

173.1

0.904

0.749

0.749 2.593

0.175 1.435

0.273

3.057

3.042

3.051

0.000001 3.115

6.4 3.079

2.52 3.033

1.9 3.781

1.561 4.295

0.541 5.305

4.658

31.38

19.58 3.079

4.039

4.157

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL
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14 10

10 4

28 28.57%

8.67 2.16

70 4.248

29.74 3.184

20.88 0.675

17.5 2.862

20.4 3.016

8

6

57.14%

0.841 0.943

0.842 0.842

23.91 2.912

19.83 0.718

33.3 38.08

14.06 3.006

29.82 0.633

28.17 24.95

33.18 19.07

33.97

33.59

   95% t UCL

   95% Percentile Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

C11-C22 Aromatics

General Statistics

Number of Valid Data Number of Detected Data
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35.23

36.69

1.851

16.06

37.02

0.476

0.734

0.734 25.08

0.269 18.36

5.214

34.32

33.66

34.22

8.67 38.67

70 33.02

24.97 33.71

15.85 47.81

19.05 57.64

2.044 76.96

12.22

57.22

40.84 33.71

35

36.64

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL
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Future A6 – AOI 7 & 11 Industrial Area East 
Surface Soil 

 



Tetrachloroethene

General Statistics

Number of Valid Data 32 Number of Detected Data 3

Number of Distinct Detected Data 3 Number of Non-Detect Data 29

Number of Missing Values 27 Percent Non-Detects 90.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0006 Minimum Detected -7.419

Maximum Detected 0.0037 Maximum Detected -5.599

Mean of Detected 0.00193 Mean of Detected -6.507

SD of Detected 0.00159 SD of Detected 0.91

Minimum Non-Detect 0.000634 Minimum Non-Detect -7.363

Maximum Non-Detect 0.00244 Maximum Non-Detect -6.016

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 1

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.000659 Mean -7.48

SD 0.000601 SD 0.455

   95% DL/2 (t) UCL 0.0008391    95%  H-Stat (DL/2) UCL 0.0007308

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.392

SD in Log Scale 0.393

Mean in Original Scale 0.0006952

SD in Original Scale 0.0005774

   95% t UCL 0.0008682

   95% Percentile Bootstrap UCL 0.0008802

   95% BCA Bootstrap UCL 0.00101

   95% H-UCL 0.0007582

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.0007269

5% K-S Critical Value     N/A    SD 0.0005579

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001211

   95% KM (t) UCL 0.0009323

Assuming Gamma Distribution    95% KM (z) UCL 0.0009262

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00131

Minimum     N/A       95% KM (bootstrap t) UCL 0.0009195

Maximum     N/A       95% KM (BCA) UCL 0.0037

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.0037

Median     N/A    95% KM (Chebyshev) UCL 0.00125

SD     N/A    97.5% KM (Chebyshev) UCL 0.00148

k star     N/A    99% KM (Chebyshev) UCL 0.00193

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.0009323

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.0037

   95% Adjusted Gamma UCL     N/A
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Benzo(a)anthracene

General Statistics

Number of Valid Data 32 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 23

Number of Missing Values 27 Percent Non-Detects 71.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0398 Minimum Detected -3.224

Maximum Detected 1.2 Maximum Detected 0.182

Mean of Detected 0.339 Mean of Detected -1.66

SD of Detected 0.402 SD of Detected 1.134

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.747 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.12 Mean -3.158

SD 0.25 SD 1.258

   95% DL/2 (t) UCL 0.195    95%  H-Stat (DL/2) UCL 0.175

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.157

SD in Log Scale 1.774

Mean in Original Scale 0.1

SD in Original Scale 0.255

   95% t UCL 0.177

   95% Percentile Bootstrap UCL 0.18

   95% BCA Bootstrap UCL 0.214

   95% H-UCL 0.229

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.74 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.459

nu star 13.31

A-D Test Statistic 0.459 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 0.126

5% K-S Critical Value 0.287 SD 0.242

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0455

   95% KM (t) UCL 0.203

Assuming Gamma Distribution    95% KM (z) UCL 0.201

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.189

Minimum 0.000001    95% KM (bootstrap t) UCL 0.347

Maximum 1.2    95% KM (BCA) UCL 0.254

Mean 0.0954    95% KM (Percentile Bootstrap) UCL 0.216

Median 0.000001 95% KM (Chebyshev) UCL 0.324

SD 0.256 97.5% KM (Chebyshev) UCL 0.41

k star 0.112 99% KM (Chebyshev) UCL 0.579

Theta star 0.85

Nu star 7.181 Potential UCLs to Use

AppChi2 2.27    95% KM (t) UCL 0.203

   95% Gamma Approximate UCL 0.302
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Benzo(a)pyrene

General Statistics

Number of Valid Data 32 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 15

Number of Missing Values 27 Percent Non-Detects 46.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0186 Minimum Detected -3.985

Maximum Detected 1.85 Maximum Detected 0.615

Mean of Detected 0.359 Mean of Detected -1.683

SD of Detected 0.472 SD of Detected 1.203

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Non-Detect 0.347 Maximum Non-Detect -1.058

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.697 Shapiro Wilk Test Statistic 0.988

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.206 Mean -2.657

SD 0.378 SD 1.433

   95% DL/2 (t) UCL 0.319    95%  H-Stat (DL/2) UCL 0.423

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.816

SD in Log Scale 1.53

Mean in Original Scale 0.199

SD in Original Scale 0.381

   95% t UCL 0.313

   95% Percentile Bootstrap UCL 0.321

   95% BCA Bootstrap UCL 0.35

   95% H-UCL 0.456

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.77 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.467

nu star 26.18

A-D Test Statistic 0.427 Nonparametric Statistics

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

K-S Test Statistic 0.771 Mean 0.202

5% K-S Critical Value 0.216 SD 0.374

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0682

   95% KM (t) UCL 0.318

Assuming Gamma Distribution    95% KM (z) UCL 0.314

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.307

Minimum 0.000001    95% KM (bootstrap t) UCL 0.427

Maximum 1.85    95% KM (BCA) UCL 0.352

Mean 0.191    95% KM (Percentile Bootstrap) UCL 0.326

Median 0.0338 95% KM (Chebyshev) UCL 0.499

SD 0.385 97.5% KM (Chebyshev) UCL 0.628

k star 0.144 99% KM (Chebyshev) UCL 0.88

Theta star 1.322

Nu star 9.242 Potential UCLs to Use

AppChi2 3.474    95% KM (BCA) UCL 0.352

   95% Gamma Approximate UCL 0.508

   95% Adjusted Gamma UCL 0.537
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Benzo(b)fluoranthene

General Statistics

Number of Valid Data 32 Number of Detected Data 18

Number of Distinct Detected Data 18 Number of Non-Detect Data 14

Number of Missing Values 27 Percent Non-Detects 43.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0177 Minimum Detected -4.034

Maximum Detected 3.04 Maximum Detected 1.112

Mean of Detected 0.428 Mean of Detected -1.854

SD of Detected 0.763 SD of Detected 1.381

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.57 Shapiro Wilk Test Statistic 0.956

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.26 Mean -2.62

SD 0.598 SD 1.464

   95% DL/2 (t) UCL 0.439    95%  H-Stat (DL/2) UCL 0.473

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.804

SD in Log Scale 1.537

Mean in Original Scale 0.249

SD in Original Scale 0.601

   95% t UCL 0.43

   95% Percentile Bootstrap UCL 0.446

   95% BCA Bootstrap UCL 0.503

   95% H-UCL 0.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.548 Data appear Lognormal at 5% Significance Level

Theta Star 0.781

nu star 19.72

A-D Test Statistic 1.144 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 0.255

5% K-S Critical Value 0.213 SD 0.59

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.107

   95% KM (t) UCL 0.437

Assuming Gamma Distribution    95% KM (z) UCL 0.431

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.435

Minimum 0.000001    95% KM (bootstrap t) UCL 0.69

Maximum 3.04    95% KM (BCA) UCL 0.448

Mean 0.241    95% KM (Percentile Bootstrap) UCL 0.45

Median 0.0344 95% KM (Chebyshev) UCL 0.723

SD 0.605 97.5% KM (Chebyshev) UCL 0.925

k star 0.145 99% KM (Chebyshev) UCL 1.323

Theta star 1.655

Nu star 9.305 Potential UCLs to Use

AppChi2 3.512  97.5% KM (Chebyshev) UCL 0.925

   95% Gamma Approximate UCL 0.637

   95% Adjusted Gamma UCL 0.674
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Benzo(k)fluoranthene

General Statistics

Number of Valid Data 32 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 22

Number of Missing Values 27 Percent Non-Detects 68.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0158 Minimum Detected -4.148

Maximum Detected 1.02 Maximum Detected 0.0198

Mean of Detected 0.208 Mean of Detected -2.479

SD of Detected 0.33 SD of Detected 1.355

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.625 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0889 Mean -3.352

SD 0.2 SD 1.111

   95% DL/2 (t) UCL 0.149    95%  H-Stat (DL/2) UCL 0.108

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.525

SD in Log Scale 1.084

Mean in Original Scale 0.0787

SD in Original Scale 0.199

   95% t UCL 0.138

   95% Percentile Bootstrap UCL 0.141

   95% BCA Bootstrap UCL 0.178

   95% H-UCL 0.0867

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.535 Data appear Lognormal at 5% Significance Level

Theta Star 0.389

nu star 10.71

A-D Test Statistic 0.862 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 0.08

5% K-S Critical Value 0.278 SD 0.196

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0365

   95% KM (t) UCL 0.142

Assuming Gamma Distribution    95% KM (z) UCL 0.14

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.14

Minimum 0.000001    95% KM (bootstrap t) UCL 0.447

Maximum 1.02    95% KM (BCA) UCL 0.162

Mean 0.0675    95% KM (Percentile Bootstrap) UCL 0.145

Median 0.000001 95% KM (Chebyshev) UCL 0.239

SD 0.203 97.5% KM (Chebyshev) UCL 0.308

k star 0.135 99% KM (Chebyshev) UCL 0.443

Theta star 0.502

Nu star 8.61 Potential UCLs to Use

AppChi2 3.093    95% KM (BCA) UCL 0.162

   95% Gamma Approximate UCL 0.188

   95% Adjusted Gamma UCL 0.199
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Carbazole

General Statistics

Number of Valid Data 32 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non-Detect Data 26

Number of Missing Values 27 Percent Non-Detects 81.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0186 Minimum Detected -3.985

Maximum Detected 0.3 Maximum Detected -1.204

Mean of Detected 0.137 Mean of Detected -2.663

SD of Detected 0.132 SD of Detected 1.414

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Non-Detect 3.54 Maximum Non-Detect 1.264

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic 0.745

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.269 Mean -1.985

SD 0.409 SD 1.232

   95% DL/2 (t) UCL 0.392    95%  H-Stat (DL/2) UCL 0.536

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.122

SD in Log Scale 0.755

Mean in Original Scale 0.0621

SD in Original Scale 0.0681

   95% t UCL 0.0825

   95% Percentile Bootstrap UCL 0.0827

   95% BCA Bootstrap UCL 0.087

   95% H-UCL 0.0786

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.545 Data appear Normal at 5% Significance Level

Theta Star 0.252

nu star 6.54

A-D Test Statistic 0.812 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

K-S Test Statistic 0.718 Mean 0.09

5% K-S Critical Value 0.342 SD 0.11

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0381

   95% KM (t) UCL 0.155

Assuming Gamma Distribution    95% KM (z) UCL 0.153

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.155

Minimum 0.000001    95% KM (bootstrap t) UCL 0.175

Maximum 0.3    95% KM (BCA) UCL 0.207

Mean 0.0806    95% KM (Percentile Bootstrap) UCL 0.174

Median 0.0709 95% KM (Chebyshev) UCL 0.256

SD 0.0751 97.5% KM (Chebyshev) UCL 0.328

k star 0.77 99% KM (Chebyshev) UCL 0.469

Theta star 0.105

Nu star 49.26 Potential UCLs to Use

AppChi2 34.15    95% KM (t) UCL 0.155

   95% Gamma Approximate UCL 0.116    95% KM (Percentile Bootstrap) UCL 0.174

   95% Adjusted Gamma UCL 0.119
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Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 32 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 23

Number of Missing Values 27 Percent Non-Detects 71.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0502 Minimum Detected -2.992

Maximum Detected 0.964 Maximum Detected -0.0367

Mean of Detected 0.267 Mean of Detected -1.794

SD of Detected 0.295 SD of Detected 1.016

Minimum Non-Detect 0.0343 Minimum Non-Detect -3.373

Maximum Non-Detect 0.354 Maximum Non-Detect -1.038

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.759 Shapiro Wilk Test Statistic 0.934

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0996 Mean -3.196

SD 0.188 SD 1.185

   95% DL/2 (t) UCL 0.156    95%  H-Stat (DL/2) UCL 0.146

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.027

SD in Log Scale 1.569

Mean in Original Scale 0.081

SD in Original Scale 0.191

   95% t UCL 0.138

   95% Percentile Bootstrap UCL 0.14

   95% BCA Bootstrap UCL 0.172

   95% H-UCL 0.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.873 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.305

nu star 15.71

A-D Test Statistic 0.412 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

K-S Test Statistic 0.74 Mean 0.113

5% K-S Critical Value 0.286 SD 0.177

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0333

   95% KM (t) UCL 0.169

Assuming Gamma Distribution    95% KM (z) UCL 0.167

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.161

Minimum 0.000001    95% KM (bootstrap t) UCL 0.249

Maximum 0.964    95% KM (BCA) UCL 0.189

Mean 0.075    95% KM (Percentile Bootstrap) UCL 0.181

Median 0.000001 95% KM (Chebyshev) UCL 0.258

SD 0.193 97.5% KM (Chebyshev) UCL 0.321

k star 0.114 99% KM (Chebyshev) UCL 0.444

Theta star 0.656

Nu star 7.315 Potential UCLs to Use

AppChi2 2.345    95% KM (t) UCL 0.169

   95% Gamma Approximate UCL 0.234

   95% Adjusted Gamma UCL 0.25
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Aroclor-1254

General Statistics

Number of Valid Data 22 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 2

Number of Missing Values 36 Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0012 Minimum Detected -6.725

Maximum Detected 9.07 Maximum Detected 2.205

Mean of Detected 0.812 Mean of Detected -2.395

SD of Detected 2.06 SD of Detected 2.305

Minimum Non-Detect 0.0354 Minimum Non-Detect -3.341

Maximum Non-Detect 0.0357 Maximum Non-Detect -3.333

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 40.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.439 Shapiro Wilk Test Statistic 0.982

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.74 Mean -2.544

SD 1.974 SD 2.245

   95% DL/2 (t) UCL 1.464    95%  H-Stat (DL/2) UCL 9.349

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.605

SD in Log Scale 2.295

Mean in Original Scale 0.739

SD in Original Scale 1.974

   95% t UCL 1.463

   95% Percentile Bootstrap UCL 1.505

   95% BCA Bootstrap UCL 1.863

   95% H-UCL 10.86

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.3 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2.71

nu star 11.98

A-D Test Statistic 1.015 Nonparametric Statistics

5% A-D Critical Value 0.842 Kaplan-Meier (KM) Method

K-S Test Statistic 0.842 Mean 0.739

5% K-S Critical Value 0.21 SD 1.928

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.422

   95% KM (t) UCL 1.465

Assuming Gamma Distribution    95% KM (z) UCL 1.433

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.463

Minimum 0.000001    95% KM (bootstrap t) UCL 4.173

Maximum 9.07    95% KM (BCA) UCL 1.557

Mean 0.738    95% KM (Percentile Bootstrap) UCL 1.48

Median 0.0443 95% KM (Chebyshev) UCL 2.578

SD 1.974 97.5% KM (Chebyshev) UCL 3.373

k star 0.229 99% KM (Chebyshev) UCL 4.936

Theta star 3.223

Nu star 10.07 Potential UCLs to Use

AppChi2 3.989    95% KM (Chebyshev) UCL 2.578

   95% Gamma Approximate UCL 1.864

   95% Adjusted Gamma UCL 2.006
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Aroclor-1260

General Statistics

Number of Valid Data 22 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 3

Number of Missing Values 36 Percent Non-Detects 13.64%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0105 Minimum Detected -4.556

Maximum Detected 1.78 Maximum Detected 0.577

Mean of Detected 0.169 Mean of Detected -2.761

SD of Detected 0.397 SD of Detected 1.224

Minimum Non-Detect 0.00343 Minimum Non-Detect -5.675

Maximum Non-Detect 0.701 Maximum Non-Detect -0.355

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.391 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.164 Mean -2.872

SD 0.373 SD 1.43

   95% DL/2 (t) UCL 0.3    95%  H-Stat (DL/2) UCL 0.431

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.943

SD in Log Scale 1.295

Mean in Original Scale 0.15

SD in Original Scale 0.371

   95% t UCL 0.286

   95% Percentile Bootstrap UCL 0.298

   95% BCA Bootstrap UCL 0.407

   95% H-UCL 0.286

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.561 Data appear Lognormal at 5% Significance Level

Theta Star 0.301

nu star 21.31

A-D Test Statistic 1.591 Nonparametric Statistics

5% A-D Critical Value 0.791 Kaplan-Meier (KM) Method

K-S Test Statistic 0.791 Mean 0.151

5% K-S Critical Value 0.208 SD 0.363

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0795

   95% KM (t) UCL 0.288

Assuming Gamma Distribution    95% KM (z) UCL 0.282

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.287

Minimum 0.000001    95% KM (bootstrap t) UCL 0.797

Maximum 1.78    95% KM (BCA) UCL 0.311

Mean 0.149    95% KM (Percentile Bootstrap) UCL 0.306

Median 0.0452 95% KM (Chebyshev) UCL 0.498

SD 0.372 97.5% KM (Chebyshev) UCL 0.648

k star 0.341 99% KM (Chebyshev) UCL 0.943

Theta star 0.437

Nu star 15.02 Potential UCLs to Use

AppChi2 7.277  97.5% KM (Chebyshev) UCL 0.648

   95% Gamma Approximate UCL 0.308

   95% Adjusted Gamma UCL 0.326
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Aluminum

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 35

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 3440 Minimum of Log Data 8.143

Maximum 14500 Maximum of Log Data 9.582

Mean 9269 Mean of log Data 9.106

Median 9000 SD of log Data 0.254

SD 2096

Std. Error of Mean 349.3

Coefficient of Variation 0.226

Skewness -0.0309

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.973 Shapiro Wilk Test Statistic 0.903

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9859    95% H-UCL 10036

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11035

   95% Adjusted-CLT UCL (Chen-1995) 9841  97.5% Chebyshev (MVUE) UCL 11787

   95% Modified-t UCL (Johnson-1978) 9858    99% Chebyshev (MVUE) UCL 13264

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.31 Data appear Normal at 5% Significance Level

Theta Star 568.2

MLE of Mean 9269

MLE of Standard Deviation 2295

nu star 1174

Approximate Chi Square Value (.05) 1096 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 9843

Adjusted Chi Square Value 1092    95% Jackknife UCL 9859

   95% Standard Bootstrap UCL 9836

Anderson-Darling Test Statistic 0.677    95% Bootstrap-t UCL 9889

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 9881

Kolmogorov-Smirnov Test Statistic 0.141    95% Percentile Bootstrap UCL 9859

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 9833

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10791

97.5% Chebyshev(Mean, Sd) UCL 11450

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12744

   95% Approximate Gamma UCL 9933

   95% Adjusted Gamma UCL 9964

Potential UCL to Use Use 95% Student's-t UCL 9859
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Arsenic

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 28

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

Maximum 18 Maximum of Log Data 2.89

Mean 6.264 Mean of log Data 1.742

Median 5.55 SD of log Data 0.427

SD 3.056

Std. Error of Mean 0.509

Coefficient of Variation 0.488

Skewness 2.098

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.812 Shapiro Wilk Test Statistic 0.958

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.125    95% H-UCL 7.151

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.237

   95% Adjusted-CLT UCL (Chen-1995) 7.292  97.5% Chebyshev (MVUE) UCL 9.102

   95% Modified-t UCL (Johnson-1978) 7.154    99% Chebyshev (MVUE) UCL 10.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.116 Data appear Lognormal at 5% Significance Level

Theta Star 1.224

MLE of Mean 6.264

MLE of Standard Deviation 2.769

nu star 368.4

Approximate Chi Square Value (.05) 324.9 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 7.102

Adjusted Chi Square Value 323.1    95% Jackknife UCL 7.125

   95% Standard Bootstrap UCL 7.088

Anderson-Darling Test Statistic 1.014    95% Bootstrap-t UCL 7.495

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 7.703

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 7.111

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 7.319

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.484

97.5% Chebyshev(Mean, Sd) UCL 9.445

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.33

   95% Approximate Gamma UCL 7.102

   95% Adjusted Gamma UCL 7.143

Potential UCL to Use Use 95% Student's-t UCL 7.125

or 95% Modified-t UCL 7.154

or 95% H-UCL 7.151
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Beryllium

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 30

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 0.16 Minimum of Log Data -1.833

Maximum 0.94 Maximum of Log Data -0.0619

Mean 0.433 Mean of log Data -0.919

Median 0.375 SD of log Data 0.4

SD 0.19

Std. Error of Mean 0.0317

Coefficient of Variation 0.44

Skewness 1.362

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Test Statistic 0.965

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.486    95% H-UCL 0.49

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.56

   95% Adjusted-CLT UCL (Chen-1995) 0.493  97.5% Chebyshev (MVUE) UCL 0.616

   95% Modified-t UCL (Johnson-1978) 0.488    99% Chebyshev (MVUE) UCL 0.726

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.794 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0747

MLE of Mean 0.433

MLE of Standard Deviation 0.18

nu star 417.2

Approximate Chi Square Value (.05) 370.9 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 0.485

Adjusted Chi Square Value 368.9    95% Jackknife UCL 0.486

   95% Standard Bootstrap UCL 0.485

Anderson-Darling Test Statistic 0.837    95% Bootstrap-t UCL 0.498

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 0.494

Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 0.486

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 0.495

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.571

97.5% Chebyshev(Mean, Sd) UCL 0.631

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.749

   95% Approximate Gamma UCL 0.487

   95% Adjusted Gamma UCL 0.489

Potential UCL to Use Use 95% Approximate Gamma UCL 0.487
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Chromium

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 31

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 9.4 Minimum of Log Data 2.241

Maximum 84.5 Maximum of Log Data 4.437

Mean 19.47 Mean of log Data 2.885

Median 17.7 SD of log Data 0.357

SD 11.92

Std. Error of Mean 1.987

Coefficient of Variation 0.612

Skewness 4.873

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.487 Shapiro Wilk Test Statistic 0.825

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.83    95% H-UCL 21.29

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.11

   95% Adjusted-CLT UCL (Chen-1995) 24.46  97.5% Chebyshev (MVUE) UCL 26.3

   95% Modified-t UCL (Johnson-1978) 23.1    99% Chebyshev (MVUE) UCL 30.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.607 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.473

MLE of Mean 19.47

MLE of Standard Deviation 8.224

nu star 403.7

Approximate Chi Square Value (.05) 358.1 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 22.74

Adjusted Chi Square Value 356.2    95% Jackknife UCL 22.83

   95% Standard Bootstrap UCL 22.63

Anderson-Darling Test Statistic 2.327    95% Bootstrap-t UCL 27.52

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 36.24

Kolmogorov-Smirnov Test Statistic 0.183    95% Percentile Bootstrap UCL 23.35

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 25.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.13

97.5% Chebyshev(Mean, Sd) UCL 31.88

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 39.24

   95% Approximate Gamma UCL 21.95

   95% Adjusted Gamma UCL 22.07

Potential UCL to Use Use 95% Student's-t UCL 22.83

or 95% Modified-t UCL 23.1
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Cobalt

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 24

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 1.6 Minimum of Log Data 0.47

Maximum 13.2 Maximum of Log Data 2.58

Mean 4.278 Mean of log Data 1.378

Median 3.85 SD of log Data 0.375

SD 2.008

Std. Error of Mean 0.335

Coefficient of Variation 0.47

Skewness 2.857

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.74 Shapiro Wilk Test Statistic 0.945

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.843    95% H-UCL 4.775

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.431

   95% Adjusted-CLT UCL (Chen-1995) 4.999  97.5% Chebyshev (MVUE) UCL 5.944

   95% Modified-t UCL (Johnson-1978) 4.87    99% Chebyshev (MVUE) UCL 6.953

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.216 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.688

MLE of Mean 4.278

MLE of Standard Deviation 1.716

nu star 447.5

Approximate Chi Square Value (.05) 399.5 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 4.828

Adjusted Chi Square Value 397.4    95% Jackknife UCL 4.843

   95% Standard Bootstrap UCL 4.822

Anderson-Darling Test Statistic 1.083    95% Bootstrap-t UCL 5.245

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 7.538

Kolmogorov-Smirnov Test Statistic 0.142    95% Percentile Bootstrap UCL 4.853

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 5.042

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.737

97.5% Chebyshev(Mean, Sd) UCL 6.368

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.608

   95% Approximate Gamma UCL 4.792

   95% Adjusted Gamma UCL 4.817

Potential UCL to Use Use 95% Approximate Gamma UCL 4.792
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Copper

General Statistics

Number of Valid Data 35 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non-Detect Data 12

Number of Missing Values 24 Percent Non-Detects 34.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.8 Minimum Detected 1.917

Maximum Detected 114 Maximum Detected 4.736

Mean of Detected 31.56 Mean of Detected 3.043

SD of Detected 31.62 SD of Detected 0.895

Minimum Non-Detect 7.8 Minimum Non-Detect 2.054

Maximum Non-Detect 61.9 Maximum Non-Detect 4.126

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.57%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.753 Shapiro Wilk Test Statistic 0.889

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.05 Mean 2.714

SD 27.85 SD 0.917

   95% DL/2 (t) UCL 32.01    95%  H-Stat (DL/2) UCL 33.32

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.714

SD in Log Scale 0.884

Mean in Original Scale 23.67

SD in Original Scale 27.79

   95% t UCL 31.62

   95% Percentile Bootstrap UCL 31.96

   95% BCA Bootstrap UCL 33.03

   95% H-UCL 31.72

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.215 Data do not follow a Discernable Distribution (0.05)

Theta Star 25.97

nu star 55.9

A-D Test Statistic 1.343 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 23.97

5% K-S Critical Value 0.185 SD 27.29

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.734

   95% KM (t) UCL 31.98

Assuming Gamma Distribution    95% KM (z) UCL 31.76

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 31.85

Minimum 0.000001    95% KM (bootstrap t) UCL 35.65

Maximum 114    95% KM (BCA) UCL 33.13

Mean 22.85    95% KM (Percentile Bootstrap) UCL 31.91

Median 10.8 95% KM (Chebyshev) UCL 44.61

SD 28.38 97.5% KM (Chebyshev) UCL 53.54

k star 0.303 99% KM (Chebyshev) UCL 71.07

Theta star 75.47

Nu star 21.19 Potential UCLs to Use

AppChi2 11.73    95% KM (BCA) UCL 33.13

   95% Gamma Approximate UCL 41.26

   95% Adjusted Gamma UCL 42.47
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Iron

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 31

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 6000 Minimum of Log Data 8.7

Maximum 22000 Maximum of Log Data 9.999

Mean 12365 Mean of log Data 9.387

Median 11400 SD of log Data 0.27

SD 3466

Std. Error of Mean 577.7

Coefficient of Variation 0.28

Skewness 1.042

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.927 Shapiro Wilk Test Statistic 0.979

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13341    95% H-UCL 13411

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14816

   95% Adjusted-CLT UCL (Chen-1995) 13423  97.5% Chebyshev (MVUE) UCL 15879

   95% Modified-t UCL (Johnson-1978) 13358    99% Chebyshev (MVUE) UCL 17966

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.97 Data appear Gamma Distributed at 5% Significance Level

Theta Star 953.3

MLE of Mean 12365

MLE of Standard Deviation 3433

nu star 933.9

Approximate Chi Square Value (.05) 864 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 13316

Adjusted Chi Square Value 861    95% Jackknife UCL 13341

   95% Standard Bootstrap UCL 13292

Anderson-Darling Test Statistic 0.447    95% Bootstrap-t UCL 13519

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 13542

Kolmogorov-Smirnov Test Statistic 0.109    95% Percentile Bootstrap UCL 13288

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 13448

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14883

97.5% Chebyshev(Mean, Sd) UCL 15973

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18113

   95% Approximate Gamma UCL 13366

   95% Adjusted Gamma UCL 13413

Potential UCL to Use Use 95% Approximate Gamma UCL 13366
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Lead

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 35

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 2.5 Minimum of Log Data 0.916

Maximum 84.3 Maximum of Log Data 4.434

Mean 13.51 Mean of log Data 2.26

Median 8.45 SD of log Data 0.751

SD 15.52

Std. Error of Mean 2.586

Coefficient of Variation 1.149

Skewness 3.252

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.933

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.87    95% H-UCL 16.64

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.13

   95% Adjusted-CLT UCL (Chen-1995) 19.26  97.5% Chebyshev (MVUE) UCL 23.39

   95% Modified-t UCL (Johnson-1978) 18.11    99% Chebyshev (MVUE) UCL 29.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.49 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.063

MLE of Mean 13.51

MLE of Standard Deviation 11.06

nu star 107.3

Approximate Chi Square Value (.05) 84.39 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 17.76

Adjusted Chi Square Value 83.47    95% Jackknife UCL 17.87

   95% Standard Bootstrap UCL 17.7

Anderson-Darling Test Statistic 2.028    95% Bootstrap-t UCL 21.25

Anderson-Darling 5% Critical Value 0.765    95% Hall's Bootstrap UCL 26.07

Kolmogorov-Smirnov Test Statistic 0.221    95% Percentile Bootstrap UCL 18.31

Kolmogorov-Smirnov 5% Critical Value 0.149    95% BCA Bootstrap UCL 19.99

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.78

97.5% Chebyshev(Mean, Sd) UCL 29.65

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 39.24

Use 95% Chebyshev (Mean, Sd) UCL 24.78

   95% Approximate Gamma UCL 17.17

   95% Adjusted Gamma UCL 17.36

Potential UCL to Use
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Manganese

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 31

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 48.2 Minimum of Log Data 3.875

Maximum 429 Maximum of Log Data 6.061

Mean 146.4 Mean of log Data 4.892

Median 129 SD of log Data 0.428

SD 72.74

Std. Error of Mean 12.12

Coefficient of Variation 0.497

Skewness 2.065

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 166.9    95% H-UCL 167

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 192.4

   95% Adjusted-CLT UCL (Chen-1995) 170.8  97.5% Chebyshev (MVUE) UCL 212.6

   95% Modified-t UCL (Johnson-1978) 167.6    99% Chebyshev (MVUE) UCL 252.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.003 Data appear Lognormal at 5% Significance Level

Theta Star 29.27

MLE of Mean 146.4

MLE of Standard Deviation 65.47

nu star 360.2

Approximate Chi Square Value (.05) 317.2 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 166.4

Adjusted Chi Square Value 315.4    95% Jackknife UCL 166.9

   95% Standard Bootstrap UCL 166

Anderson-Darling Test Statistic 0.796    95% Bootstrap-t UCL 173.7

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 177.6

Kolmogorov-Smirnov Test Statistic 0.152    95% Percentile Bootstrap UCL 167.2

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 168.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 199.3

97.5% Chebyshev(Mean, Sd) UCL 222.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 267.1

   95% Approximate Gamma UCL 166.3

   95% Adjusted Gamma UCL 167.3

Potential UCL to Use Use 95% Student's-t UCL 166.9

or 95% Modified-t UCL 167.6

or 95% H-UCL 167
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Mercury

General Statistics

Number of Valid Data 37 Number of Detected Data 28

Number of Distinct Detected Data 21 Number of Non-Detect Data 9

Number of Missing Values 22 Percent Non-Detects 24.32%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.004 Minimum Detected -5.521

Maximum Detected 0.067 Maximum Detected -2.703

Mean of Detected 0.0176 Mean of Detected -4.327

SD of Detected 0.0149 SD of Detected 0.768

Minimum Non-Detect 0.00192 Minimum Non-Detect -6.255

Maximum Non-Detect 0.15 Maximum Non-Detect -1.897

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0162 Mean -4.587

SD 0.0173 SD 1.003

   95% DL/2 (t) UCL 0.021    95%  H-Stat (DL/2) UCL 0.0251

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.595

SD in Log Scale 0.856

Mean in Original Scale 0.0145

SD in Original Scale 0.0141

   95% t UCL 0.0184

   95% Percentile Bootstrap UCL 0.0185

   95% BCA Bootstrap UCL 0.0197

   95% H-UCL 0.02

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.709 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0103

nu star 95.68

A-D Test Statistic 0.462 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 0.0148

5% K-S Critical Value 0.168 SD 0.0139

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00237

   95% KM (t) UCL 0.0188

Assuming Gamma Distribution    95% KM (z) UCL 0.0187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0188

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0204

Maximum 0.067    95% KM (BCA) UCL 0.019

Mean 0.0141    95% KM (Percentile Bootstrap) UCL 0.0191

Median 0.011 95% KM (Chebyshev) UCL 0.0252

SD 0.0145 97.5% KM (Chebyshev) UCL 0.0297

k star 0.428 99% KM (Chebyshev) UCL 0.0384

Theta star 0.0329

Nu star 31.71 Potential UCLs to Use

AppChi2 19.84    95% KM (BCA) UCL 0.019

   95% Gamma Approximate UCL 0.0226

   95% Adjusted Gamma UCL 0.023
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Thallium

General Statistics

Number of Valid Data 36 Number of Detected Data 19

Number of Distinct Detected Data 12 Number of Non-Detect Data 17

Number of Missing Values 23 Percent Non-Detects 47.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.08 Minimum Detected -2.526

Maximum Detected 0.43 Maximum Detected -0.844

Mean of Detected 0.144 Mean of Detected -2.02

SD of Detected 0.0757 SD of Detected 0.369

Minimum Non-Detect 0.097 Minimum Non-Detect -2.333

Maximum Non-Detect 0.23 Maximum Non-Detect -1.47

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.22%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.621 Shapiro Wilk Test Statistic 0.858

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.109 Mean -2.333

SD 0.067 SD 0.461

   95% DL/2 (t) UCL 0.128    95%  H-Stat (DL/2) UCL 0.125

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.177

SD in Log Scale 0.332

Mean in Original Scale 0.121

SD in Original Scale 0.0603

   95% t UCL 0.138

   95% Percentile Bootstrap UCL 0.14

   95% BCA Bootstrap UCL 0.147

   95% H-UCL 0.132

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.453 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0263

nu star 207.2

A-D Test Statistic 1.159 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 0.123

5% K-S Critical Value 0.199 SD 0.0593

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0105

   95% KM (t) UCL 0.141

Assuming Gamma Distribution    95% KM (z) UCL 0.14

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.141

Minimum 0.0468    95% KM (bootstrap t) UCL 0.153

Maximum 0.43    95% KM (BCA) UCL 0.145

Mean 0.124    95% KM (Percentile Bootstrap) UCL 0.143

Median 0.116 95% KM (Chebyshev) UCL 0.169

SD 0.0615 97.5% KM (Chebyshev) UCL 0.188

k star 6.051 99% KM (Chebyshev) UCL 0.227

Theta star 0.0205

Nu star 435.6 Potential UCLs to Use

AppChi2 388.3    95% KM (t) UCL 0.141

   95% Gamma Approximate UCL 0.139    95% KM (% Bootstrap) UCL 0.143

   95% Adjusted Gamma UCL 0.14
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Thorium

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 25

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 3.4 Minimum of Log Data 1.224

Maximum 9.3 Maximum of Log Data 2.23

Mean 5.2 Mean of log Data 1.625

Median 5.05 SD of log Data 0.218

SD 1.184

Std. Error of Mean 0.197

Coefficient of Variation 0.228

Skewness 1.105

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.976

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.533    95% H-UCL 5.545

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.026

   95% Adjusted-CLT UCL (Chen-1995) 5.563  97.5% Chebyshev (MVUE) UCL 6.385

   95% Modified-t UCL (Johnson-1978) 5.54    99% Chebyshev (MVUE) UCL 7.089

Gamma Distribution Test Data Distribution

k star (bias corrected) 19.67 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.264

MLE of Mean 5.2

MLE of Standard Deviation 1.173

nu star 1416

Approximate Chi Square Value (.05) 1330 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 5.525

Adjusted Chi Square Value 1326    95% Jackknife UCL 5.533

   95% Standard Bootstrap UCL 5.53

Anderson-Darling Test Statistic 0.229    95% Bootstrap-t UCL 5.572

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 5.619

Kolmogorov-Smirnov Test Statistic 0.0698    95% Percentile Bootstrap UCL 5.519

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 5.567

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.06

97.5% Chebyshev(Mean, Sd) UCL 6.433

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.164

   95% Approximate Gamma UCL 5.538

   95% Adjusted Gamma UCL 5.554

Potential UCL to Use Use 95% Approximate Gamma UCL 5.538
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Titanium

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 36

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 195 Minimum of Log Data 5.273

Maximum 1130 Maximum of Log Data 7.03

Mean 521.1 Mean of log Data 6.209

Median 492 SD of log Data 0.311

SD 168.7

Std. Error of Mean 28.12

Coefficient of Variation 0.324

Skewness 1.416

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.97

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 568.6    95% H-UCL 573.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 641.1

   95% Adjusted-CLT UCL (Chen-1995) 574.4  97.5% Chebyshev (MVUE) UCL 693

   95% Modified-t UCL (Johnson-1978) 569.7    99% Chebyshev (MVUE) UCL 795.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.923 Data appear Gamma Distributed at 5% Significance Level

Theta Star 52.51

MLE of Mean 521.1

MLE of Standard Deviation 165.4

nu star 714.4

Approximate Chi Square Value (.05) 653.4 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 567.3

Adjusted Chi Square Value 650.8    95% Jackknife UCL 568.6

   95% Standard Bootstrap UCL 566

Anderson-Darling Test Statistic 0.501    95% Bootstrap-t UCL 578

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 588.5

Kolmogorov-Smirnov Test Statistic 0.105    95% Percentile Bootstrap UCL 569.5

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 571.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 643.6

97.5% Chebyshev(Mean, Sd) UCL 696.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 800.8

   95% Approximate Gamma UCL 569.7

   95% Adjusted Gamma UCL 572

Potential UCL to Use Use 95% Approximate Gamma UCL 569.7
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Tungsten

General Statistics

Number of Valid Data 37 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 26

Number of Missing Values 22 Percent Non-Detects 70.27%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 4 Maximum Detected 1.386

Mean of Detected 0.882 Mean of Detected -0.692

SD of Detected 1.144 SD of Detected 1.069

Minimum Non-Detect 0.064 Minimum Non-Detect -2.749

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.59%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.674 Shapiro Wilk Test Statistic 0.93

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.384 Mean -1.693

SD 0.701 SD 1.123

   95% DL/2 (t) UCL 0.579    95%  H-Stat (DL/2) UCL 0.555

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.51

SD in Log Scale 1.368

Mean in Original Scale 0.291

SD in Original Scale 0.718

   95% t UCL 0.49

   95% Percentile Bootstrap UCL 0.499

   95% BCA Bootstrap UCL 0.586

   95% H-UCL 0.396

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.8 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.102

nu star 17.6

A-D Test Statistic 0.599 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 0.373

5% K-S Critical Value 0.262 SD 0.684

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.118

   95% KM (t) UCL 0.573

Assuming Gamma Distribution    95% KM (z) UCL 0.568

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.561

Minimum 0.000001    95% KM (bootstrap t) UCL 0.875

Maximum 4    95% KM (BCA) UCL 0.63

Mean 0.262    95% KM (Percentile Bootstrap) UCL 0.601

Median 0.000001 95% KM (Chebyshev) UCL 0.889

SD 0.729 97.5% KM (Chebyshev) UCL 1.113

k star 0.106 99% KM (Chebyshev) UCL 1.551

Theta star 2.483

Nu star 7.812 Potential UCLs to Use

AppChi2 2.627    95% KM (t) UCL 0.573

   95% Gamma Approximate UCL 0.78

   95% Adjusted Gamma UCL 0.82
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Uranium

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 34

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.336

Maximum 5070 Maximum of Log Data 8.531

Mean 181.9 Mean of log Data 2.716

Median 13.15 SD of log Data 1.867

SD 841

Std. Error of Mean 140.2

Coefficient of Variation 4.625

Skewness 5.933

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.218 Shapiro Wilk Test Statistic 0.922

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 418.7    95% H-UCL 262.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 219.1

   95% Adjusted-CLT UCL (Chen-1995) 560.5  97.5% Chebyshev (MVUE) UCL 280.7

   95% Modified-t UCL (Johnson-1978) 441.8    99% Chebyshev (MVUE) UCL 401.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.275 Data do not follow a Discernable Distribution (0.05)

Theta Star 660.1

MLE of Mean 181.9

MLE of Standard Deviation 346.5

nu star 19.83

Approximate Chi Square Value (.05) 10.73 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 412.4

Adjusted Chi Square Value 10.42    95% Jackknife UCL 418.7

   95% Standard Bootstrap UCL 405.9

Anderson-Darling Test Statistic 4.324    95% Bootstrap-t UCL 3029

Anderson-Darling 5% Critical Value 0.865    95% Hall's Bootstrap UCL 1539

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 456.9

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 730

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 792.8

97.5% Chebyshev(Mean, Sd) UCL 1057

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1577

   95% Approximate Gamma UCL 336.2

   95% Adjusted Gamma UCL 346

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 792.8
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Vanadium

General Statistics

Number of Valid Observations 36 Number of Distinct Observations 34

Number of Missing Values 23

Raw Statistics Log-transformed Statistics

Minimum 7.2 Minimum of Log Data 1.974

Maximum 41.1 Maximum of Log Data 3.716

Mean 20.38 Mean of log Data 2.963

Median 18.85 SD of log Data 0.325

SD 6.85

Std. Error of Mean 1.142

Coefficient of Variation 0.336

Skewness 1.273

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.95

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.3    95% H-UCL 22.53

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 25.29

   95% Adjusted-CLT UCL (Chen-1995) 22.51  97.5% Chebyshev (MVUE) UCL 27.41

   95% Modified-t UCL (Johnson-1978) 22.34    99% Chebyshev (MVUE) UCL 31.58

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.155 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2.226

MLE of Mean 20.38

MLE of Standard Deviation 6.734

nu star 659.2

Approximate Chi Square Value (.05) 600.6 Nonparametric Statistics

Adjusted Level of Significance 0.0428    95% CLT UCL 22.25

Adjusted Chi Square Value 598.1    95% Jackknife UCL 22.3

   95% Standard Bootstrap UCL 22.22

Anderson-Darling Test Statistic 0.922    95% Bootstrap-t UCL 22.64

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 22.63

Kolmogorov-Smirnov Test Statistic 0.133    95% Percentile Bootstrap UCL 22.4

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 22.33

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.35

97.5% Chebyshev(Mean, Sd) UCL 27.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.73

   95% Approximate Gamma UCL 22.36

   95% Adjusted Gamma UCL 22.46

Potential UCL to Use Use 95% Approximate Gamma UCL 22.36
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Zirconium

General Statistics

Number of Valid Data 36 Number of Detected Data 27

Number of Distinct Detected Data 18 Number of Non-Detect Data 9

Number of Missing Values 23 Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Maximum Detected 12.7 Maximum Detected 2.542

Mean of Detected 2.937 Mean of Detected 0.968

SD of Detected 2.064 SD of Detected 0.403

Minimum Non-Detect 1.2 Minimum Non-Detect 0.182

Maximum Non-Detect 4.4 Maximum Non-Detect 1.482

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.22%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.483 Shapiro Wilk Test Statistic 0.787

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.511 Mean 0.763

SD 1.943 SD 0.531

   95% DL/2 (t) UCL 3.058    95%  H-Stat (DL/2) UCL 2.939

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.854

SD in Log Scale 0.421

Mean in Original Scale 2.633

SD in Original Scale 1.869

   95% t UCL 3.16

   95% Percentile Bootstrap UCL 3.2

   95% BCA Bootstrap UCL 3.557

   95% H-UCL 2.931

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.244 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.692

nu star 229.2

A-D Test Statistic 2.101 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 2.69

5% K-S Critical Value 0.169 SD 1.815

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.309

   95% KM (t) UCL 3.213

Assuming Gamma Distribution    95% KM (z) UCL 3.199

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.203

Minimum 0.000001    95% KM (bootstrap t) UCL 3.941

Maximum 12.7    95% KM (BCA) UCL 3.286

Mean 2.562    95% KM (Percentile Bootstrap) UCL 3.251

Median 2.343 95% KM (Chebyshev) UCL 4.039

SD 1.965 97.5% KM (Chebyshev) UCL 4.623

k star 0.647 99% KM (Chebyshev) UCL 5.769

Theta star 3.96

Nu star 46.59 Potential UCLs to Use

AppChi2 31.93    95% KM (BCA) UCL 3.286

   95% Gamma Approximate UCL 3.739

   95% Adjusted Gamma UCL 3.805
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C11-C22 Aromatics

General Statistics

Number of Valid Data 45 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 28

Number of Missing Values 13 Percent Non-Detects 62.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.06 Minimum Detected 1.401

Maximum Detected 67.2 Maximum Detected 4.208

Mean of Detected 16.84 Mean of Detected 2.377

SD of Detected 19.03 SD of Detected 0.904

Minimum Non-Detect 17.7 Minimum Non-Detect 2.874

Maximum Non-Detect 61.3 Maximum Non-Detect 4.116

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 44

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.78%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.691 Shapiro Wilk Test Statistic 0.869

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.75 Mean 2.324

SD 12.34 SD 0.578

   95% DL/2 (t) UCL 15.85    95%  H-Stat (DL/2) UCL 14.31

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.167

SD in Log Scale 0.629

Mean in Original Scale 11.41

SD in Original Scale 12.43

   95% t UCL 14.53

   95% Percentile Bootstrap UCL 14.74

   95% BCA Bootstrap UCL 15.49

   95% H-UCL 12.87

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.075 Data do not follow a Discernable Distribution (0.05)

Theta Star 15.66

nu star 36.57

A-D Test Statistic 1.325 Nonparametric Statistics

5% A-D Critical Value 0.761 Kaplan-Meier (KM) Method

K-S Test Statistic 0.761 Mean 11.24

5% K-S Critical Value 0.214 SD 12.57

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.093

   95% KM (t) UCL 14.75

Assuming Gamma Distribution    95% KM (z) UCL 14.68

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.73

Minimum 0.000001    95% KM (bootstrap t) UCL 16.32

Maximum 67.2    95% KM (BCA) UCL 14.66

Mean 13.7    95% KM (Percentile Bootstrap) UCL 14.66

Median 11.68 95% KM (Chebyshev) UCL 20.36

SD 12.99 97.5% KM (Chebyshev) UCL 24.3

k star 0.829 99% KM (Chebyshev) UCL 32.06

Theta star 16.52

Nu star 74.65 Potential UCLs to Use

AppChi2 55.75    95% KM (t) UCL 14.75

   95% Gamma Approximate UCL 18.35    95% KM (% Bootstrap) UCL 14.66

   95% Adjusted Gamma UCL 18.53
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Future A7 – AOI 5 Industrial Area West 
Surface Soil 

 



12 4

4 8

0.113 -2.180367

0.515 -0.663588

0.3185 -1.276158

0.1642975 0.6419509

0.0347 -3.361016

0.138 -1.980502

9

3

75.00%

0.9584864 0.8910932

0.748 0.748

0.1226833 -2.977726

0.1687621 1.3534164

0.2101742 0.5515865

0.0293273 -2.6536

0.3119055 1.0723206

0.1910276 0.12978

0.3231556 0.1636829

0.2146377

0.2098516

0.2285352

0.3350892

1.1531953

0.2761891

9.2255627

0.3617267

0.6589086

0.6589086 0.1815

0.3961816 0.1270154

0.0423385

0.257535

0.2511406

0.3092945

0.000001 0.2358324

0.515 0.37625

0.1061673 0.3608333

0.000001 0.3660491

0.1787563 0.4459037

0.1370692 0.6027625

0.7745528

3.2896608

0.4631635 0.257535

0.7540631 0.3608333

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics
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12 5

5 7

0.0719 -2.632479

0.675 -0.393043

0.30398 -1.452131

0.2327555 0.848691

0.0347 -3.361016

0.138 -1.980502

8

4

66.67%

0.9196851 0.9845099

0.762 0.762

0.1415583 -2.828854

0.2011398 1.3702373

0.2458347 0.676447

N/A

-2.965125

1.4319248

0.1369041

0.2036006

0.2424563

0.2342882

0.2616076

0.726969

0.959095

0.3169446

9.5909498

0.1877109

0.6843328

0.6843328 0.1686

0.3604024 0.1764925

0.0569627

0.2708985

0.2622953

0.2588994

0.000001 0.3062183

0.675 0.3958333

0.1266589 0.3483083

0.000001 0.4168947

0.2102401 0.5243321

0.1456839 0.7353719

0.8694092

3.4964134

0.5335195 0.2708985

0.8300576 0.3483083

1.1341294

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 4

4 8

0.034 -3.381395

0.213 -1.546463

0.101475 -2.5355

0.08105 0.8183749

0.0347 -3.361016

0.138 -1.980502

11

1

91.67%

0.8965046 0.9643808

0.748 0.748

0.0501792 -3.406334

0.0585896 0.8599199

0.0805536 0.0958914

N/A

-3.195309

0.6507852

0.0535038

0.0552291

0.082136

0.0814626

0.0936637

0.0801381

0.7095989

0.1430033

5.6767909

0.2743254

0.6603542

0.6603542 0.0572492

0.3976699 0.0516562

0.0173675

0.0884392

0.0858161

0.0828338

0.0111091 0.096521

0.213 0.213

0.0427764 0.1176667

0.0111091 0.1329523

0.0608137 0.165709

0.7677866 0.2300534

0.0557139

18.426879

9.700075 0.0884392

0.0812608 0.1176667

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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12 4

4 8

0.0547 -2.905892

0.267 -1.320507

0.174425 -1.893114

0.0885339 0.6969782

0.0347 -3.361016

0.138 -1.980502

9

3

75.00%

0.9515196 0.844112

0.748 0.748

0.0746583 -3.183378

0.0881507 1.0865632

0.1203581 0.2047468

0.0651236 -3.346308

0.1133897 1.1345546

0.1239079 0.0695169

0.1816391 0.0902318

0.1162955

0.1129873

0.119726

0.1978637

1.0573727

0.1649608

8.4589816

0.4235964

0.6591117

0.6591117 0.0946083

0.3963349 0.0717281

0.0239094

0.1339357

0.170735

0.000001 0.1200489

0.267 0.267

0.0581423 0.2103333

0.000001 0.1988268

0.0975354 0.2439222

0.1411389 0.3325034

0.4119511

3.3873338

0.495855 0.1375468

0.3971876 0.2103333

    N/A

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 4 Distinct Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics
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14 10

10 4

0.0012 -6.725434

0.157 -1.851509

0.0363 -4.456978

0.0563847 1.5954608

0.0034 -5.68398

0.0035 -5.654992

5

9

35.71%

0.6633758 0.9116583

0.842 0.842

0.026425 -4.999381

0.0496342 1.5982466

0.0499169 0.1349797

0.0094805 -5.288984

0.0644557 1.92947

0.0399875 0.0261367

0.0425721 0.0497911

0.0497029

0.0485667

0.0588844

0.3671894

0.4508114

0.0805215

9.0162272

0.8521114

0.7730838

0.7730838 0.0262714

0.2798998 0.0479085

0.0134967

0.0501732

0.0484715

0.0493049

0.000001 0.1133335

0.157 0.0508

0.0259289 0.0485071

0.0044 0.0851021

0.0499059 0.1105582

0.2125883 0.1605618

0.1219674

5.9524734

1.6156265 0.1605618

0.09553

0.1155421

Warning: Recommended UCL exceeds the maximum observation

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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Aroclor-1260

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 13

Number of Missing Values 22

Raw Statistics Log-transformed Statistics

Minimum 0.0022 Minimum of Log Data -6.119298

Maximum 0.436 Maximum of Log Data -0.830113

Mean 0.0419214 Mean of log Data -4.509383

Median 0.0088 SD of log Data 1.3386803

SD 0.113868

Std. Error of Mean 0.0304325

Coefficient of Variation 2.7162252

Skewness 3.6919897

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3664254 Shapiro Wilk Test Statistic 0.8602762

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

0.0848898

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0958154    95% H-UCL 0.0948302

   95% Modified-t UCL (Johnson-1978) 0.1008201    99% Chebyshev (MVUE) UCL 0.1208503

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0665829

   95% Adjusted-CLT UCL (Chen-1995) 0.1240644  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.4233748 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0990173

MLE of Mean 0.0419214

MLE of Standard Deviation 0.0644278

nu star 11.854495

Approximate Chi Square Value (.05) 5.1313312 Nonparametric Statistics

Adjusted Level of Significance 0.03122    95% CLT UCL 0.0919785

Adjusted Chi Square Value 4.5577592    95% Jackknife UCL 0.0958154

   95% Standard Bootstrap UCL 0.0913234

Anderson-Darling Test Statistic 1.9914716    95% Bootstrap-t UCL 0.6525594

Anderson-Darling 5% Critical Value 0.7974881    95% Hall's Bootstrap UCL 0.346346

Kolmogorov-Smirnov Test Statistic 0.3323937    95% Percentile Bootstrap UCL 0.1017286

Kolmogorov-Smirnov 5% Critical Value 0.2423015    95% BCA Bootstrap UCL 0.1299857

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.1745737

97.5% Chebyshev(Mean, Sd) UCL 0.2319724

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.3447211

   95% Approximate Gamma UCL 0.0968476

   95% Adjusted Gamma UCL 0.1090355

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.1745737
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Aluminum

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 19

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 4940 Minimum of Log Data 8.5051206

Maximum 15500 Maximum of Log Data 9.6485953

Mean 8692.6316 Mean of log Data 9.0305813

Median 8360 SD of log Data 0.2859023

SD 2622.5536

Std. Error of Mean 601.65505

Coefficient of Variation 0.3016985

Skewness 1.1647374

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9076578 Shapiro Wilk Test Statistic 0.9716773

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

12284.54

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9735.9397    95% H-UCL 9848.9969

   95% Modified-t UCL (Johnson-1978) 9762.7343    99% Chebyshev (MVUE) UCL 14420.639

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11197.082

   95% Adjusted-CLT UCL (Chen-1995) 9854.0487  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.792865 Data appear Normal at 5% Significance Level

Theta Star 805.40537

MLE of Mean 8692.6316

MLE of Standard Deviation 2645.9577

nu star 410.12887

Approximate Chi Square Value (.05) 364.18416 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 9682.2661

Adjusted Chi Square Value 360.40499    95% Jackknife UCL 9735.9397

   95% Standard Bootstrap UCL 9652.1576

Anderson-Darling Test Statistic 0.3157562    95% Bootstrap-t UCL 10065.116

Anderson-Darling 5% Critical Value 0.7409186    95% Hall's Bootstrap UCL 10554.445

Kolmogorov-Smirnov Test Statistic 0.1431901    95% Percentile Bootstrap UCL 9648.4211

Kolmogorov-Smirnov 5% Critical Value 0.1984435    95% BCA Bootstrap UCL 9840.5263

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11315.185

97.5% Chebyshev(Mean, Sd) UCL 12449.966

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 14679.024

   95% Approximate Gamma UCL 9789.276

   95% Adjusted Gamma UCL 9891.9253

Potential UCL to Use Use 95% Student's-t UCL 9735.9397
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Arsenic

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 18

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 2.9 Minimum of Log Data 1.0647107

Maximum 11.6 Maximum of Log Data 2.4510051

Mean 7.0736842 Mean of log Data 1.8969612

Median 7.3 SD of log Data 0.3684798

SD 2.377637

Std. Error of Mean 0.5454673

Coefficient of Variation 0.3361243

Skewness 0.2588253

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9605146 Shapiro Wilk Test Statistic 0.9380045

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

10.933966

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.0195593    95% H-UCL 8.4106491

   95% Modified-t UCL (Johnson-1978) 8.0249575    99% Chebyshev (MVUE) UCL 13.204369

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.7781363

   95% Adjusted-CLT UCL (Chen-1995) 8.0055064  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.2585979 Data appear Normal at 5% Significance Level

Theta Star 0.9745249

MLE of Mean 7.0736842

MLE of Standard Deviation 2.625544

nu star 275.82672

Approximate Chi Square Value (.05) 238.36352 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 7.9708982

Adjusted Chi Square Value 235.32281    95% Jackknife UCL 8.0195593

   95% Standard Bootstrap UCL 7.9434092

Anderson-Darling Test Statistic 0.3310241    95% Bootstrap-t UCL 8.1092487

Anderson-Darling 5% Critical Value 0.7415013    95% Hall's Bootstrap UCL 8.1251141

Kolmogorov-Smirnov Test Statistic 0.118463    95% Percentile Bootstrap UCL 7.9368421

Kolmogorov-Smirnov 5% Critical Value 0.1986738    95% BCA Bootstrap UCL 7.9842105

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.4513213

97.5% Chebyshev(Mean, Sd) UCL 10.480127

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.501016

   95% Approximate Gamma UCL 8.1854433

   95% Adjusted Gamma UCL 8.291211

Potential UCL to Use Use 95% Student's-t UCL 8.0195593
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19 17

4

0.2 -1.609

1 0

0.48 -0.833

0.41 0.451

0.231

0.053

0.481

1.138

0.88 0.966

0.901 0.901

0.572 0.593

0.7

0.582 0.796

0.574 0.985

4.414

0.109

0.48

0.228

167.7

138.8

0.0369 0.567

136.5 0.572

0.563

0.389 0.594

0.742 0.609

0.118 0.567

0.199 0.577

0.711

0.811

1.007

0.58

0.59

0.58

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Beryllium

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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Chromium

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 18

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 11.5 Minimum of Log Data 2.442347

Maximum 36 Maximum of Log Data 3.5835189

Mean 17.957895 Mean of log Data 2.8492192

Median 16.2 SD of log Data 0.2763923

SD 5.6273455

Std. Error of Mean 1.2910016

Coefficient of Variation 0.3133633

Skewness 1.8584464

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8332419 Shapiro Wilk Test Statistic 0.9377246

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

25.083056

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 20.196574    95% H-UCL 20.217644

   95% Modified-t UCL (Johnson-1978) 20.288312    99% Chebyshev (MVUE) UCL 29.338712

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22.916564

   95% Adjusted-CLT UCL (Chen-1995) 20.669543  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.022491 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.6292048

MLE of Mean 17.957895

MLE of Standard Deviation 5.4089821

nu star 418.85466

Approximate Chi Square Value (.05) 372.41116 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 20.081403

Adjusted Chi Square Value 368.58855    95% Jackknife UCL 20.196574

   95% Standard Bootstrap UCL 20.008776

Anderson-Darling Test Statistic 0.482983    95% Bootstrap-t UCL 21.180803

Anderson-Darling 5% Critical Value 0.7408949    95% Hall's Bootstrap UCL 24.157008

Kolmogorov-Smirnov Test Statistic 0.1337436    95% Percentile Bootstrap UCL 20.2

Kolmogorov-Smirnov 5% Critical Value 0.198432    95% BCA Bootstrap UCL 20.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 23.58524

97.5% Chebyshev(Mean, Sd) UCL 26.020197

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.803198

   95% Approximate Gamma UCL 20.197429

   95% Adjusted Gamma UCL 20.406895

Potential UCL to Use Use 95% Approximate Gamma UCL 20.197429
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Cobalt

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 16

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 2.3 Minimum of Log Data 0.8329091

Maximum 12.8 Maximum of Log Data 2.5494452

Mean 4.5578947 Mean of log Data 1.4050274

Median 3.6 SD of log Data 0.449722

SD 2.6514809

Std. Error of Mean 0.6082914

Coefficient of Variation 0.5817337

Skewness 2.2362532

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.722804 Shapiro Wilk Test Statistic 0.8943914

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

7.4564847

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.6127108    95% H-UCL 5.5525559

   95% Modified-t UCL (Johnson-1978) 5.6647229    99% Chebyshev (MVUE) UCL 9.2202964

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.5585536

   95% Adjusted-CLT UCL (Chen-1995) 5.8918994  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.9349633 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.1583068

MLE of Mean 4.5578947

MLE of Standard Deviation 2.2977033

nu star 149.52861

Approximate Chi Square Value (.05) 122.26526 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 5.5584451

Adjusted Chi Square Value 120.11193    95% Jackknife UCL 5.6127108

   95% Standard Bootstrap UCL 5.5618174

Anderson-Darling Test Statistic 1.0240864    95% Bootstrap-t UCL 6.8573217

Anderson-Darling 5% Critical Value 0.7433855    95% Hall's Bootstrap UCL 10.719715

Kolmogorov-Smirnov Test Statistic 0.2194953    95% Percentile Bootstrap UCL 5.6263158

Kolmogorov-Smirnov 5% Critical Value 0.1990596    95% BCA Bootstrap UCL 5.8736842

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.2093756

97.5% Chebyshev(Mean, Sd) UCL 8.3566735

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.610318

   95% Approximate Gamma UCL 5.5742381

   95% Adjusted Gamma UCL 5.674171

Potential UCL to Use Use 95% Student's-t UCL 5.6127108

or 95% Modified-t UCL 5.6647229
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19 6

6 13

7.4 2.00148

96.6 4.5705787

34.816667 3.1187008

34.686563 1.0297002

8.5 2.1400662

77.3 4.347694

18

1

94.74%

0.8330309 0.9153695

0.788 0.788

18.615789 2.4628238

22.967483 0.8986314

27.752748 29.659908

N/A

2.3252418

0.7901748

15.920751

22.564325

24.897324

25.484195

29.519814

21.570384

0.76133

45.731376

9.1359595

0.3783982

0.7107076

0.7107076 17.049599

0.338807 21.806889

5.5701057

26.708517

26.211607

25.482901

0.000001 34.520256

96.6 39.068421

12.499792 29.941093

1.9482505 41.329127

24.086293 51.834898

0.1928198 72.471451

64.826285

7.327153

2.3518454 26.708517

38.942991 29.941093

43.346306

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Copper

General Statistics

Number of Valid Data Number of Detected Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A7.xls: SS_Future A7 

Page 12 of 23



Iron

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 17

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 6690 Minimum of Log Data 8.8083692

Maximum 23000 Maximum of Log Data 10.043249

Mean 12042.105 Mean of log Data 9.3545266

0.3165802

Median 11600 SD of log Data 0.289864

SD 3812.2924

Skewness 1.4783697

Relevant UCL Statistics

Std. Error of Mean 874.59985

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8826788 Shapiro Wilk Test Statistic 0.9682151

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

17073.265

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13558.717    95% H-UCL 13658.4

   95% Modified-t UCL (Johnson-1978) 13608.155    99% Chebyshev (MVUE) UCL 20071.71

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15546.8

   95% Adjusted-CLT UCL (Chen-1995) 13797.648  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.285673 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1170.7649

MLE of Mean 12042.105

MLE of Standard Deviation 3754.7935

nu star 390.85559

Approximate Chi Square Value (.05) 346.03174 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 13480.694

Adjusted Chi Square Value 342.35018    95% Jackknife UCL 13558.717

   95% Standard Bootstrap UCL 13464.395

Anderson-Darling Test Statistic 0.3983354    95% Bootstrap-t UCL 14134.996

Anderson-Darling 5% Critical Value 0.740971    95% Hall's Bootstrap UCL 15549.642

Kolmogorov-Smirnov Test Statistic 0.131693    95% Percentile Bootstrap UCL 13548.947

Kolmogorov-Smirnov 5% Critical Value 0.1984688    95% BCA Bootstrap UCL 13835.789

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15854.398

97.5% Chebyshev(Mean, Sd) UCL 17503.98

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20744.264

   95% Approximate Gamma UCL 13602.001

   95% Adjusted Gamma UCL 13748.274

Potential UCL to Use Use 95% Approximate Gamma UCL 13602.001
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19 19

4

3.4 1.224

64.7 4.17

25.01 2.915

19.7 0.865

18.12

4.157

0.725

0.738

0.923 0.957

0.901 0.901

32.22 43.96

50.81

32.6 61.49

32.34 82.46

1.545

16.19

25.01

20.12

58.71

42.09

0.0369 31.85

40.86 32.22

31.6

0.215 33.16

0.754 32.84

0.0986 31.78

0.201 32.71

43.13

50.97

66.37

34.88

35.93

32.22

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Lead
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Manganese

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 19

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 77.4 Minimum of Log Data 4.3489868

Maximum 827 Maximum of Log Data 6.7178047

Mean 188.64211 Mean of log Data 5.0515316

Median 136 SD of log Data 0.5532003

SD 165.74315

Std. Error of Mean 38.024087

Coefficient of Variation 0.8786117

Skewness 3.4810461

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5682922 Shapiro Wilk Test Statistic 0.8853458

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

329.59615

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 254.57829    95% H-UCL 238.24431

   95% Modified-t UCL (Johnson-1978) 259.63934    99% Chebyshev (MVUE) UCL 418.07709

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 284.55178

   95% Adjusted-CLT UCL (Chen-1995) 283.63299  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.4019184 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 78.538099

MLE of Mean 188.64211

MLE of Standard Deviation 121.71932

nu star 91.272899

Approximate Chi Square Value (.05) 70.243045 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 251.18616

Adjusted Chi Square Value 68.631232    95% Jackknife UCL 254.57829

   95% Standard Bootstrap UCL 250.40808

Anderson-Darling Test Statistic 1.1238028    95% Bootstrap-t UCL 354.39981

Anderson-Darling 5% Critical Value 0.7488369    95% Hall's Bootstrap UCL 485.61571

Kolmogorov-Smirnov Test Statistic 0.1701498    95% Percentile Bootstrap UCL 253.8

Kolmogorov-Smirnov 5% Critical Value 0.2001572    95% BCA Bootstrap UCL 290.46316

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 354.38526

97.5% Chebyshev(Mean, Sd) UCL 426.10245

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 566.97699

   95% Approximate Gamma UCL 245.1191

   95% Adjusted Gamma UCL 250.87575

Potential UCL to Use Use 95% Approximate Gamma UCL 245.1191
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19 11

11 8

0.012 -4.422849

0.09 -2.407946

0.0461 -3.281244

0.0289722 0.7007555

0.00189 -6.271178

0.0218 -3.825845

11

8

57.89%

0.8853815 0.9345371

0.85 0.85

0.0289418 -4.206336

0.0299651 1.3395516

0.0408626 0.0980364

0.0138029 -3.981205

0.046141 0.9964313

0.0321587 0.0297227

0.0387644 0.0292599

0.0413629

0.0415824

0.0423403

0.0565434

1.9529335

0.0236055

42.964538

0.3078953

0.7356655

0.7356655 0.0318164

0.257595 0.0268825

0.0064699

0.0430356

0.0424584

0.042154

0.000001 0.0451076

0.09 0.0463737

0.0266899 0.044

0.015 0.0600179

0.0318299 0.0722207

0.1886625 0.0961907

0.141469

7.1691761

2.2638641 0.0430356

0.0845212 0.044

0.0942324

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mercury

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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19 5

5 14

0.078 -2.551046

0.19 -1.660731

0.1316 -2.081317

0.0471466 0.3686863

0.091 -2.396896

0.2 -1.609438

19

0

100.00%

0.9380595 0.9527573

0.762 0.762

0.0843947 -2.557239

0.0397054 0.4050339

0.1001904 0.1011223

N/A

-2.389879

0.2928325

0.0958695

0.0332681

0.1091043

0.1091159

0.1123011

0.1086088

3.9491342

0.0333238

39.491342

0.2617514

0.6790485

0.6790485 0.0980804

0.3576563 0.032834

0.0097855

0.1150491

0.1141761

0.1152644

0.0200473 0.1113196

0.19 0.1711111

0.0966181 0.1319608

0.0921422 0.1407344

0.0396076 0.1591909

4.6551916 0.1954449

0.0207549

176.89728

147.13655 0.1150491

0.1161606 0.1319608

0.1180627

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Thallium

General Statistics

Number of Valid Data Number of Detected Data
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Thorium

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 17

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 2.9 Minimum of Log Data 1.0647107

Maximum 8.4 Maximum of Log Data 2.1282317

Mean 4.8747368 Mean of log Data 1.5516886

Median 4.8 SD of log Data 0.2626059

SD 1.2852729

Std. Error of Mean 0.2948618

Coefficient of Variation 0.2636599

Skewness 0.7969647

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9314418 Shapiro Wilk Test Statistic 0.9572463

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

6.7294191

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.386046    95% H-UCL 5.4673874

   95% Modified-t UCL (Johnson-1978) 5.3950312    99% Chebyshev (MVUE) UCL 7.8290376

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.1696192

   95% Adjusted-CLT UCL (Chen-1995) 5.4173465  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.178374 Data appear Normal at 5% Significance Level

Theta Star 0.3699043

MLE of Mean 4.8747368

MLE of Standard Deviation 1.3428276

nu star 500.77823

Approximate Chi Square Value (.05) 449.8845 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 5.3597414

Adjusted Chi Square Value 445.67431    95% Jackknife UCL 5.386046

   95% Standard Bootstrap UCL 5.3500218

Anderson-Darling Test Statistic 0.3454304    95% Bootstrap-t UCL 5.4702942

Anderson-Darling 5% Critical Value 0.7406721    95% Hall's Bootstrap UCL 5.5280044

Kolmogorov-Smirnov Test Statistic 0.1227962    95% Percentile Bootstrap UCL 5.3694737

Kolmogorov-Smirnov 5% Critical Value 0.1983245    95% BCA Bootstrap UCL 5.3868421

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.1600097

97.5% Chebyshev(Mean, Sd) UCL 6.7161483

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.8085749

   95% Approximate Gamma UCL 5.4261973

   95% Adjusted Gamma UCL 5.4774575

Potential UCL to Use Use 95% Student's-t UCL 5.386046
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Titanium

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 19

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 240 Minimum of Log Data 5.4806389

Maximum 665 Maximum of Log Data 6.499787

Mean 452.31579 Mean of log Data 6.0839332

Median 446 SD of log Data 0.2583779

SD 111.80591

Std. Error of Mean 25.650035

Coefficient of Variation 0.2471855

Skewness 0.1898298

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9783707 Shapiro Wilk Test Statistic 0.9715122

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

622.1377

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 496.79458    95% H-UCL 506.72209

   95% Modified-t UCL (Johnson-1978) 496.98076    99% Chebyshev (MVUE) UCL 722.5832

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 571.00235

   95% Adjusted-CLT UCL (Chen-1995) 495.69993  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.002844 Data appear Normal at 5% Significance Level

Theta Star 32.301708

MLE of Mean 452.31579

MLE of Standard Deviation 120.8742

nu star 532.10808

Approximate Chi Square Value (.05) 479.60998 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 494.50634

Adjusted Chi Square Value 475.26004    95% Jackknife UCL 496.79458

   95% Standard Bootstrap UCL 493.11078

Anderson-Darling Test Statistic 0.1813844    95% Bootstrap-t UCL 500.93651

Anderson-Darling 5% Critical Value 0.740587    95% Hall's Bootstrap UCL 495.7079

Kolmogorov-Smirnov Test Statistic 0.0923465    95% Percentile Bootstrap UCL 493.94737

Kolmogorov-Smirnov 5% Critical Value 0.1982834    95% BCA Bootstrap UCL 495.10526

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 564.1217

97.5% Chebyshev(Mean, Sd) UCL 612.50021

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 707.53041

   95% Approximate Gamma UCL 501.82627

   95% Adjusted Gamma UCL 506.41936

Potential UCL to Use Use 95% Student's-t UCL 496.79458
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19 7

7 12

0.35 -1.049822

2.5 0.9162907

1.306 0.0806909

0.8290468 0.6828405

0.2 -1.609438

0.73 -0.314711

13

6

68.42%

0.8521112 0.9168541

0.803 0.803

0.6370526 -0.891532

0.7129563 0.9108189

0.920682 1.0587546

0.1152554 -1.156388

1.2257105 1.0643858

0.6028694 0.5803411

0.93542 0.7444938

0.8765168

0.8692728

0.9266568

1.0923596

1.7180025

0.7601852

24.052035

0.4157174

0.7126324

0.7126324 0.7022105

0.3139426 0.6555219

0.1624366

0.9838859

0.9693949

1.0221752

0.000001 1.1238446

2.5 1.2943158

0.4811585 1.2

0.000001 1.4102551

0.8050054 1.7166266

0.1207693 2.318434

3.9841131

4.5892332

0.9673649 0.9838859

2.282643 1.2

2.6487993

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Tungsten
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Uranium

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 19

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 1 Minimum of Log Data 0

Maximum 60.1 Maximum of Log Data 4.0960098

Mean 15.768947 Mean of log Data 2.3001324

Median 10.3 SD of log Data 1.0355472

SD 16.698931

Std. Error of Mean 3.8309976

Coefficient of Variation 1.0589757

Skewness 2.091386

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7079042 Shapiro Wilk Test Statistic 0.9533915

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

43.601885

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.412141    95% H-UCL 32.655374

   95% Modified-t UCL (Johnson-1978) 22.718491    99% Chebyshev (MVUE) UCL 59.75272

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 35.379729

   95% Adjusted-CLT UCL (Chen-1995) 24.034415  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.0724627 Data appear Gamma Distributed at 5% Significance Level

Theta Star 14.703492

MLE of Mean 15.768947

MLE of Standard Deviation 15.226904

nu star 40.753584

Approximate Chi Square Value (.05) 27.124276 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 22.070378

Adjusted Chi Square Value 26.153142    95% Jackknife UCL 22.412141

   95% Standard Bootstrap UCL 21.85633

Anderson-Darling Test Statistic 0.5053776    95% Bootstrap-t UCL 29.734624

Anderson-Darling 5% Critical Value 0.7635303    95% Hall's Bootstrap UCL 59.36649

Kolmogorov-Smirnov Test Statistic 0.1442357    95% Percentile Bootstrap UCL 22.551053

Kolmogorov-Smirnov 5% Critical Value 0.2032719    95% BCA Bootstrap UCL 23.833158

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 32.467879

97.5% Chebyshev(Mean, Sd) UCL 39.69352

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 53.886892

Potential UCL to Use Use 95% Approximate Gamma UCL 23.692471

   95% Approximate Gamma UCL 23.692471

   95% Adjusted Gamma UCL 24.572234
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Vanadium

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 18

Number of Missing Values 4

Raw Statistics Log-transformed Statistics

Minimum 10.5 Minimum of Log Data 2.3513753

Maximum 40.7 Maximum of Log Data 3.7062281

Mean 20.057895 Mean of log Data 2.950436

Median 19.4 SD of log Data 0.3130534

SD 6.8306756

Std. Error of Mean 1.5670644

Coefficient of Variation 0.340548

Skewness 1.5667181

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8781064 Shapiro Wilk Test Statistic 0.9699771

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

29.131083

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.775284    95% H-UCL 23.017544

   95% Modified-t UCL (Johnson-1978) 22.869159    99% Chebyshev (MVUE) UCL 34.536049

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 26.379492

   95% Adjusted-CLT UCL (Chen-1995) 23.237327  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.9110509 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.2509012

MLE of Mean 20.057895

MLE of Standard Deviation 6.7192513

nu star 338.61993

Approximate Chi Square Value (.05) 296.98135 Nonparametric Statistics

Adjusted Level of Significance 0.03687    95% CLT UCL 22.635486

Adjusted Chi Square Value 293.57714    95% Jackknife UCL 22.775284

   95% Standard Bootstrap UCL 22.578112

Anderson-Darling Test Statistic 0.3732112    95% Bootstrap-t UCL 23.910944

Anderson-Darling 5% Critical Value 0.741113    95% Hall's Bootstrap UCL 26.114721

Kolmogorov-Smirnov Test Statistic 0.1341622    95% Percentile Bootstrap UCL 22.610526

Kolmogorov-Smirnov 5% Critical Value 0.1985373    95% BCA Bootstrap UCL 23.094737

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 26.88857

97.5% Chebyshev(Mean, Sd) UCL 29.844209

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 35.649989

   95% Approximate Gamma UCL 22.870133

   95% Adjusted Gamma UCL 23.135326

Potential UCL to Use Use 95% Approximate Gamma UCL 22.870133
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19 6

5 13

2 0.6931472

5.1 1.6292405

2.9833333 1.0424669

1.1232394 0.3362655

0.812 -0.208255

4.3 1.458615

18

1

94.74%

0.8185683 0.8949022

0.788 0.788

1.7050526 0.3325272

1.1538053 0.6574131

2.1640612 2.4236173

N/A

0.4883335

0.442411

1.8152

1.0232785

2.2222822

2.2202695

2.3102319

2.2039536

5.1362237

0.5808418

61.634685

0.44909

0.6983238

0.6983238 2.3442105

0.3324762 0.7401587

0.1907453

2.6749749

2.6579585

2.6235396

0.000001 2.822605

5.1 3.1191388

1.0186315 2.9909774

0.000001 3.1756498

1.5295149 3.5354143

0.1168511 4.2421018

8.7173439

4.4403429

0.9029852 2.6749749

5.0090226 2.9909774

5.8322626

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 6 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Zirconium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics
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Future A8 – AOI 14 Off-Property 
Surface Soil 

 



Aluminum

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 2330 Minimum of Log Data 7.7536235

Maximum 19500 Maximum of Log Data 9.8781697

Mean 10124.545 Mean of log Data 9.0899931

0.47774

Median 9820 SD of log Data 0.5938186

SD 4836.9006

Skewness 0.418933

Relevant UCL Statistics

Std. Error of Mean 1458.3804

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9410638 Shapiro Wilk Test Statistic 0.8819881

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

22326.45

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12767.803    95% H-UCL 16303.609

   95% Modified-t UCL (Johnson-1978) 12798.505    99% Chebyshev (MVUE) UCL 29410.285

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18720.172

   95% Adjusted-CLT UCL (Chen-1995) 12720.201  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.9159553 Data appear Normal at 5% Significance Level

Theta Star 3472.1196

MLE of Mean 10124.545

MLE of Standard Deviation 5929.0499

nu star 64.151017

Approximate Chi Square Value (.05) 46.723931 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 12523.368

Adjusted Chi Square Value 44.307858    95% Jackknife UCL 12767.803

   95% Standard Bootstrap UCL 12333.733

Anderson-Darling Test Statistic 0.4854122    95% Bootstrap-t UCL 13117.522

Anderson-Darling 5% Critical Value 0.7326772    95% Hall's Bootstrap UCL 14634.531

Kolmogorov-Smirnov Test Statistic 0.2161104    95% Percentile Bootstrap UCL 12476.364

Kolmogorov-Smirnov 5% Critical Value 0.2565177    95% BCA Bootstrap UCL 12587.273

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16481.478
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24635.247

   95% Approximate Gamma UCL 13900.797

   95% Adjusted Gamma UCL 14658.797

Potential UCL to Use Use 95% Student's-t UCL 12767.803
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Arsenic

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 0.231 Minimum of Log Data -1.465338

Maximum 10 Maximum of Log Data 2.3025851

Mean 4.3600909 Mean of log Data 1.1001794

0.6491134

Median 4.5 SD of log Data 1.143515

SD 2.8301933

Skewness 0.3981912

Relevant UCL Statistics

Std. Error of Mean 0.8533354

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9548918 Shapiro Wilk Test Statistic 0.8051723

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

17.493213

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.9067281    95% H-UCL 18.921344

   95% Modified-t UCL (Johnson-1978) 5.9238033    99% Chebyshev (MVUE) UCL 24.725868

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.811172

   95% Adjusted-CLT UCL (Chen-1995) 5.8731728  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1425405 Data appear Normal at 5% Significance Level

Theta Star 3.816137

MLE of Mean 4.3600909

MLE of Standard Deviation 4.0790568

nu star 25.13589

Approximate Chi Square Value (.05) 14.715666 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 5.7637027

Adjusted Chi Square Value 13.431065    95% Jackknife UCL 5.9067281

   95% Standard Bootstrap UCL 5.7105367

Anderson-Darling Test Statistic 0.6643624    95% Bootstrap-t UCL 5.9930088

Anderson-Darling 5% Critical Value 0.7424308    95% Hall's Bootstrap UCL 6.2840979

Kolmogorov-Smirnov Test Statistic 0.2493757    95% Percentile Bootstrap UCL 5.6545455

Kolmogorov-Smirnov 5% Critical Value 0.2597759    95% BCA Bootstrap UCL 5.7600909

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.0796936
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.850671

   95% Approximate Gamma UCL 7.4474894

   95% Adjusted Gamma UCL 8.1597974

Potential UCL to Use Use 95% Student's-t UCL 5.9067281
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Beryllium

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 0.079 Minimum of Log Data -2.538307

Maximum 0.81 Maximum of Log Data -0.210721

Mean 0.4253636 Mean of log Data -1.036136

0.5359731

Median 0.41 SD of log Data 0.7062806

SD 0.2279835

Skewness 0.2178279

Relevant UCL Statistics

Std. Error of Mean 0.0687396

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.971486 Shapiro Wilk Test Statistic 0.9001021

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

1.0548554

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.5499515    95% H-UCL 0.7915891

   95% Modified-t UCL (Johnson-1978) 0.5507039    99% Chebyshev (MVUE) UCL 1.4176622

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.8701558

   95% Adjusted-CLT UCL (Chen-1995) 0.5432542  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.1794877 Data appear Normal at 5% Significance Level

Theta Star 0.1951668

MLE of Mean 0.4253636

MLE of Standard Deviation 0.2881265

nu star 47.948729

Approximate Chi Square Value (.05) 33.055508 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 0.5384302

Adjusted Chi Square Value 31.050122    95% Jackknife UCL 0.5499515

   95% Standard Bootstrap UCL 0.5306833

Anderson-Darling Test Statistic 0.2892036    95% Bootstrap-t UCL 0.5589797

Anderson-Darling 5% Critical Value 0.7339864    95% Hall's Bootstrap UCL 0.5518741

Kolmogorov-Smirnov Test Statistic 0.1581599    95% Percentile Bootstrap UCL 0.5426364

Kolmogorov-Smirnov 5% Critical Value 0.2571215    95% BCA Bootstrap UCL 0.5390909

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.7249926

97.5% Chebyshev(Mean, Sd) UCL 0.8546423
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.109314

   95% Approximate Gamma UCL 0.617012

   95% Adjusted Gamma UCL 0.656862

Potential UCL to Use Use 95% Student's-t UCL 0.5499515
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Chromium

Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 2.6 Minimum of Log Data 0.9555114

Maximum 16.9 Maximum of Log Data 2.8273136

Mean 10.427273 Mean of log Data 2.2353274

0.393155

Median 11.4 SD of log Data 0.5552345

SD 4.0995343

Skewness -0.68752

Relevant UCL Statistics

Std. Error of Mean 1.2360561

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9144957 Shapiro Wilk Test Statistic 0.7846972

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

22.248941

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12.667576    95% H-UCL 16.192845

   95% Modified-t UCL (Johnson-1978) 12.624872    99% Chebyshev (MVUE) UCL 29.077392

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.772675

   95% Adjusted-CLT UCL (Chen-1995) 12.18662  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.5103476 Data appear Normal at 5% Significance Level

Theta Star 2.9704388

MLE of Mean 10.427273

MLE of Standard Deviation 5.5653909

nu star 77.227647

Approximate Chi Square Value (.05) 57.983874 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 12.460404

Adjusted Chi Square Value 55.272784    95% Jackknife UCL 12.667576

   95% Standard Bootstrap UCL 12.393936

Anderson-Darling Test Statistic 0.9420162    95% Bootstrap-t UCL 12.465048

Anderson-Darling 5% Critical Value 0.7317179    95% Hall's Bootstrap UCL 12.271228

Kolmogorov-Smirnov Test Statistic 0.2861321    95% Percentile Bootstrap UCL 12.318182

Kolmogorov-Smirnov 5% Critical Value 0.2561232    95% BCA Bootstrap UCL 12.009091

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15.815116

97.5% Chebyshev(Mean, Sd) UCL 18.146441
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.725876

   95% Approximate Gamma UCL 13.887891

   95% Adjusted Gamma UCL 14.569082

Potential UCL to Use Use 95% Student's-t UCL 12.667576
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Number of Valid Observations 11 Number of Distinct Observations 9

Cobalt

Raw Statistics Log-transformed Statistics

Minimum 0.39 Minimum of Log Data -0.941609

Maximum 3.9 Maximum of Log Data 1.3609766

Mean 2.1445455 Mean of log Data 0.6180804

Median 2.1 SD of log Data 0.6379599

SD 1.0169697

Skewness 0.0437761

Std. Error of Mean 0.3066279

Coefficient of Variation 0.4742122

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9809806 Shapiro Wilk Test Statistic 0.8755179

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

4.9855236

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.7002966    95% H-UCL 3.6682413

   95% Modified-t UCL (Johnson-1978) 2.7009711    99% Chebyshev (MVUE) UCL 6.6224728

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.1521764

   95% Adjusted-CLT UCL (Chen-1995) 2.6532279  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.6861295 Data appear Normal at 5% Significance Level

Theta Star 0.7983775

MLE of Mean 2.1445455

MLE of Standard Deviation 1.3084941

nu star 59.094849

Approximate Chi Square Value (.05) 42.41978 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 2.6489034

Adjusted Chi Square Value 40.125705    95% Jackknife UCL 2.7002966

   95% Standard Bootstrap UCL 2.6250055

Anderson-Darling Test Statistic 0.327598    95% Bootstrap-t UCL 2.7045566

Anderson-Darling 5% Critical Value 0.7329648    95% Hall's Bootstrap UCL 2.6943708

Kolmogorov-Smirnov Test Statistic 0.1908476    95% Percentile Bootstrap UCL 2.6090909

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.1954544

Kolmogorov-Smirnov 5% Critical Value 0.2566789    95% BCA Bootstrap UCL 2.6081818

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.4811054
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   95% Approximate Gamma UCL 2.9875589

   95% Adjusted Gamma UCL 3.1583642

Potential UCL to Use Use 95% Student's-t UCL 2.7002966

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A8.xls: SS_Future A8

Page 5 of 15



Copper

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 3.4 Minimum of Log Data 1.2237754

Maximum 52.7 Maximum of Log Data 3.9646155

Mean 13.781818 Mean of log Data 2.2681141

1.0392509

Median 9 SD of log Data 0.8362883

SD 14.322766

Skewness 2.3159981

Relevant UCL Statistics

Std. Error of Mean 4.3184765

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7121253 Shapiro Wilk Test Statistic 0.9319802

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

34.903339

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.608889    95% H-UCL 27.954295

   95% Modified-t UCL (Johnson-1978) 22.111488    99% Chebyshev (MVUE) UCL 47.795783

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 28.339981

   95% Adjusted-CLT UCL (Chen-1995) 24.107283  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.1902012 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.579402

MLE of Mean 13.781818

MLE of Standard Deviation 12.632704

nu star 26.184427

Approximate Chi Square Value (.05) 15.521434 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 20.88508

Adjusted Chi Square Value 14.197939    95% Jackknife UCL 21.608889

   95% Standard Bootstrap UCL 20.461372

Anderson-Darling Test Statistic 0.5383923    95% Bootstrap-t UCL 30.894817

Anderson-Darling 5% Critical Value 0.74185    95% Hall's Bootstrap UCL 47.966793

Kolmogorov-Smirnov Test Statistic 0.1994734    95% Percentile Bootstrap UCL 21.345455

Kolmogorov-Smirnov 5% Critical Value 0.2595823    95% BCA Bootstrap UCL 23.736364

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 32.605621
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 56.750117

   95% Approximate Gamma UCL 23.249721

   95% Adjusted Gamma UCL 25.417

Potential UCL to Use Use 95% Approximate Gamma UCL 23.249721
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Iron

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 176 Minimum of Log Data 5.170484

Maximum 16100 Maximum of Log Data 9.6865746

Mean 8526 Mean of log Data 8.6504757

0.5338999

Median 9730 SD of log Data 1.3336937

SD 4552.0308

Skewness -0.634536

Relevant UCL Statistics

Std. Error of Mean 1372.4889

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9053379 Shapiro Wilk Test Statistic 0.661076

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

45241.299

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11013.583    95% H-UCL 65497.879

   95% Modified-t UCL (Johnson-1978) 10969.819    99% Chebyshev (MVUE) UCL 64826.078

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 35270.971

   95% Adjusted-CLT UCL (Chen-1995) 10502.968  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.0728794 Data appear Normal at 5% Significance Level

Theta Star 7946.8393

MLE of Mean 8526

MLE of Standard Deviation 8231.3275

nu star 23.603346

Approximate Chi Square Value (.05) 13.547403 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 10783.543

Adjusted Chi Square Value 12.321091    95% Jackknife UCL 11013.583

   95% Standard Bootstrap UCL 10653.622

Anderson-Darling Test Statistic 1.4031215    95% Bootstrap-t UCL 10747.317

Anderson-Darling 5% Critical Value 0.7442219    95% Hall's Bootstrap UCL 10492.559

Kolmogorov-Smirnov Test Statistic 0.3469447    95% Percentile Bootstrap UCL 10540.545

Kolmogorov-Smirnov 5% Critical Value 0.2602874    95% BCA Bootstrap UCL 10420.545

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14508.54

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future A8.xls: SS_Future A8

Page 7 of 15

97.5% Chebyshev(Mean, Sd) UCL 17097.191

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22182.092

   95% Approximate Gamma UCL 14854.665

   95% Adjusted Gamma UCL 16333.142

Potential UCL to Use Use 95% Student's-t UCL 11013.583
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General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Lead

Raw Statistics Log-transformed Statistics

Minimum 0.023 Minimum of Log Data -3.772261

Maximum 33.5 Maximum of Log Data 3.5115454

Mean 15.474818 Mean of log Data 2.0658356

0.6821525

Median 16.5 SD of log Data 2.0423222

SD 10.556186

Skewness 0.1957972

Relevant UCL Statistics

Std. Error of Mean 3.1828097

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9629199 Shapiro Wilk Test Statistic 0.6409067

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

212.03621

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.243537    95% H-UCL 1886.6027

   95% Modified-t UCL (Johnson-1978) 21.274853    99% Chebyshev (MVUE) UCL 312.92064

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 160.6774

   95% Adjusted-CLT UCL (Chen-1995) 20.910845  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.6945417 Data appear Normal at 5% Significance Level

Theta Star 22.280617

MLE of Mean 15.474818

MLE of Standard Deviation 18.568481

nu star 15.279918

Approximate Chi Square Value (.05) 7.4566652 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 20.710074

Adjusted Chi Square Value 6.5850215    95% Jackknife UCL 21.243537

   95% Standard Bootstrap UCL 20.434826

Anderson-Darling Test Statistic 0.8031899    95% Bootstrap-t UCL 21.345419

Anderson-Darling 5% Critical Value 0.7571815    95% Hall's Bootstrap UCL 20.70093

Kolmogorov-Smirnov Test Statistic 0.2083685    95% Percentile Bootstrap UCL 20.572727

Kolmogorov-Smirnov 5% Critical Value 0.2636942    95% BCA Bootstrap UCL 20.554545

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 29.348364
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97.5% Chebyshev(Mean, Sd) UCL 35.351459

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 47.143375

   95% Approximate Gamma UCL 31.710415

   95% Adjusted Gamma UCL 35.907848

Potential UCL to Use Use 95% Student's-t UCL 21.243537
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Manganese

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 5.6 Minimum of Log Data 1.7227666

Maximum 2170 Maximum of Log Data 7.6824824

Mean 631.46364 Mean of log Data 5.1782986

1.2485701

Median 80.6 SD of log Data 1.9790458

SD 788.42662

Skewness 1.0551401

Relevant UCL Statistics

Std. Error of Mean 237.71957

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7912484 Shapiro Wilk Test Statistic 0.9063378

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

4254.5287

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1062.3211    95% H-UCL 30701.888

   95% Modified-t UCL (Johnson-1978) 1074.9257    99% Chebyshev (MVUE) UCL 6267.9323

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3229.5341

   95% Adjusted-CLT UCL (Chen-1995) 1103.2864  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.4243964 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1487.91

MLE of Mean 631.46364

MLE of Standard Deviation 969.30957

nu star 9.3367207

Approximate Chi Square Value (.05) 3.5316079 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 1022.4775

Adjusted Chi Square Value 2.9737042    95% Jackknife UCL 1062.3211

   95% Standard Bootstrap UCL 1007.3149

Anderson-Darling Test Statistic 0.6119639    95% Bootstrap-t UCL 1264.9596

Anderson-Darling 5% Critical Value 0.7810743    95% Hall's Bootstrap UCL 1088.3231

Kolmogorov-Smirnov Test Statistic 0.266456    95% Percentile Bootstrap UCL 1021.2

Kolmogorov-Smirnov 5% Critical Value 0.2690565    95% BCA Bootstrap UCL 1068.4818

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1667.6592
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97.5% Chebyshev(Mean, Sd) UCL 2116.0219

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2996.7435

   95% Approximate Gamma UCL 1669.4378

   95% Adjusted Gamma UCL 1982.645

Potential UCL to Use Use 95% Approximate Gamma UCL 1669.4378
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11 10

9 1

9.09%

0.1 -2.302585

6.3 1.8405496

3.8 1.0094856

1.9084607 1.2165311

0.0259 -3.653512

0.0259 -3.653512

0.9267592 0.6303513

0.842 0.842

3.4557227 0.5225633

2.1405128 1.9849382

4.625465 300.66821

3.3688581 0.8069486

2.2147625 1.3353601

4.5791761 3.481427

4.6025919 2.0962768

4.6269953

4.4636364

4.3818182

25.839193

1.2450593

3.0520634

24.901187

1.0378579

0.737891

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Thorium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.737891 3.4636364

0.2706394 2.02766

0.6444326

4.6316455

4.5236337

4.6532214

0.000001 4.5385052

6.3 4.5363636

3.4545455 4.5454545

3.1 6.2726531

2.1425981 7.4881169

0.3621513 9.8756602

9.5389578

7.9673276

2.716112 4.6316455

10.133417 4.5454545

12.275404   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

K-S Test Statistic Mean
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Titanium

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 22.9 Minimum of Log Data 3.1311369

Maximum 655 Maximum of Log Data 6.4846352

Mean 374.40909 Mean of log Data 5.583567

0.5585463

Median 391 SD of log Data 1.1183865

SD 209.12483

Skewness -0.569782

Relevant UCL Statistics

Std. Error of Mean 63.053508

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.93692 Shapiro Wilk Test Statistic 0.7382063

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

1488.0908

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 488.69112    95% H-UCL 1558.2308

   95% Modified-t UCL (Johnson-1978) 486.88574    99% Chebyshev (MVUE) UCL 2098.9608

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1177.1056

   95% Adjusted-CLT UCL (Chen-1995) 466.54839  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.2310587 Data appear Normal at 5% Significance Level

Theta Star 304.13584

MLE of Mean 374.40909

MLE of Standard Deviation 337.44811

nu star 27.083292

Approximate Chi Square Value (.05) 16.216085 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 478.12288

Adjusted Chi Square Value 14.859845    95% Jackknife UCL 488.69112

   95% Standard Bootstrap UCL 475.96043

Anderson-Darling Test Statistic 0.9824626    95% Bootstrap-t UCL 471.93677

Anderson-Darling 5% Critical Value 0.7414803    95% Hall's Bootstrap UCL 463.20297

Kolmogorov-Smirnov Test Statistic 0.2800606    95% Percentile Bootstrap UCL 472.78182

Kolmogorov-Smirnov 5% Critical Value 0.2594475    95% BCA Bootstrap UCL 464.05455

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 649.25296
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97.5% Chebyshev(Mean, Sd) UCL 768.17812

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1001.7836

   95% Approximate Gamma UCL 625.31931

   95% Adjusted Gamma UCL 682.39144

Potential UCL to Use Use 95% Student's-t UCL 488.69112
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11 3

3 8

72.73%

0.17 -1.771957

0.34 -1.07881

0.23 -1.521855

0.0953939 0.3847514

0.05 -2.995732

0.29 -1.237874

10

1

90.91%

0.7939408 0.8113761

0.767 0.767

0.126 -2.277449

0.0857205 0.7023257

0.1728443 0.2271124

N/A

-2.151127

0.4625804

0.1304016

0.0779046

0.1729747

0.1712393

0.1845901

0.1767888

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Tungsten

General Statistics
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.1869697

    N/A    0.0485227

0.0179502

0.2195037

0.2164951

0.2119965

    N/A    0.3578263

    N/A    0.34

    N/A    0.34

    N/A    0.2652128

    N/A    0.2990687

    N/A    0.3655719

    N/A    

    N/A    

    N/A    0.2195037

    N/A    0.34

    N/A

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
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General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Uranium

Raw Statistics Log-transformed Statistics

Minimum 0.42 Minimum of Log Data -0.867501

Maximum 3.4 Maximum of Log Data 1.2237754

Mean 1.7909091 Mean of log Data 0.4037459

0.5645366

Median 1.6 SD of log Data 0.6735921

SD 1.0110337

Skewness 0.3462619

Relevant UCL Statistics

Std. Error of Mean 0.3048381

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9434526 Shapiro Wilk Test Statistic 0.9371739

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

4.2410956

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.3434163    95% H-UCL 3.1488845

   95% Modified-t UCL (Johnson-1978) 2.3487206    99% Chebyshev (MVUE) UCL 5.6690366

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.5141514

   95% Adjusted-CLT UCL (Chen-1995) 2.3263294  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.2058927 Data appear Normal at 5% Significance Level

Theta Star 0.811875

MLE of Mean 1.7909091

MLE of Standard Deviation 1.2058168

nu star 48.52964

Approximate Chi Square Value (.05) 33.538692 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 2.2923232

Adjusted Chi Square Value 31.517489    95% Jackknife UCL 2.3434163

   95% Standard Bootstrap UCL 2.261665

Anderson-Darling Test Statistic 0.2228749    95% Bootstrap-t UCL 2.3980751

Anderson-Darling 5% Critical Value 0.7337907    95% Hall's Bootstrap UCL 2.2723783

Kolmogorov-Smirnov Test Statistic 0.1276136    95% Percentile Bootstrap UCL 2.2636364

Kolmogorov-Smirnov 5% Critical Value 0.2570664    95% BCA Bootstrap UCL 2.2909091

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.1196677
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97.5% Chebyshev(Mean, Sd) UCL 3.6946226

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.8240101

   95% Approximate Gamma UCL 2.5914002

   95% Adjusted Gamma UCL 2.7575855

Potential UCL to Use Use 95% Student's-t UCL 2.3434163
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Vanadium

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 3 Minimum of Log Data 1.0986123

Maximum 23.3 Maximum of Log Data 3.1484534

Mean 15.481818 Mean of log Data 2.5563685

0.4883149

Median 19.4 SD of log Data 0.7316437

SD 7.5600024

Skewness -0.670749

Relevant UCL Statistics

Std. Error of Mean 2.2794265

Coefficient of Variation

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8729651 Shapiro Wilk Test Statistic 0.7863815

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

39.791427

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.61319    95% H-UCL 30.155627

   95% Modified-t UCL (Johnson-1978) 19.536359    99% Chebyshev (MVUE) UCL 53.690968

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 32.715371

   95% Adjusted-CLT UCL (Chen-1995) 18.738569  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.1578142 Data appear Normal at 5% Significance Level

Theta Star 7.1747689

MLE of Mean 15.481818

MLE of Standard Deviation 10.539377

nu star 47.471912

Approximate Chi Square Value (.05) 32.659353 Nonparametric Statistics

Adjusted Level of Significance 0.02783    95% CLT UCL 19.231141

Adjusted Chi Square Value 30.667021    95% Jackknife UCL 19.61319

   95% Standard Bootstrap UCL 19.098257

Anderson-Darling Test Statistic 0.8605329    95% Bootstrap-t UCL 19.218807

Anderson-Darling 5% Critical Value 0.7341471    95% Hall's Bootstrap UCL 18.638917

Kolmogorov-Smirnov Test Statistic 0.2685393    95% Percentile Bootstrap UCL 18.881818

Kolmogorov-Smirnov 5% Critical Value 0.2571668    95% BCA Bootstrap UCL 18.745455

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.417608

97.5% Chebyshev(Mean, Sd) UCL 29.716832
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 38.161825

Use 95% Student's-t UCL 19.61319

   95% Approximate Gamma UCL 22.503554

   95% Adjusted Gamma UCL 23.965533

Potential UCL to Use
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11 5

5 6

54.55%

0.29 -1.237874

2.2 0.7884574

1.072 -0.207641

0.8007934 0.8791137

0.115 -2.162823

1.3 0.2623643

9

2

81.82%

0.9270407 0.9178402

0.762 0.762

0.6479545 -0.986355

0.6755413 1.1889079

1.0171227 2.6873846

N/A

-1.125736

1.0784277

0.5751045

0.6961761

0.9555492

0.9400189

1.0195596

1.6992715

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics

Zirconium

General Statistics

Number of Valid Data Number of Detected Data
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0.9150122

1.1715691

9.1501221

0.2997979

0.6846277

0.6846277 0.6678442

0.3605799 0.6178978

0.2121251

1.0523126

1.0167589

1.0137

0.000001 1.1199703

2.2 1.5

0.4872733 1.2636364

0.000001 1.592476

0.7549313 1.9925649

0.1444998 2.7784622

3.372137

3.1789966

0.4273629 1.0523126

3.6246481 1.2636364

5.1342523

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star
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Future B1 – Area around Cooling Pond 
Surface Soil 

 



35 16

16 19

0.0268 -3.619353

2.11 0.7466879

0.453575 -1.786403

0.6125686 1.5191733

0.0341 -3.378458

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics
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0.158 -1.84516

28

7

80.00%

0.7404908 0.8778937

0.887 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Maximum Non-Detect Maximum Non-Detect

0.2191557 -2.940572

0.4618298 1.4947373

0.3511551 0.3596984

N/A

-3.420007

1.8540636

0.2122312

0.4648082

0 3450819

Mean in Original Scale

SD in Original Scale

95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

0.3450819

0.346193

0.3872101

0.584539

0.5436426

0.8343258

17.396562

1.0109765

0.786057

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

  95% t UCL

0.786057 0.2224223

0.2253244 0.4536807

0.0792034

0.3563494

0.3527004

0.3498335

0.000001 0.439563

2.11 0.3656351

0.2073491 0.3558922

0.000001 0.5676621Median 95% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

0.4670153 0.7170477

0.1268292 1.0104867

1.6348687

8.8780452

3.2534595 0.7170477

0.5658146

0.5951023

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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35 19

19 16

0.0107 -4.537512

1.94 0.662688

0.3477105 -2.209181

0.5223196 1.5991216

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Benzo(a)pyrene
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0.0341 -3.378458

0.158 -1.84516

28

7

80.00%

0.6921193 0.8851974

0.901 0.9015% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.1990157 -2.979181

0.4142008 1.4624689

0.3174019 0.3205207

N/A

-2.9147

1.40864

0.1997197

0 4137833

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.4137833

0.3179866

0.3217426

0.3709892

0.3019175

0.4931221

0.7051206

18.738639

1.3791896

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Original Scale

0.7985806

0.7985806 0.2012147

0.2093049 0.4072187

0.0707389

0.3208287

0.3175698

0.3193508

0.000001 0.4093012

1.94 0.3251716

0.1887576 0.3193707Mean    95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

0.0241 0.5095582

0.4187109 0.6429787

0.1412164 0.9050574

1.3366548

9.885149

3.8701052 0.9050574

0.4821308

0.5053064

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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35 19

19 16

0.013 -4.342806

2.57 0.9439059

0.5124579 -1.753271

0.7273724 1.5912811

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Benzo(b)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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0.0341 -3.378458

0.158 -1.84516

27

8

77.14%

0.7211805 0.9305457

0.901 0.901

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

0.2882714 -2.740586

0.5844972 1.6101367

0.4553315 0.5856715

N/A

-2.959148

1.7828658

0.2842187

0 5863333SD in Original Scale

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.5863333

0.4518035

0.4584309

0.5032042

0.753049

0.517996

0.9893086

19.683848

0.9813031A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

0.7957426

0.7957426 0.2893969

0.2088441 0.5755444

0.0999964

0.4584833

0.4538764

0.4565553

0.000001 0.5865071

2.57 0.454164

0.2781919 0.4619887

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

0.031 0.7252711

0.5892229 0.9138742

0.1387002 1.2843485

2.0057064

9.7090142

3.7607207 1.2843485

0.7182051

0.7531559   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Median 95% KM (Chebyshev) UCL
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35 9

9 26

0.0187 -3.979232

1.06 0.0582689

0.2121222 -2.654263

0.3543538 1.4960189SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Benzo(k)fluoranthene

General Statistics
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0.0341 -3.378458

0.158 -1.84516

32

3

91.43%

0.6370426 0.8297701Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.6370426 0.8297701

0.829 0.829

0.0705857 -3.584855

0.1918218 0.9535279

0.1254119 0.0647251

N/A

-3.363179

0 8810543

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.8810543

0.0756071

0.1903793

0.130021

0.1341737

0.1631781

0.0724486

0.4506661

0.470686

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

8.1119905

0.9729068

0.7656988

0.7656988 0.0728272

0.2928341 0.1882485

0.0338035

0.1299863

0.1284289

0.1275509

0.000001 0.401744

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

1.06 0.1351026

0.0668171 0.1327743

0.000001 0.220173

0.1954463 0.2839297

0.1316921 0.4091673

0.5073739

9.2184457

3.4594364 0.1299863

0.1780492

0.1870284   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.1870284   95% Adjusted Gamma UCL
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35 5

5 30

0.0936 -2.368725

0.291 -1.234432

0.1951 -1.752661

0.0975417 0.5647556SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Carbazole

General Statistics
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0.339 -1.081755

1.58 0.4574248

35

0

100.00%

0.8282857 0.8115479

0.762 0.7625% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.762 0.762

0.2257571 -1.594151

0.1437275 0.4086761

0.2668371 0.2517578

N/A

-1.752661

0 2475299

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.2475299

0.1784511

0.0441034

0.1910567

0.1907778

0.1921391

0.1926662

1.8861711

0.1034371

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

18.861711

0.5479115

0.6810375

0.6810375 0.1951

0.3583965 0.0872439

0.043622

0.2688614

0.2668518

0.2763812

0.0936 0.2865594

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star

0.291 0.269

0.2016118 0.2726

0.2038403 0.3852437

0.0439455 0.4675191

16.570875 0.6291331

0.0121666

1159.9612

1081.8891 0.2688614

0.2161607 0.2726

0.2168745   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

0.2168745   95% Adjusted Gamma UCL
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35 13

13 22

0.023 -3.772261

0.982 -0.018164

0.2550538 -1.880703

0.2722241 1.1004627SD of Detected SD of Detected

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Indeno(1,2,3-cd)pyrene

General Statistics
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0.0339 -3.38434

0.158 -1.84516

29

6

82.86%

0.7963558 0.9831231

0.866 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.1085857 -3.149214

0.1982834 1.2168577

0.1652587 0.1591132

0.5391933 -3.367996

0.2580765 1.3550017

0 6129563 0 1041524

SD SD in Log Scale

95% MLE (t) UCL Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

0.6129563 0.1041524

0.7120364 0.2000498

0.1613303

0.1638341

0.1844244

0.1703048

0.9043083

0.282043

23.512015

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

0.2382931

0.7558597

0.7558597 0.109723

0.2425725 0.1947444

0.0342769

0.1676827

0.1661035

0.1591416

0.000001 0.220008

0.982 0.1954857

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

0.0947349 0.1743125

0.000001 0.2591325

0.2044245 0.3237821

0.1229923 0.4507737

0.7702508

8.609461

3.0928342 0.1676827

0.2637117

0.277657

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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33 25

25 8

34 24.24%

0.0074 -4.906275

4.46 1.4951488

0.434604 -2.490729

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.9563794 1.86349

0.0035 -5.654992

0.0042 -5.472671

8

25

24.24%

0.4991966 0.9184267

0.918 0.918

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

SD of Detected SD of Detected

0.918 0.918

0.3296958 -3.41195

0.8493903 2.3109402

0.5801539 2.8004429

0.1489503 -3.526509

1 0005106 2 4719189

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

1.0005106 2.4719189

0.4439691 0.3295512

0.4439267 0.8494479

0.5800263

0.59535

0.723137

4.6444651

0.3764131

1.1545931

18.820656

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

SD SD in Log Scale

1.5532081

0.829909 0.3310394

0.1870494 0.8358983

0.1485118

0.5826018

0.5753195

0.5806796

0.000001 0.900111

4.46 0.6129273

0.3292457 0.5902606Mean    95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

A-D Test Statistic Nonparametric Statistics

K-S Test Statistic Mean

5% K-S Critical Value SD

0.0199 0.9783872

0.8495698 1.2584951

0.1848795 1.8087128

1.7808666

12.202046

5.3603889 1.8087128

0.7494738

0.7835085

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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33 21

21 12

34 36.36%

0.0032 -5.744604

0.339 -1.081755

0.0460857 -3.944854

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1260

General Statistics

Number of Valid Data Number of Detected Data
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0.0807381 1.2387721

0.0035 -5.654992

0.359 -1.024433

33

0

100.00%

0.5509686 0.934655

0.908 0.9085% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.908 0.908

0.0374414 -4.43404

0.0713679 1.5098403

0.0584855 0.0852761

N/A

-4.649198

1.4334708

0 0306623

SD in Log Scale

Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

0.0306623

0.0671291

0.0504566

0.0517993

0.0604021

0.0573261

0.6291646

0.0732491

26.424913

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean in Original Scale

SD in Original Scale

1.3893662

0.7875847

0.7875847 0.0321346

0.1976494 0.0668105

0.0121214

0.0526668

0.0520725

0.052175

0.000001 0.0913182

0.339 0.0572908

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

0.0295115 0.0532216

0.0076 0.0849704

0.0676089 0.1078326

0.1991769 0.1527408

0.1481672

13.145678

5.990785 0.1078326

0.0647576

0.0675572

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Aluminum

General Statistics

Number of Valid Observations 48 Number of Distinct Observations 46

Number of Missing Values 15

Raw Statistics Log-transformed Statistics

Minimum 2990 Minimum of Log Data 8.0030287

Maximum 13400 Maximum of Log Data 9.50301

Mean 8264.375 Mean of log Data 8.9812079

Median 8115 SD of log Data 0.2896561
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g

SD 2235.8671

Std. Error of Mean 322.71962

Coefficient of Variation 0.2705428

Skewness 0.3119804

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9719951 Shapiro Wilk Test Statistic 0.9541499

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

10486.093

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8805.8749    95% H-UCL 8945.202

   95% Modified-t UCL (Johnson-1978) 8808.2969    99% Chebyshev (MVUE) UCL 11791.666

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9821.4441

   95% Adjusted-CLT UCL (Chen-1995) 8810.7294  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.342963 Data appear Normal at 5% Significance Level

Theta Star 669.5617

MLE of Mean 8264.375

MLE of Standard Deviation 2352 3412MLE of Standard Deviation 2352.3412

nu star 1184.9244

Approximate Chi Square Value (.05) 1106.0042 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 8795.2015

Adjusted Chi Square Value 1103.656    95% Jackknife UCL 8805.8749

   95% Standard Bootstrap UCL 8778.8037

Anderson-Darling Test Statistic 0.3598462    95% Bootstrap-t UCL 8833.5583

Anderson-Darling 5% Critical Value 0.7488163    95% Hall's Bootstrap UCL 8858.5017

Kolmogorov-Smirnov Test Statistic 0.0867039    95% Percentile Bootstrap UCL 8813.5417

Kolmogorov-Smirnov 5% Critical Value 0.127732    95% BCA Bootstrap UCL 8772.2917

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9671.0772

97.5% Chebyshev(Mean, Sd) UCL 10279.758

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11475.395

   95% Approximate Gamma UCL 8854.0892

   95% Adjusted Gamma UCL 8872.9273

Potential UCL to Use Use 95% Student's-t UCL 8805.8749
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48 5

5 43

0.27 -1.309333

1.7 0.5306283

0.67 -0.630643

0.5855339 0.7033146

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Antimony

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future B1.xls: SS_Future B1 

Page 10 of 25

0.0215 -3.839702

0.32 -1.139434

44

4

91.67%

0.7236869 0.8874447

0.762 0.762

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

0.762 0.762

0.1046031 -3.189219

0.2607477 1.1121809

0.1677531 0.1139553

N/A

-4.17137

1.3292311

0 0802203

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

0.0802203

0.2655707

0.1445383

0.1502882

0.1867003

0.0631729

1.0634867

0.6300032

10.634867

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean in Original Scale

0.5397895

0.6838578

0.6838578 0.3116667

0.3601283 0.2085699

0.0336578

0.368142

0.3670288

0.3770204

0.000001 0.4692219

1.7 0.55Maximum    95% KM (BCA) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

0.0697926 0.52125

0.000001 0.4583777

0.2682525 0.5218597

0.0933226 0.6465577

0.7478633

8.9589718

3.3021898 0.368142

0.18935

0.1956289   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
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Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 48 Number of Distinct Observations 30

Minimum 1.9 Minimum of Log Data 0.6418539

Maximum 14.1 Maximum of Log Data 2.6461748

Mean 6.31875 Mean of log Data 1.7902766

Median 5.7 SD of log Data 0.3271232

SD 2.2247789
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Std. Error of Mean 0.3211192

Coefficient of Variation 0.3520916

Skewness 1.5550583

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8371592 Shapiro Wilk Test Statistic 0.9051219

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

8.2153822

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.8575645    95% H-UCL 6.8845536

   95% Modified-t UCL (Johnson-1978) 6.8695772    99% Chebyshev (MVUE) UCL 9.3439804

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.6408292

   95% Adjusted-CLT UCL (Chen-1995) 6.9239586  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.9709756 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.7043548

MLE of Mean 6.31875

MLE of Standard Deviation 2.1096545

nu star 861 21366nu star 861.21366

Approximate Chi Square Value (.05) 794.10451 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 6.846944

Adjusted Chi Square Value 792.11917    95% Jackknife UCL 6.8575645

   95% Standard Bootstrap UCL 6.8397882

Anderson-Darling Test Statistic 2.2033381    95% Bootstrap-t UCL 6.9556156

Anderson-Darling 5% Critical Value 0.7494892    95% Hall's Bootstrap UCL 6.9351077

Kolmogorov-Smirnov Test Statistic 0.1897582    95% Percentile Bootstrap UCL 6.84375

Kolmogorov-Smirnov 5% Critical Value 0.1278387    95% BCA Bootstrap UCL 6.93125

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.718476

97.5% Chebyshev(Mean, Sd) UCL 8.3241386

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.5138454

   95% Approximate Gamma UCL 6.8527426

   95% Adjusted Gamma UCL 6.8699181

or 95% Modified-t UCL 6.8695772

Potential UCL to Use Use 95% Student's-t UCL 6.8575645
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Number of Valid Observations 48 Number of Distinct Observations 39

Beryllium

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 0.17 Minimum of Log Data -1.771957

Maximum 16.9 Maximum of Log Data 2.8273136

Mean 1.515 Mean of log Data -0.323259

Median 0.56 SD of log Data 1.0646954

SD 2.7556665
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Std. Error of Mean 0.3977462

Coefficient of Variation 1.8189218

Skewness 4.1503207

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5021818 Shapiro Wilk Test Statistic 0.8754636

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

2.6881898

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.182389    95% H-UCL 1.8535525

   95% Modified-t UCL (Johnson-1978) 2.2221005    99% Chebyshev (MVUE) UCL 3.5395715

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.2547637

   95% Adjusted-CLT UCL (Chen-1995) 2.4238279  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7667507 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.9758704

MLE of Mean 1.515

MLE of Standard Deviation 1.7301571

nu star 73 608067nu star 73.608067

Approximate Chi Square Value (.05) 54.850543 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 2.1692343

Adjusted Chi Square Value 54.348906    95% Jackknife UCL 2.182389

   95% Standard Bootstrap UCL 2.1568889

Anderson-Darling Test Statistic 4.1679262    95% Bootstrap-t UCL 2.8115163

Anderson-Darling 5% Critical Value 0.789096    95% Hall's Bootstrap UCL 4.6777607

Kolmogorov-Smirnov Test Statistic 0.2649666    95% Percentile Bootstrap UCL 2.1960417

Kolmogorov-Smirnov 5% Critical Value 0.1327365    95% BCA Bootstrap UCL 2.435

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.2487355

97.5% Chebyshev(Mean, Sd) UCL 3.9989242

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.4725247

   95% Approximate Gamma UCL 2.0330924

   95% Adjusted Gamma UCL 2.0518577

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.2487355
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Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 48 Number of Distinct Observations 39

Minimum 7.7 Minimum of Log Data 2.0412203

Maximum 28.3 Maximum of Log Data 3.3428618

Mean 15.529167 Mean of log Data 2.7039235

Median 14.85 SD of log Data 0.2779828

SD 4.5668537
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Std. Error of Mean 0.6591685

Coefficient of Variation 0.2940823

Skewness 1.1154999

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8987303 Shapiro Wilk Test Statistic 0.9637928

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

19.463082

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.635203    95% H-UCL 16.700533

   95% Modified-t UCL (Johnson-1978) 16.652892    99% Chebyshev (MVUE) UCL 21.806043

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.270314

   95% Adjusted-CLT UCL (Chen-1995) 16.726806  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.250377 Data appear Lognormal at 5% Significance Level

Theta Star 1.267648

MLE of Mean 15.529167

MLE of Standard Deviation 4.4368364

nu star 1176 0362nu star 1176.0362

Approximate Chi Square Value (.05) 1097.4169 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 16.613402

Adjusted Chi Square Value 1095.078    95% Jackknife UCL 16.635203

   95% Standard Bootstrap UCL 16.572408

Anderson-Darling Test Statistic 0.9096778    95% Bootstrap-t UCL 16.807976

Anderson-Darling 5% Critical Value 0.7488251    95% Hall's Bootstrap UCL 16.766324

Kolmogorov-Smirnov Test Statistic 0.1484045    95% Percentile Bootstrap UCL 16.6

Kolmogorov-Smirnov 5% Critical Value 0.1277342    95% BCA Bootstrap UCL 16.710417

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.402416

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.087811

Use 95% Student's-t UCL 16.635203

   95% Approximate Gamma UCL 16.641681

   95% Adjusted Gamma UCL 16.677225

or 95% Modified-t UCL 16.652892

Potential UCL to Use
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Cobalt

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 48 Number of Distinct Observations 28

Minimum 1.3 Minimum of Log Data 0.2623643

Maximum 16.2 Maximum of Log Data 2.7850112

Mean 3.89375 Mean of log Data 1.2601697

Median 3.6 SD of log Data 0.4286734

SD 2.1934531
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Std. Error of Mean 0.3165977

Coefficient of Variation 0.5633267

Skewness 3.8890004

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6738484 Shapiro Wilk Test Statistic 0.946995

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

5.4031768

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.4249777    95% H-UCL 4.3365778

   95% Modified-t UCL (Johnson-1978) 4.454597    99% Chebyshev (MVUE) UCL 6.3202666

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.9362997

   95% Adjusted-CLT UCL (Chen-1995) 4.6043984  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.8899151 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.7962817

MLE of Mean 3.89375

MLE of Standard Deviation 1.7608299

nu star 469 43185nu star 469.43185

Approximate Chi Square Value (.05) 420.19446 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 4.4145069

Adjusted Chi Square Value 418.758    95% Jackknife UCL 4.4249777

   95% Standard Bootstrap UCL 4.3950967

Anderson-Darling Test Statistic 1.1898353    95% Bootstrap-t UCL 4.7155563

Anderson-Darling 5% Critical Value 0.7533095    95% Hall's Bootstrap UCL 6.8455195

Kolmogorov-Smirnov Test Statistic 0.1478211    95% Percentile Bootstrap UCL 4.4458333

Kolmogorov-Smirnov 5% Critical Value 0.1281974    95% BCA Bootstrap UCL 4.63125

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.2737673

97.5% Chebyshev(Mean, Sd) UCL 5.8709019

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.0438573

   95% Approximate Gamma UCL 4.3500104

   95% Adjusted Gamma UCL 4.3649322

or 95% Modified-t UCL 4.454597

Potential UCL to Use Use 95% Student's-t UCL 4.4249777
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48 15

15 33

15 68.75%

20.3 3.0106209

779 6.658011

107.22667 4.0503437

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data
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189.99926 0.9745975

6 1.7917595

65.3 4.178992

42

6

87.50%Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

0.4605809 0.8715656

0.881 0.881

39.221875 2.6034079

113.69344 1.2081223

66.757046 44.070161

N/A

2 0288517MLE yields a negative mean Mean in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

2.0288517

1.5154468

35.766888

114.5637

63.512827

65.360701

86.602707

46.011229

0.7900123k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

135.72784

23.700369

1.3463456

0.7663177

0.7663177 47.571567

0.228546 110.22093

16.468634

74.660059

73.883616

0.000001 153.44712

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

Assuming Gamma Distribution    95% KM (z) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

779 82.388576

33.508334 79.337861

0.000001 119.35668

115.22085 150.41815

0.0812759 211.43241

412.27884

7.8024864

2.6211792 75.204729

99.744541

103.38461

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL

103.38461   95% Adjusted Gamma UCL
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Number of Valid Observations 48 Number of Distinct Observations 42

Iron

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 5830 Minimum of Log Data 8.6707723

Maximum 69900 Maximum of Log Data 11.154821

Mean 11054.792 Mean of log Data 9.1917398

Median 9255 SD of log Data 0.3964233

SD 9245.0032
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Std. Error of Mean 1334.4013

Coefficient of Variation 0.8362892

Skewness 5.7871522

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.3938556 Shapiro Wilk Test Statistic 0.7726151

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

14507.98

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13293.819    95% H-UCL 11797.866

   95% Modified-t UCL (Johnson-1978) 13479.591    99% Chebyshev (MVUE) UCL 16826.73

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13327.538

   95% Adjusted-CLT UCL (Chen-1995) 14440.685  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.1067213 Data do not follow a Discernable Distribution (0.05)

Theta Star 2691.8777

MLE of Mean 11054.792

MLE of Standard Deviation 5455.1029

nu star 394 24525nu star 394.24525

Approximate Chi Square Value (.05) 349.22229 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 13249.686

Adjusted Chi Square Value 347.91524    95% Jackknife UCL 13293.819

   95% Standard Bootstrap UCL 13221.709

Anderson-Darling Test Statistic 4.3198175    95% Bootstrap-t UCL 18127.293

Anderson-Darling 5% Critical Value 0.7533376    95% Hall's Bootstrap UCL 22747.97

Kolmogorov-Smirnov Test Statistic 0.2373967    95% Percentile Bootstrap UCL 13471.458

Kolmogorov-Smirnov 5% Critical Value 0.1283028    95% BCA Bootstrap UCL 15068.333

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16871.312

97.5% Chebyshev(Mean, Sd) UCL 19388.125

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24331.917

   95% Approximate Gamma UCL 12480.014

   95% Adjusted Gamma UCL 12526.899

or 95% Modified-t UCL 13479.591

Potential UCL to Use Use 95% Student's-t UCL 13293.819
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Number of Valid Observations 48 Number of Distinct Observations 48

Lead

General Statistics

Raw Statistics Log-transformed Statistics

Minimum 2.5 Minimum of Log Data 0.9162907

Maximum 175 Maximum of Log Data 5.164786

Mean 21.875 Mean of log Data 2.6548146

Median 15.45 SD of log Data 0.8608522

SD 29.045207
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Std. Error of Mean 4.1923145

Coefficient of Variation 1.3277809

Skewness 3.820119

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.5615835 Shapiro Wilk Test Statistic 0.9634976

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 28.909397    95% H-UCL 27.131311

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 32.924202

   95% Adjusted-CLT UCL (Chen-1995) 31.240707  97.5% Chebyshev (MVUE) UCL 38.348228

   95% Modified-t UCL (Johnson-1978) 29.294661    99% Chebyshev (MVUE) UCL 49.002675

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.2352785 Data appear Lognormal at 5% Significance Level

Theta Star 17.708557

MLE of Mean 21 875MLE of Mean 21.875

MLE of Standard Deviation 19.681836

nu star 118.58674

Approximate Chi Square Value (.05) 94.442169 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 28.770744

Adjusted Chi Square Value 93.775644    95% Jackknife UCL 28.909397

   95% Standard Bootstrap UCL 28.666652

Anderson-Darling Test Statistic 1.7826384    95% Bootstrap-t UCL 34.977303

Anderson-Darling 5% Critical Value 0.7719155    95% Hall's Bootstrap UCL 48.314981

Kolmogorov-Smirnov Test Statistic 0.171149    95% Percentile Bootstrap UCL 29.122917

Kolmogorov-Smirnov 5% Critical Value 0.1307306    95% BCA Bootstrap UCL 31.9625

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 40.148875

97.5% Chebyshev(Mean, Sd) UCL 48.055996

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 63.588003

27.131311

   95% Approximate Gamma UCL 27.467443

   95% Adjusted Gamma UCL 27.662673

Potential UCL to Use Use 95% H-UCL
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General Statistics

Number of Valid Observations 48 Number of Distinct Observations 44

Manganese

Number of Missing Values 15

Raw Statistics Log-transformed Statistics

Minimum 24.5 Minimum of Log Data 3.1986731

Maximum 336 Maximum of Log Data 5.8171112

Mean 120.32917 Mean of log Data 4.6991406

Median 106.5 SD of log Data 0.4342803
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g

SD 55.319278

Std. Error of Mean 7.98465

Coefficient of Variation 0.4597329

Skewness 1.6965873

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.86789 Shapiro Wilk Test Statistic 0.9611705

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

169.40894

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 133.72682    95% H-UCL 135.66488

   95% Modified-t UCL (Johnson-1978) 134.05271    99% Chebyshev (MVUE) UCL 198.44922

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 154.62495

   95% Adjusted-CLT UCL (Chen-1995) 135.552  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.3111941 Data appear Lognormal at 5% Significance Level

Theta Star 22.655765

MLE of Mean 120.32917

MLE of Standard Deviation 52.21254

nu star 509 87463nu star 509.87463

Approximate Chi Square Value (.05) 458.51004 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 133.46275

Adjusted Chi Square Value 457.00826    95% Jackknife UCL 133.72682

   95% Standard Bootstrap UCL 133.65568

Anderson-Darling Test Statistic 0.9389135    95% Bootstrap-t UCL 137.40868

Anderson-Darling 5% Critical Value 0.7529152    95% Hall's Bootstrap UCL 136.85099

Kolmogorov-Smirnov Test Statistic 0.1314397    95% Percentile Bootstrap UCL 133.43333

Kolmogorov-Smirnov 5% Critical Value 0.1281604    95% BCA Bootstrap UCL 135.21875

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 155.13345

97.5% Chebyshev(Mean, Sd) UCL 170.19329

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 199.77543

   95% Approximate Gamma UCL 133.80904

   95% Adjusted Gamma UCL 134.24875

or 95% Modified-t UCL 134.05271

Potential UCL to Use Use 95% Student's-t UCL 133.72682
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48 4

2 44

0.16 -1.832581

0.33 -1.108663

0.2025 -1.651602

0.085 0.3619594

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.083 -2.488915

0.25 -1.386294

1

97.92%

0.6296585 0.6296585

0.748 0.748

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

0.0715417 -2.746904

0.0476665 0.4078141

0.0830859 0.0776927

N/A

-3.288469

0.7066739

0.0502355

0.0540328

0 0633216

Mean in Original Scale

SD in Original Scale

95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

0.0633216

0.0635156

0.0692847

0.0591054

2.4975049

0.0810809

19.980039

0.9615215

0.6573612

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

  95% t UCL

0.6573612 0.1635417

0.3950599 0.0242804

0.0040467

0.1703318

0.170198

0.1694843

0.000001     N/A    

0.33 0.1670833

0.0168759 0.33

0.000001 0.181181Median 95% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

0.0604997 0.1888136

0.10189 0.2038062

0.1656287

9.7814424

3.8056255 0.1703318

0.0433755 0.33

    N/A

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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General Statistics

Number of Valid Observations 48 Number of Distinct Observations 31

Thorium

Number of Missing Values 15

Raw Statistics Log-transformed Statistics

Minimum 1.8 Minimum of Log Data 0.5877867

Maximum 7.4 Maximum of Log Data 2.00148

Mean 4.9322917 Mean of log Data 1.5586286

Median 4.9 SD of log Data 0.2933439
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SD 1.2330868

Std. Error of Mean 0.1779808

Coefficient of Variation 0.2500028

Skewness -0.3858

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.96795 Shapiro Wilk Test Statistic 0.8867156

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance LevelData appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

6.2904699

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.2309303    95% H-UCL 5.3561539

   95% Modified-t UCL (Johnson-1978) 5.2292785    99% Chebyshev (MVUE) UCL 7.081791

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.8876198

   95% Adjusted-CLT UCL (Chen-1995) 5.214454  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.777392 Data appear Normal at 5% Significance Level

Theta Star 0.3860171

MLE of Mean 4.9322917

MLE of Standard Deviation 1 3798365MLE of Standard Deviation 1.3798365

nu star 1226.6296

Approximate Chi Square Value (.05) 1146.3121 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 5.225044

Adjusted Chi Square Value 1143.9211    95% Jackknife UCL 5.2309303

   95% Standard Bootstrap UCL 5.219719

Anderson-Darling Test Statistic 0.9987959    95% Bootstrap-t UCL 5.2127918

Anderson-Darling 5% Critical Value 0.7487749    95% Hall's Bootstrap UCL 5.2243997

Kolmogorov-Smirnov Test Statistic 0.1642735    95% Percentile Bootstrap UCL 5.2310417

Kolmogorov-Smirnov 5% Critical Value 0.1277218    95% BCA Bootstrap UCL 5.2064583

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.7080918

97.5% Chebyshev(Mean, Sd) UCL 6.0437811

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.7031778

Potential UCL to Use Use 95% Student's-t UCL 5.2309303

   95% Approximate Gamma UCL 5.2778774

   95% Adjusted Gamma UCL 5.2889095
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General Statistics

Number of Valid Observations 48 Number of Distinct Observations 45

Titanium

Number of Missing Values 15

Raw Statistics Log-transformed Statistics

Minimum 241 Minimum of Log Data 5.4847969

Maximum 1070 Maximum of Log Data 6.9754139

Mean 451.625 Mean of log Data 6.0759234

Median 438 SD of log Data 0.2691821
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SD 134.08486

Std. Error of Mean 19.353483

Coefficient of Variation 0.2968942

Skewness 2.0464913

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.858717 Shapiro Wilk Test Statistic 0.9669818

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

562.01562

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 484.09873    95% H-UCL 484.36745

   95% Modified-t UCL (Johnson-1978) 485.05152    99% Chebyshev (MVUE) UCL 627.90156

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 528.47403

   95% Adjusted-CLT UCL (Chen-1995) 489.56707  97.5% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.861527 Data appear Gamma Distributed at 5% Significance Level

Theta Star 35.114415

MLE of Mean 451.625

MLE of Standard Deviation 125.93073

nu star 1234 7066nu star 1234.7066

Approximate Chi Square Value (.05) 1154.1213 Nonparametric Statistics

Adjusted Level of Significance 0.045    95% CLT UCL 483.45865

Adjusted Chi Square Value 1151.722    95% Jackknife UCL 484.09873

   95% Standard Bootstrap UCL 483.67916

Anderson-Darling Test Statistic 0.4845229    95% Bootstrap-t UCL 492.31045

Anderson-Darling 5% Critical Value 0.7487668    95% Hall's Bootstrap UCL 504.82495

Kolmogorov-Smirnov Test Statistic 0.1057181    95% Percentile Bootstrap UCL 483.79167

Kolmogorov-Smirnov 5% Critical Value 0.1277198    95% BCA Bootstrap UCL 492.22917

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 535.98488

97.5% Chebyshev(Mean, Sd) UCL 572.48746

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 644.18972

   95% Approximate Gamma UCL 483.15924

   95% Adjusted Gamma UCL 484.16578

Potential UCL to Use Use 95% Approximate Gamma UCL 483.15924
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48 29

26 19

0.15 -1.89712

17.9 2.8848007

1.7988966 -0.111048

3.4069942 1.0903714

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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0.11 -2.207275

2.3 0.8329091

45

3

93.75%

0.4335209 0.9264045

0.926 0.9265% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

1.1595417 -0.892663

2.7524785 1.3742541

1.8261586 1.8342403

N/A

-0.982329

1.4091836

1.1310845

2 7589567

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

2.7589567

1.7992703

1.8391921

2.1475795

1.8015791

0.7797631

2.3069782

45.226262

1.8365045

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Original Scale

0.7801156

0.7801156 1.1606642

0.1684241 2.7210729

0.3999107

1.8316851

1.8184588

1.8241418

0.000001 3.679179

17.9 1.9588233

1.0868337 1.9166967Mean    95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

0.3 2.9038346

2.7758838 3.6581058

0.1436161 5.1397256

7.5676308

13.787147

6.4258726 2.9038346

2.3318757

2.3899158

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
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Uranium

General Statistics

Number of Valid Observations 52 Number of Distinct Observations 45

Number of Missing Values 15

Raw Statistics Log-transformed Statistics

Minimum 1.1 Minimum of Log Data 0.0953102

Maximum 225 Maximum of Log Data 5.4161004

Mean 21.630769 Mean of log Data 2.2226117

Median 9.6 SD of log Data 1.299657
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SD 36.618122

Std. Error of Mean 5.0780199

Coefficient of Variation 1.6928719

Skewness 3.8867061

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.2895129 Lilliefors Test Statistic 0.1003294

Lilliefors Critical Value 0.1228661 Lilliefors Critical Value 0.1228661

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance LevelData not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 30.137899    95% H-UCL 34.924268

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 41.697315

   95% Adjusted-CLT UCL (Chen-1995) 32.90789  97.5% Chebyshev (MVUE) UCL 50.70787

   95% Modified-t UCL (Johnson-1978) 30.594065    99% Chebyshev (MVUE) UCL 68.407362

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.6804825 Data appear Lognormal at 5% Significance Level

Theta Star 31 787401Theta Star 31.787401

MLE of Mean 21.630769

MLE of Standard Deviation 26.22186

nu star 70.770177

Approximate Chi Square Value (.05) 52.402364 Nonparametric Statistics

Adjusted Level of Significance 0.0453846    95% CLT UCL 29.983369

Adjusted Chi Square Value 51.951705    95% Jackknife UCL 30.137899

   95% Standard Bootstrap UCL 29.920582

Anderson-Darling Test Statistic 1.5473695    95% Bootstrap-t UCL 36.862706

Anderson-Darling 5% Critical Value 0.7966609    95% Hall's Bootstrap UCL 63.157343

Kolmogorov-Smirnov Test Statistic 0.1374032    95% Percentile Bootstrap UCL 30.551923

Kolmogorov-Smirnov 5% Critical Value 0.128492    95% BCA Bootstrap UCL 33.123077

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 43.765345

97.5% Chebyshev(Mean, Sd) UCL 53.342993

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 72.156429

34.924268

   95% Approximate Gamma UCL 29.212677

   95% Adjusted Gamma UCL 29.466085

Potential UCL to Use Use 95% H-UCL
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48 46

37 2

9.2 2.2192035

52.9 3.9684033

19.504348 2.9050403

8.261933 0.3462076

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Vanadium

General Statistics

Number of Valid Data Number of Detected Data
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11.2 2.4159138

15.4 2.7343675

15

33

31.25%

0.7848285 0.9391947

0.945 0.945

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

18.96875 2.8624133

8.4935309 0.3981452

21.02578 21.063655

17.760131 2.8827113

9.8756531 0.3569499

20.151894 19.141951

20 278938 8 279386395% MLE (Tiku) UCL SD in Original Scale

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

20.278938 8.2793863

21.147118

21.160772

21.669248

20.91045

7.2919606

2.6747742

670.86037

1.5711934A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

0.7506973

0.7506973 19.160417

0.1305995 8.1786905

1.194302

21.164368

21.124869

21.163936

4.0418027 21.929647

52.9 21.19375

19.029275 21.112917

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

17.1 24.366259

8.4473659 26.61883

5.9647517 31.043572

3.1902879

572.61616

518.11221 24.366259

21.031102

21.096176   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Median 95% KM (Chebyshev) UCL
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48 31

24 17

1.2 0.1823216

47.8 3.8670256

4.9709677 1.1520842

8.4189545 0.7807174

0.74 -0.301105

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Raw Statistics Log-transformed Statistics

Zirconium

General Statistics
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17.6 2.8678989

47

1

97.92%

0.4083391 0.8722069

0.929 0.929

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Maximum Non-Detect Maximum Non-Detect

3.6901042 0.7278346

7.041713 0.9395167

5.3955216 4.3951187

N/A

0.6825121

0.9229196

3.5302354

7.0108329

5 228174

Mean in Original Scale

SD in Original Scale

95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5.228174

5.462235

6.6778784

4.1038023

1.1484204

4.328526

71.202068

2.6516803

0.7696863

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

  95% t UCL

0.7696863 3.7120515

0.1615206 6.8838337

1.0116908

5.4095946

5.3761348

5.3807172

0.000001 8.8211082

47.8 5.7783901

3.2515408 5.5478233

1.9869721 8.1219095Median 95% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

7.1292111 10.030059

0.1568993 13.778248

20.723749

15.062329

7.304928 5.7783901

6.7044847

6.8621476

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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Future B2 – AOI 2 & 4 Soils Area at Cooling Pond 
Surface Soil 

 



8 2

2 6

17 75.00%

0.0465 -3.068303

0.307 -1.180908

0.17675 -2.124605

0.1842013 1.3345901

0.0377 -3.278095

0.0762 -2.574394

7

1

87.50%

    N/A        N/A    

    N/A        N/A    

0.0633375 -3.317717

0.0990234 0.9349184

0.1296668 0.1779763

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Benzo(a)anthracene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects
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    N/A    

    N/A    

    N/A    

    N/A    0.0790625

    N/A    0.0861523

0.0430761

0.1606736

0.1499164

0.2675414

    N/A        N/A    

    N/A    0.307

    N/A    0.307

    N/A    0.266827

    N/A    0.3480729

    N/A    0.5076647

    N/A    

    N/A    

    N/A    0.307

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

nu star
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8 7

7 1

17 12.50%

0.0282 -3.568433

0.261 -1.343235

0.1217143 -2.479728

0.1045353 0.9565476

0.0762 -2.574394

0.0762 -2.574394

0.7934182 0.843612

0.803 0.803

0.1112625 -2.578205

0.1011952 0.9283602

0.1790465 0.3655588

0.0361171 -2.555535

0.1762336 0.9111775

0.1541645 0.1122095

0.2074509 0.1004454

0.1794913

0.1685

0.175775

0.3553254

0.9425427

0.129134

13.195598

0.6675071A-D Test Statistic Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(a)pyrene

General Statistics
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0.7214556

0.7214556 0.1115938

0.3170992 0.0944599

0.0360977

0.1799836

0.1709691

0.1793147

0.0282 0.2188672

0.261 0.1721875

0.1125397 0.1703

0.050659 0.2689398

0.1001994 0.3370236

1.0324488 0.470761

0.1090027

16.519181

8.3296989 0.2689398

0.2231851

0.2690048   95% Adjusted Gamma UCL

Warning: Recommended UCL exceeds the maximum observation

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean
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8 7

7 1

17 12.50%

0.0556 -2.889572

0.416 -0.87707

0.1768857 -2.009066

0.1508213 0.7708406

0.0408 -3.199073

0.0408 -3.199073

0.7267463 0.8377715

0.803 0.803

0.157325 -2.24446

0.1501948 0.9760094

0.2579307 0.5909194

0.1486234 -2.237181

0.1527861 0.9620833

0.2509648 0.1574779

0.2480883 0.150036

0.2579772

0.246

0.2507

0.5698594

1.213248

0.1457952Theta Star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Benzo(b)fluoranthene

General Statistics
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16.985472

0.8246856

0.7154514

0.7154514 0.161725

0.3152752 0.1366354

0.0521785

0.2605813

0.247551

0.2581497

0.000001 0.6937509

0.416 0.251125

0.1547751 0.249225

0.0987 0.3891659

0.1529984 0.4875797

0.3367881 0.6808947

0.4595624

5.3886089

1.3358343 0.3891659

0.6243458

0.9325124

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics
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8 2

2 6

17 75.00%

0.065 -2.733368

0.154 -1.870803

0.1095 -2.302085

0.0629325 0.6099258

0.0357 -3.332605

0.0762 -2.574394

7

1

87.50%

    N/A        N/A    

    N/A        N/A    

0.0462063 -3.378778

0.0464214 0.7622149

0.0773009 0.1041406

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Benzo(k)fluoranthene

General Statistics

Number of Valid Data Number of Detected Data
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.076125

    N/A    0.029434

0.014717

0.1040075

0.1003323

0.140519

    N/A        N/A    

    N/A        N/A    

    N/A    0.154

    N/A    0.1402749

    N/A    0.1680326

    N/A    0.2225572

    N/A    

    N/A    

    N/A    0.1040075

    N/A    0.154

    N/A

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
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8 3

3 5

17 62.50%

0.0364 -3.313187

0.313 -1.161552

0.1678 -2.11518

0.1388154 1.0964365

0.0377 -3.278095

0.0762 -2.574394

6

2

75.00%

0.9925688 0.9627237

0.767 0.767

0.0795813 -3.090442

0.1043811 1.0325808

0.1494993 0.3046016

N/A

-2.881135

0.8635838

0.0850574

0.1009963

0.1527083

0.1397545

0.1742059

0.2237739

    N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.085675

    N/A    0.0941496

0.040768

0.1629131

0.1527323

0.1784595

    N/A    0.1259289

    N/A    0.313

    N/A    0.313

    N/A    0.2633784

    N/A    0.3402708

    N/A    0.491311

    N/A    

    N/A    

    N/A    0.1629131

    N/A    0.313   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Theta Star
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20 17

17 3

12 15.00%

0.0535 -2.928074

12.2 2.501436

3.8126765 0.4153218

3.6838303 1.7698683

0.7 -0.356675

3.92 1.3660917

11

9

55.00%

0.8892393 0.8682154

0.892 0.892

3.448775 0.3649389

3.5075546 1.6594408

4.8049564 23.342945

3.2370023 0.1915297

3.9850054 1.7150093

4.7777881 3.2926156

5.2632918 3.6113231

4.6889187

4.5791484

4.8078922

23.477021

0.5829001k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Aroclor-1254

General Statistics

Number of Valid Data Number of Detected Data
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6.5408743

19.818604

0.7616203

0.784141

0.784141 3.3120403

0.2185784 3.5150617

0.813107

4.7180103

4.6494823

4.7127433

0.000001 4.9225232

12.2 4.6726143

3.2682887 4.71484

2.09 6.8562915

3.6329443 8.3898918

0.3722737 11.402353

8.779264

14.890946

7.1857566 6.8562915

6.7728303

7.1939251   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star
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20 19

19 1

12 5.00%

0.0187 -3.979232

38.1 3.6402143

4.7508316 -0.323761

10.938572 2.0385098

0.0189 -3.968593

0.0189 -3.968593

0.4673712 0.9576171

0.901 0.901

4.5137625 -0.54066

10.699481 2.2085547

8.6506724 71.660612

3.7460233 -0.524543

11.165623 2.1778624

8.0631651 4.5139422

7.7425093 10.699401

8.6508213

8.65901

9.737355

64.054408

0.335092

14.177692

12.733497

1.4389736

0.8315562

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Aroclor-1260

General Statistics
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0.8315562 4.514225

0.2136842 10.428364

2.3957514

8.6567973

8.4548854

8.6503845

0.000001 30.040932

38.1 8.78002

4.5132901 8.6879

0.6175 14.957063

10.69969 19.475688

0.2701242 28.35165

16.708201

10.804969

4.4509144 28.35165

10.956391

11.800837   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

K-S Test Statistic Mean
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   95% Standard Bootstrap UCL 10867.225

Anderson-Darling Test Statistic 0.925402    95% Bootstrap-t UCL 11574.473

Adjusted Level of Significance 0.03009    95% CLT UCL 10902.306

Adjusted Chi Square Value 221.74605    95% Jackknife UCL 11014.783

nu star 263.14403

Approximate Chi Square Value (.05) 226.58025 Nonparametric Statistics

MLE of Mean 9556.1538

MLE of Standard Deviation 3003.8141

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.120924 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 944.19775

   95% Modified-t UCL (Johnson-1978) 11058.769    99% Chebyshev (MVUE) UCL 16969.163

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12790.169

   95% Adjusted-CLT UCL (Chen-1995) 11184.306  97.5% Chebyshev (MVUE) UCL 14199.94

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11014.783    95% H-UCL 11143.891

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8089853 Shapiro Wilk Test Statistic 0.8642863

Coefficient of Variation 0.3087845

Skewness 1.1627146

SD 2950.7924

Std. Error of Mean 818.40255

Mean 9556.1538 Mean of log Data 9.1262591

Median 8370 SD of log Data 0.2802684

Minimum 6600 Minimum of Log Data 8.7948249

Maximum 15300 Maximum of Log Data 9.6356081

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Aluminum

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 11098.253

   95% Approximate Gamma UCL 11098.253

   95% Adjusted Gamma UCL 11340.201

97.5% Chebyshev(Mean, Sd) UCL 14667.076

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17699.156

Kolmogorov-Smirnov 5% Critical Value 0.2365177    95% BCA Bootstrap UCL 10927.692

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13123.488

Anderson-Darling 5% Critical Value 0.7336133    95% Hall's Bootstrap UCL 10814.937

Kolmogorov-Smirnov Test Statistic 0.2362091    95% Percentile Bootstrap UCL 10921.538
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13 2

2 11

12 84.62%

0.12 -2.120264

1 0

0.56 -1.060132

0.622254 1.4992527

0.089 -2.419119

0.31 -1.171183

12

1

92.31%

    N/A        N/A    

    N/A        N/A    

0.1483077 -2.431889

0.257911 0.8216369

0.2757977 0.225671

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

nu star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Antimony

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values
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    N/A    

    N/A    0.1876923

0.0919757

0.3516195

0.3389789

0.7856437

    N/A    0.1876923

    N/A    1

    N/A    1

    N/A    0.5886052

    N/A    0.7620806

    N/A    1.1028393

    N/A    

    N/A    

    N/A    1

    N/A    

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean
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   95% Standard Bootstrap UCL 15.686776

Anderson-Darling Test Statistic 0.292702    95% Bootstrap-t UCL 18.244921

Adjusted Level of Significance 0.03009    95% CLT UCL 15.849703

Adjusted Chi Square Value 75.629026    95% Jackknife UCL 16.107088

nu star 100.54407

Approximate Chi Square Value (.05) 78.410211 Nonparametric Statistics

MLE of Mean 12.769231

MLE of Standard Deviation 6.4934152

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.8670797 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.3020346

   95% Modified-t UCL (Johnson-1978) 16.277953    99% Chebyshev (MVUE) UCL 29.160803

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.900592

   95% Adjusted-CLT UCL (Chen-1995) 16.945131  97.5% Chebyshev (MVUE) UCL 23.024497

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.107088    95% H-UCL 16.840805

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8196252 Shapiro Wilk Test Statistic 0.9736988

Coefficient of Variation 0.5288067

Skewness 1.973718

SD 6.7524544

Std. Error of Mean 1.8727939

Mean 12.769231 Mean of log Data 2.4428698

Median 11.5 SD of log Data 0.4605898

Minimum 5.4 Minimum of Log Data 1.686399

Maximum 31.8 Maximum of Log Data 3.4594663

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 16.373766

   95% Approximate Gamma UCL 16.373766

   95% Adjusted Gamma UCL 16.975896

97.5% Chebyshev(Mean, Sd) UCL 24.464825

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.403295

Kolmogorov-Smirnov 5% Critical Value 0.2374491    95% BCA Bootstrap UCL 17.023077

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.93255

Anderson-Darling 5% Critical Value 0.7359813    95% Hall's Bootstrap UCL 30.342275

Kolmogorov-Smirnov Test Statistic 0.1357979    95% Percentile Bootstrap UCL 15.976923
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   95% Standard Bootstrap UCL 2.5169004

Anderson-Darling Test Statistic 0.6850115    95% Bootstrap-t UCL 3.9542027

Adjusted Level of Significance 0.03009    95% CLT UCL 2.5525448

Adjusted Chi Square Value 21.311757    95% Jackknife UCL 2.6210146

nu star 35.347149

Approximate Chi Square Value (.05) 22.743763 Nonparametric Statistics

MLE of Mean 1.7330769

MLE of Standard Deviation 1.4863713

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.3595057 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.2747845

   95% Modified-t UCL (Johnson-1978) 2.6894473    99% Chebyshev (MVUE) UCL 5.7640964

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.4802253

   95% Adjusted-CLT UCL (Chen-1995) 2.9912734  97.5% Chebyshev (MVUE) UCL 4.2506825

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.6210146    95% H-UCL 3.2042672

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6212618 Shapiro Wilk Test Statistic 0.928424

Coefficient of Variation 1.0364743

Skewness 2.9715461

SD 1.7962896

Std. Error of Mean 0.4982011

Mean 1.7330769 Mean of log Data 0.2279596

Median 1.4 SD of log Data 0.8181637

Minimum 0.26 Minimum of Log Data -1.347074

Maximum 7.4 Maximum of Log Data 2.00148

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Beryllium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Approximate Gamma UCL 2.6934562

   95% Approximate Gamma UCL 2.6934562

   95% Adjusted Gamma UCL 2.8744382

97.5% Chebyshev(Mean, Sd) UCL 4.8443418

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.6901153

Kolmogorov-Smirnov 5% Critical Value 0.2403159    95% BCA Bootstrap UCL 3.0815385

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.9046852

Anderson-Darling 5% Critical Value 0.7474401    95% Hall's Bootstrap UCL 6.043048

Kolmogorov-Smirnov Test Statistic 0.2049741    95% Percentile Bootstrap UCL 2.6184615
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   95% Standard Bootstrap UCL 22.890068

Anderson-Darling Test Statistic 2.0553838    95% Bootstrap-t UCL 41.934154

Adjusted Level of Significance 0.03009    95% CLT UCL 23.115481

Adjusted Chi Square Value 72.424538    95% Jackknife UCL 23.568608

nu star 96.843669

Approximate Chi Square Value (.05) 75.144051 Nonparametric Statistics

MLE of Mean 17.692308

MLE of Standard Deviation 9.1671754

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.7247565 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.7499233

   95% Modified-t UCL (Johnson-1978) 24.086082    99% Chebyshev (MVUE) UCL 37.085073

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 25.893136

   95% Adjusted-CLT UCL (Chen-1995) 26.433051  97.5% Chebyshev (MVUE) UCL 29.668703

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 23.568608    95% H-UCL 21.98363

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.4858655 Shapiro Wilk Test Statistic 0.6813303

Coefficient of Variation 0.6719135

Skewness 3.3953556

SD 11.887701

Std. Error of Mean 3.297055

Mean 17.692308 Mean of log Data 2.7647909

Median 14.4 SD of log Data 0.412849

Minimum 9.8 Minimum of Log Data 2.2823824

Maximum 56.6 Maximum of Log Data 4.036009

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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or 95% Modified-t UCL 24.086082

Potential UCL to Use Use 95% Student's-t UCL 23.568608

   95% Approximate Gamma UCL 22.801379

   95% Adjusted Gamma UCL 23.657562

97.5% Chebyshev(Mean, Sd) UCL 38.28241

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 50.497591

Kolmogorov-Smirnov 5% Critical Value 0.2374916    95% BCA Bootstrap UCL 27.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 32.063837

Anderson-Darling 5% Critical Value 0.7362218    95% Hall's Bootstrap UCL 48.489418

Kolmogorov-Smirnov Test Statistic 0.3332806    95% Percentile Bootstrap UCL 24.184615
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   95% Standard Bootstrap UCL 4.8915885

Anderson-Darling Test Statistic 0.4037534    95% Bootstrap-t UCL 5.0453694

Adjusted Level of Significance 0.03009    95% CLT UCL 4.9133103

Adjusted Chi Square Value 111.47923    95% Jackknife UCL 4.9741956

nu star 141.3505

Approximate Chi Square Value (.05) 114.8772 Nonparametric Statistics

MLE of Mean 4.1846154

MLE of Standard Deviation 1.7947069

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.4365578 Data appear Normal at 5% Significance Level

Theta Star 0.7697178

   95% Modified-t UCL (Johnson-1978) 4.9852566    99% Chebyshev (MVUE) UCL 9.0818921

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.3418706

   95% Adjusted-CLT UCL (Chen-1995) 4.9842233  97.5% Chebyshev (MVUE) UCL 7.2662088

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.9741956    95% H-UCL 5.3844766

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9369464 Shapiro Wilk Test Statistic 0.9261929

Skewness 0.5401303

Relevant UCL Statistics

Std. Error of Mean 0.443015

Coefficient of Variation 0.3817109

Median 4.6 SD of log Data 0.4125938

SD 1.5973134

Maximum 7.8 Maximum of Log Data 2.0541237

Mean 4.1846154 Mean of log Data 1.3582982

Raw Statistics Log-transformed Statistics

Minimum 1.8 Minimum of Log Data 0.5877867

Number of Valid Observations 13 Number of Distinct Observations 11

Number of Missing Values 12

Cobalt

General Statistics
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Potential UCL to Use Use 95% Student's-t UCL 4.9741956

   95% Approximate Gamma UCL 5.1489548

   95% Adjusted Gamma UCL 5.3058988

97.5% Chebyshev(Mean, Sd) UCL 6.9512434

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.5925594

Kolmogorov-Smirnov 5% Critical Value 0.2371439    95% BCA Bootstrap UCL 4.9769231

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.1156732

Anderson-Darling 5% Critical Value 0.7350536    95% Hall's Bootstrap UCL 5.0910025

Kolmogorov-Smirnov Test Statistic 0.1864201    95% Percentile Bootstrap UCL 4.9
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13 9

9 4

12 30.77%

174 5.1590553

1090 6.993933

400.66667 5.8374949

277.74764 0.5577219

10.3 2.3321439

14.9 2.7013612

4

9

30.77%

0.734222 0.920324

0.829 0.829

279.30385 4.6019743

295.51847 1.9834121

425.38384 10892.352

207.67422 5.420932

378.18286 0.7939368

394.61668 304.63344

407.94516 271.86158

439.01941

430.40267

475.58144

550.87211

2.3208597

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 9 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Data Number of Detected Data
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172.63718

41.775475

0.4926768

0.7261189

0.7261189 330.92308

0.2810031 241.69703

71.101032

457.64556

447.87387

454.47568

0.000001 575.62881

1090 470.15385

277.38462 463.61538

248 640.84529

297.44819 774.94888

0.1542637 1038.3694

1798.1195

4.0108569

0.7259887 463.61538

1532.4619

2004.7879   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Percentile Bootstrap) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future B2.xls: SS_Future B2

Page 14 of 23



   95% Standard Bootstrap UCL 12806.058

Anderson-Darling Test Statistic 0.956987    95% Bootstrap-t UCL 14856.207

Adjusted Level of Significance 0.03009    95% CLT UCL 12876.92

Adjusted Chi Square Value 140.99315    95% Jackknife UCL 13041.071

nu star 174.36537

Approximate Chi Square Value (.05) 144.82714 Nonparametric Statistics

MLE of Mean 10912.308

MLE of Standard Deviation 4213.7927

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.7063602 Data do not follow a Discernable Distribution (0.05)

Theta Star 1627.158

   95% Modified-t UCL (Johnson-1978) 13124.327    99% Chebyshev (MVUE) UCL 21168.194

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15370.557

   95% Adjusted-CLT UCL (Chen-1995) 13410.685  97.5% Chebyshev (MVUE) UCL 17326.373

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13041.071    95% H-UCL 13195.936

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7743929 Shapiro Wilk Test Statistic 0.8587093

Coefficient of Variation 0.3946432

Skewness 1.5079659

SD 4306.4683

Std. Error of Mean 1194.3994

Mean 10912.308 Mean of log Data 9.238742

Median 9480 SD of log Data 0.3402429

Minimum 6990 Minimum of Log Data 8.8522358

Maximum 20100 Maximum of Log Data 9.9084751

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Iron

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 13041.071

   95% Approximate Gamma UCL 13137.928

   95% Adjusted Gamma UCL 13495.184

97.5% Chebyshev(Mean, Sd) UCL 18371.33

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22796.432

Kolmogorov-Smirnov 5% Critical Value 0.2368996    95% BCA Bootstrap UCL 13358.462

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16118.574

Anderson-Darling 5% Critical Value 0.7343306    95% Hall's Bootstrap UCL 14420.333

Kolmogorov-Smirnov Test Statistic 0.2756746    95% Percentile Bootstrap UCL 12929.231
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   95% Standard Bootstrap UCL 57.776819

Anderson-Darling Test Statistic 0.2576057    95% Bootstrap-t UCL 62.703689

Adjusted Level of Significance 0.03009    95% CLT UCL 58.225797

Adjusted Chi Square Value 54.245357    95% Jackknife UCL 59.213246

nu star 75.614267

Approximate Chi Square Value (.05) 56.585785 Nonparametric Statistics

MLE of Mean 46.407692

MLE of Standard Deviation 27.212897

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.9082411 Data appear Normal at 5% Significance Level

Theta Star 15.957306

   95% Modified-t UCL (Johnson-1978) 59.603358    99% Chebyshev (MVUE) UCL 121.48359

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 79.416555

   95% Adjusted-CLT UCL (Chen-1995) 60.72684  97.5% Chebyshev (MVUE) UCL 93.607744

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 59.213246    95% H-UCL 67.488292

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9046674 Shapiro Wilk Test Statistic 0.9722218

Coefficient of Variation 0.558216

Skewness 1.174605

SD 25.905516

Std. Error of Mean 7.1848975

Mean 46.407692 Mean of log Data 3.6968424

Median 35.4 SD of log Data 0.5637492

Minimum 12.3 Minimum of Log Data 2.5095993

Maximum 108 Maximum of Log Data 4.6821312

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Lead

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Student's-t UCL 59.213246

   95% Approximate Gamma UCL 62.013519

   95% Adjusted Gamma UCL 64.689106

97.5% Chebyshev(Mean, Sd) UCL 91.277363

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 117.89652

Kolmogorov-Smirnov 5% Critical Value 0.2378301    95% BCA Bootstrap UCL 60.607692

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 77.725934

Anderson-Darling 5% Critical Value 0.7377847    95% Hall's Bootstrap UCL 65.79914

Kolmogorov-Smirnov Test Statistic 0.1646486    95% Percentile Bootstrap UCL 58.084615
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   95% Standard Bootstrap UCL 207.25675

Anderson-Darling Test Statistic 0.6412597    95% Bootstrap-t UCL 240.81992

Adjusted Level of Significance 0.03009    95% CLT UCL 208.67897

Adjusted Chi Square Value 61.990483    95% Jackknife UCL 212.28288

nu star 84.713451

Approximate Chi Square Value (.05) 64.499139 Nonparametric Statistics

MLE of Mean 165.54615

MLE of Standard Deviation 91.712722

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.2582097 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 50.808932

   95% Modified-t UCL (Johnson-1978) 214.01487    99% Chebyshev (MVUE) UCL 394.96272

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 265.04687

   95% Adjusted-CLT UCL (Chen-1995) 219.78291  97.5% Chebyshev (MVUE) UCL 308.8736

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 212.28288    95% H-UCL 224.23875

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8112508 Shapiro Wilk Test Statistic 0.9279793

Coefficient of Variation 0.5711275

Skewness 1.4288541

SD 94.547965

Std. Error of Mean 26.222887

Mean 165.54615 Mean of log Data 4.9845496

Median 139 SD of log Data 0.4986846

Minimum 72.8 Minimum of Log Data 4.287716

Maximum 378 Maximum of Log Data 5.9348942

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13
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Potential UCL to Use Use 95% Approximate Gamma UCL 217.42904

   95% Approximate Gamma UCL 217.42904

   95% Adjusted Gamma UCL 226.22805

97.5% Chebyshev(Mean, Sd) UCL 329.30803

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 426.46059

Kolmogorov-Smirnov 5% Critical Value 0.2376311    95% BCA Bootstrap UCL 215.33077

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 279.84907

Anderson-Darling 5% Critical Value 0.7370103    95% Hall's Bootstrap UCL 228.9118

Kolmogorov-Smirnov Test Statistic 0.2513733    95% Percentile Bootstrap UCL 208.69231

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future B2.xls: SS_Future B2

Page 17 of 23



   95% Standard Bootstrap UCL 5.2516722

Anderson-Darling Test Statistic 0.3831156    95% Bootstrap-t UCL 5.4156524

Adjusted Level of Significance 0.03009    95% CLT UCL 5.2735519

Adjusted Chi Square Value 368.95056    95% Jackknife UCL 5.3161398

nu star 421.82866

Approximate Chi Square Value (.05) 375.21635 Nonparametric Statistics

MLE of Mean 4.7638462

MLE of Standard Deviation 1.1827048

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.224179 Data appear Normal at 5% Significance Level

Theta Star 0.2936263

   95% Modified-t UCL (Johnson-1978) 5.3277967    99% Chebyshev (MVUE) UCL 7.7338543

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.0632484

   95% Adjusted-CLT UCL (Chen-1995) 5.3482852  97.5% Chebyshev (MVUE) UCL 6.6268224

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.3161398    95% H-UCL 5.3788666

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9081118 Shapiro Wilk Test Statistic 0.940352

Coefficient of Variation 0.2345342

Skewness 0.8137913

SD 1.1172849

Std. Error of Mean 0.3098791

Mean 4.7638462 Mean of log Data 1.5370854

Median 4.8 SD of log Data 0.22501

Minimum 3.4 Minimum of Log Data 1.2237754

Maximum 6.9 Maximum of Log Data 1.9315214

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Thorium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11
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Potential UCL to Use Use 95% Student's-t UCL 5.3161398

   95% Approximate Gamma UCL 5.3556483

   95% Adjusted Gamma UCL 5.4466019

97.5% Chebyshev(Mean, Sd) UCL 6.6990404

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.8471042

Kolmogorov-Smirnov 5% Critical Value 0.2361131    95% BCA Bootstrap UCL 5.3376923

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.1145778

Anderson-Darling 5% Critical Value 0.7333023    95% Hall's Bootstrap UCL 5.5284934

Kolmogorov-Smirnov Test Statistic 0.1672072    95% Percentile Bootstrap UCL 5.2661538
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   95% Standard Bootstrap UCL 466.40219

Anderson-Darling Test Statistic 0.7697117    95% Bootstrap-t UCL 513.56411

Adjusted Level of Significance 0.03009    95% CLT UCL 468.19345

Adjusted Chi Square Value 435.9063    95% Jackknife UCL 471.93098

nu star 493.22558

Approximate Chi Square Value (.05) 442.72607 Nonparametric Statistics

MLE of Mean 423.46154

MLE of Standard Deviation 97.224977

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.970214 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 22.322443

   95% Modified-t UCL (Johnson-1978) 474.54761    99% Chebyshev (MVUE) UCL 658.78979

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 526.13641

   95% Adjusted-CLT UCL (Chen-1995) 484.96891  97.5% Chebyshev (MVUE) UCL 570.88664

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 471.93098    95% H-UCL 470.95671

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7801087 Shapiro Wilk Test Statistic 0.860758

Coefficient of Variation 0.2315517

Skewness 2.0814955

SD 98.05323

Std. Error of Mean 27.195073

Mean 423.46154 Mean of log Data 6.0279953

Median 384 SD of log Data 0.2014463

Minimum 330 Minimum of Log Data 5.7990927

Maximum 700 Maximum of Log Data 6.5510803

Number of Missing Values 12

Raw Statistics Log-transformed Statistics

Titanium

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12
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Potential UCL to Use Use 95% Approximate Gamma UCL 471.76364

   95% Approximate Gamma UCL 471.76364

   95% Adjusted Gamma UCL 479.1444

97.5% Chebyshev(Mean, Sd) UCL 593.29471

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 694.0491

Kolmogorov-Smirnov 5% Critical Value 0.2361238    95% BCA Bootstrap UCL 484.38462

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 542.00211

Anderson-Darling 5% Critical Value 0.7332059    95% Hall's Bootstrap UCL 668.96016

Kolmogorov-Smirnov Test Statistic 0.1973838    95% Percentile Bootstrap UCL 471.38462
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13 7

7 6

12 46.15%

0.47 -0.755023

1.1 0.0953102

0.7132857 -0.368871

0.1993629 0.2651372

0.46 -0.776529

0.9 -0.105361

12

1

92.31%

0.9059277 0.959573

0.803 0.803

0.5252308 -0.757301

0.2593113 0.5003489

0.6534129 0.7210733

N/A

-0.571953

0.3089833

0.5912954

0.2006887

0.6904993

0.67965

0.6926008

0.7024056

9.4066882k star (bias corrected) Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values
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0.0758275

131.69364

0.2951064

0.7073469

0.7073469 0.6158601

0.3116341 0.1780346

0.0550271

0.7139343

0.7063717

0.711701

0.0169549 0.7336155

1.1 0.7615385

0.5271766 0.7413248

0.5398417 0.8557177

0.2780648 0.9595043

1.5731315 1.1633729

0.3351129

40.901419

27.245056 0.7139343

0.7914197 0.7413248

0.8401528   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star
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   95% Standard Bootstrap UCL 30.438581

Anderson-Darling Test Statistic 0.5508274    95% Bootstrap-t UCL 30.998839

Adjusted Level of Significance 0.03122    95% CLT UCL 30.752589

Adjusted Chi Square Value 38.138733    95% Jackknife UCL 31.219811

nu star 56.175137

Approximate Chi Square Value (.05) 39.949145 Nonparametric Statistics

MLE of Mean 24.657143

MLE of Standard Deviation 17.408033

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.0062549 Data appear Normal at 5% Significance Level

Theta Star 12.290135

   95% Modified-t UCL (Johnson-1978) 31.204939    99% Chebyshev (MVUE) UCL 80.396245

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 49.715958

   95% Adjusted-CLT UCL (Chen-1995) 30.65724  97.5% Chebyshev (MVUE) UCL 60.065862

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 31.219811    95% H-UCL 43.751015

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9385314 Shapiro Wilk Test Statistic 0.8878124

Coefficient of Variation 0.5623407

Skewness -0.090099

SD 13.865714

Std. Error of Mean 3.7057679

Mean 24.657143 Mean of log Data 2.9912808

Median 26.1 SD of log Data 0.7532198

Minimum 4.5 Minimum of Log Data 1.5040774

Maximum 46.1 Maximum of Log Data 3.830813

Number of Missing Values 11

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14
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Note: For highly negative-skewed data, confidence limits

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Potential UCL to Use Use 95% Student's-t UCL 31.219811

   95% Approximate Gamma UCL 34.672041

   95% Adjusted Gamma UCL 36.317892

97.5% Chebyshev(Mean, Sd) UCL 47.799656

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 61.529068

Kolmogorov-Smirnov 5% Critical Value 0.2310782    95% BCA Bootstrap UCL 30.764286

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 40.810211

Anderson-Darling 5% Critical Value 0.7442495    95% Hall's Bootstrap UCL 30.35304

Kolmogorov-Smirnov Test Statistic 0.1900406    95% Percentile Bootstrap UCL 30.657143
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   95% Standard Bootstrap UCL 23.566272

Adjusted Level of Significance 0.03009    95% CLT UCL 23.649205

Adjusted Chi Square Value 95.737635    95% Jackknife UCL 24.016455

nu star 123.54939

Approximate Chi Square Value (.05) 98.879221 Nonparametric Statistics

MLE of Mean 19.253846

MLE of Standard Deviation 8.8325046

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.7518995 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.051821

   95% Modified-t UCL (Johnson-1978) 24.255888    99% Chebyshev (MVUE) UCL 40.028409

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 28.217827

   95% Adjusted-CLT UCL (Chen-1995) 25.184233  97.5% Chebyshev (MVUE) UCL 32.202092

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 24.016455    95% H-UCL 24.009494

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.6538398 Shapiro Wilk Test Statistic 0.7723108

Skewness 1.9383865

Relevant UCL Statistics

Std. Error of Mean 2.6721886

Coefficient of Variation 0.5004046

Median 16.6 SD of log Data 0.3940377

SD 9.6347129

Maximum 40.5 Maximum of Log Data 3.701302

Mean 19.253846 Mean of log Data 2.8736628

Raw Statistics Log-transformed Statistics

Minimum 12.1 Minimum of Log Data 2.4932055

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 12

Number of Missing Values 12

Vanadium
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or 95% Modified-t UCL 24.255888

Potential UCL to Use Use 95% Student's-t UCL 24.016455

   95% Approximate Gamma UCL 24.057642

   95% Adjusted Gamma UCL 24.847082

97.5% Chebyshev(Mean, Sd) UCL 35.941658

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 45.841787

Kolmogorov-Smirnov 5% Critical Value 0.2372756    95% BCA Bootstrap UCL 25.238462

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 30.901646

Anderson-Darling 5% Critical Value 0.7354435    95% Hall's Bootstrap UCL 55.190455

Kolmogorov-Smirnov Test Statistic 0.3522195    95% Percentile Bootstrap UCL 23.5

Anderson-Darling Test Statistic 1.504725    95% Bootstrap-t UCL 36.048225
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13 8

8 5

12 38.46%

1.6 0.4700036

6.4 1.856298

4.1625 1.3249659

1.790401 0.5096598

0.79 -0.235722

3.4 1.2237754

8

5

61.54%

0.9329891 0.9011799

0.818 0.818

2.9430769 0.7600694

2.1330265 0.9071274

3.9974696 6.5280854

2.8675583 0.9077887

2.3285807 0.6820954

4.0186168 3.0579441

4.5174843 2.0015525

4.0473468

3.9795695

4.0705814

4.9643995

3.2733113k star (bias corrected) Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Zirconium

General Statistics
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1.2716481

52.372981

0.3713023

0.7189847

0.7189847 3.2065934

0.29522 1.7928921

0.53374

4.1578715

4.0845175

4.0872901

0.000001 4.1956055

6.4 4.7384615

2.5889469 4.3846154

2.1 5.533112

2.4839914 6.5397984

0.1813368 8.517239

14.277009

4.7147562

1.0227535 4.1578715

11.934698 4.3846154

15.190954   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star
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Future B3 – AOI 10 Northeast Wetland Soils Area 
Surface Soil 

 



Aluminum

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 6000 Minimum of Log Data 8.6995147

Maximum 14500 Maximum of Log Data 9.5819039

Mean 9311.6667 Mean of log Data 9.1024658

Median 8530 SD of log Data 0.2914564

SD 2877.0152

Std. Error of Mean 1174.5366

Coefficient of Variation 0.3089689

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.2755186

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8929305 Shapiro Wilk Test Statistic 0.9490027

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11678.415    95% H-UCL 12496.229

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14121.424

   95% Adjusted-CLT UCL (Chen-1995) 11897.126  97.5% Chebyshev (MVUE) UCL 16208.006

   95% Modified-t UCL (Johnson-1978) 11780.35    99% Chebyshev (MVUE) UCL 20306.692

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.0319397 Data appear Normal at 5% Significance Level

Theta Star 1324.196

MLE of Mean 9311.6667

MLE of Standard Deviation 3511.4772

nu star 84.383276

Approximate Chi Square Value (.05) 64.21084 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 11243.607

Adjusted Chi Square Value 57.891586    95% Jackknife UCL 11678.415

   95% Standard Bootstrap UCL 11027.297

Anderson-Darling Test Statistic 0.3423329    95% Bootstrap-t UCL 13283.071

Anderson-Darling 5% Critical Value 0.6978536    95% Hall's Bootstrap UCL 24268.921
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Kolmogorov-Smirnov Test Statistic 0.2334006    95% Percentile Bootstrap UCL 11285

Kolmogorov-Smirnov 5% Critical Value 0.3321919    95% BCA Bootstrap UCL 11445

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14431.353

97.5% Chebyshev(Mean, Sd) UCL 16646.645

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20998.158

   95% Approximate Gamma UCL 12237.014

   95% Adjusted Gamma UCL 13572.766

Potential UCL to Use Use 95% Student's-t UCL 11678.415
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Arsenic

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 4

Raw Statistics Log-transformed Statistics

Minimum 4.2 Minimum of Log Data 1.4350845

Maximum 8.1 Maximum of Log Data 2.0918641

Mean 5.7666667 Mean of log Data 1.7133939

0.316476

Median 4.8 SD of log Data 0.2983062

SD 1.8250114

Warning:  There are only 4 Distinct Values in this data

Skewness 0.8851958

Std. Error of Mean 0.7450578

Coefficient of Variation

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7462148 Shapiro Wilk Test Statistic 0.7782238

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.2679941    95% H-UCL 7.8026403

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.8112609

   95% Adjusted-CLT UCL (Chen-1995) 7.2798738  97.5% Chebyshev (MVUE) UCL 10.133189

   95% Modified-t UCL (Johnson-1978) 7.3128689    99% Chebyshev (MVUE) UCL 12.72986

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.6532386 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.8667458

MLE of Mean 5.7666667

MLE of Standard Deviation 2.2356731

nu star 79.838863

Approximate Chi Square Value (.05) 60.251383 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 6.9921777

Adjusted Chi Square Value 54.145877    95% Jackknife UCL 7.2679941

   95% Standard Bootstrap UCL 6.8902911

Anderson-Darling Test Statistic 0.8084091    95% Bootstrap-t UCL 13.03098

Anderson-Darling 5% Critical Value 0.6979476    95% Hall's Bootstrap UCL 20.974148
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Kolmogorov-Smirnov Test Statistic 0.3260075    95% Percentile Bootstrap UCL 6.9333333

Kolmogorov-Smirnov 5% Critical Value 0.3322487    95% BCA Bootstrap UCL 7

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.0142983

97.5% Chebyshev(Mean, Sd) UCL 10.419551

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13.179898

   95% Approximate Gamma UCL 7.6413866

   95% Adjusted Gamma UCL 8.5030318

Potential UCL to Use Use 95% Approximate Gamma UCL 7.6413866
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Beryllium

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 0.36 Minimum of Log Data -1.021651

Maximum 1.2 Maximum of Log Data 0.1823216

Mean 0.675 Mean of log Data -0.495336

Median 0.59 SD of log Data 0.4935629

SD 0.3361993

Std. Error of Mean 0.1372528

Coefficient of Variation 0.4980731

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.7336066

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8908704 Shapiro Wilk Test Statistic 0.9058661

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.951571    95% H-UCL 1.2279574

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.2642792

   95% Adjusted-CLT UCL (Chen-1995) 0.9446835  97.5% Chebyshev (MVUE) UCL 1.5199087

   95% Modified-t UCL (Johnson-1978) 0.9584221    99% Chebyshev (MVUE) UCL 2.0220434

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.6354276 Data appear Normal at 5% Significance Level

Theta Star 0.2561254

MLE of Mean 0.675

MLE of Standard Deviation 0.415794

nu star 31.625131

Approximate Chi Square Value (.05) 19.774995 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 0.9007608

Adjusted Chi Square Value 16.482339    95% Jackknife UCL 0.951571

   95% Standard Bootstrap UCL 0.8799355

Anderson-Darling Test Statistic 0.3839328    95% Bootstrap-t UCL 0.9900262

Anderson-Darling 5% Critical Value 0.6980527    95% Hall's Bootstrap UCL 0.9512981
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Kolmogorov-Smirnov Test Statistic 0.2715235    95% Percentile Bootstrap UCL 0.8933333

Kolmogorov-Smirnov 5% Critical Value 0.332787    95% BCA Bootstrap UCL 0.8983333

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.2732711

97.5% Chebyshev(Mean, Sd) UCL 1.5321435

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.0406482

   95% Approximate Gamma UCL 1.0794927

   95% Adjusted Gamma UCL 1.2951416

Potential UCL to Use Use 95% Student's-t UCL 0.951571
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Chromium

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 10.2 Minimum of Log Data 2.3223877

Maximum 20.3 Maximum of Log Data 3.0106209

Mean 14.866667 Mean of log Data 2.6723537

Median 14.35 SD of log Data 0.2542255

SD 3.7548191

Std. Error of Mean 1.5328985

Coefficient of Variation 0.2525663

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.3537778

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9746763 Shapiro Wilk Test Statistic 0.9846534

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.955531    95% H-UCL 19.089834

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 21.592928

   95% Adjusted-CLT UCL (Chen-1995) 17.624624  97.5% Chebyshev (MVUE) UCL 24.503008

   95% Modified-t UCL (Johnson-1978) 17.99243    99% Chebyshev (MVUE) UCL 30.219297

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.5332522 Data appear Normal at 5% Significance Level

Theta Star 1.5594538

MLE of Mean 14.866667

MLE of Standard Deviation 4.8149642

nu star 114.39903

Approximate Chi Square Value (.05) 90.70663 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 17.38806

Adjusted Chi Square Value 83.099551    95% Jackknife UCL 17.955531

   95% Standard Bootstrap UCL 17.120579

Anderson-Darling Test Statistic 0.1695339    95% Bootstrap-t UCL 18.848155

Anderson-Darling 5% Critical Value 0.6972333    95% Hall's Bootstrap UCL 18.798462
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Kolmogorov-Smirnov Test Statistic 0.1512432    95% Percentile Bootstrap UCL 17.116667

Kolmogorov-Smirnov 5% Critical Value 0.3318167    95% BCA Bootstrap UCL 17.25

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.548416

97.5% Chebyshev(Mean, Sd) UCL 24.439615

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.118814

   95% Approximate Gamma UCL 18.749811

   95% Adjusted Gamma UCL 20.466202

Potential UCL to Use Use 95% Student's-t UCL 17.955531
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Cobalt

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.6931472

Maximum 3.8 Maximum of Log Data 1.3350011

Mean 2.75 Mean of log Data 0.9931982

Median 2.7 SD of log Data 0.2082536

SD 0.5924525

Std. Error of Mean 0.2418677

Coefficient of Variation 0.2154373

Skewness 1.0343791

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9035531 Shapiro Wilk Test Statistic 0.9382419

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.2373752    95% H-UCL 3.3490543

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.7676515

   95% Adjusted-CLT UCL (Chen-1995) 3.2569716  97.5% Chebyshev (MVUE) UCL 4.2084404

   95% Modified-t UCL (Johnson-1978) 3.254398    99% Chebyshev (MVUE) UCL 5.0742848
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Gamma Distribution Test Data Distribution

k star (bias corrected) 13.77889 Data appear Normal at 5% Significance Level

Theta Star 0.1995807

MLE of Mean 2.75

MLE of Standard Deviation 0.740842

nu star 165.34668

Approximate Chi Square Value (.05) 136.61447 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 3.147837

Adjusted Chi Square Value 127.16026    95% Jackknife UCL 3.2373752

   95% Standard Bootstrap UCL 3.1190506

Anderson-Darling Test Statistic 0.3647081    95% Bootstrap-t UCL 3.3485629

Anderson-Darling 5% Critical Value 0.6970387    95% Hall's Bootstrap UCL 5.6588164

Kolmogorov-Smirnov Test Statistic 0.2704809    95% Percentile Bootstrap UCL 3.1166667

Kolmogorov-Smirnov 5% Critical Value 0.3317496    95% BCA Bootstrap UCL 3.2166667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.804277

97.5% Chebyshev(Mean, Sd) UCL 4.2604635

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.1565536

   95% Approximate Gamma UCL 3.3283692

   95% Adjusted Gamma UCL 3.5758292

Potential UCL to Use Use 95% Student's-t UCL 3.2373752
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Iron

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 7240 Minimum of Log Data 8.8873765

Maximum 12400 Maximum of Log Data 9.4254518

Mean 10031.667 Mean of log Data 9.1993493

Median 10200 SD of log Data 0.1876037

SD 1789.6415

Std. Error of Mean 730.61808

Coefficient of Variation 0.1783992

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.425186

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.982825 Shapiro Wilk Test Statistic 0.9584139

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11503.897    95% H-UCL 11957.049

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13387.015

   95% Adjusted-CLT UCL (Chen-1995) 11097.916  97.5% Chebyshev (MVUE) UCL 14836.787

   95% Modified-t UCL (Johnson-1978) 11482.76    99% Chebyshev (MVUE) UCL 17684.583

Gamma Distribution Test Data Distribution

k star (bias corrected) 17.858516 Data appear Normal at 5% Significance Level

Theta Star 561.73013

MLE of Mean 10031.667

MLE of Standard Deviation 2373.8343

nu star 214.30219

Approximate Chi Square Value (.05) 181.42352 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 11233.426

Adjusted Chi Square Value 170.44787    95% Jackknife UCL 11503.897

   95% Standard Bootstrap UCL 11137.208

Anderson-Darling Test Statistic 0.2212807    95% Bootstrap-t UCL 11332.167

Anderson-Darling 5% Critical Value 0.6969815    95% Hall's Bootstrap UCL 11229.977
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Kolmogorov-Smirnov Test Statistic 0.2050836    95% Percentile Bootstrap UCL 11075

Kolmogorov-Smirnov 5% Critical Value 0.3317713    95% BCA Bootstrap UCL 11041.667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13216.357

97.5% Chebyshev(Mean, Sd) UCL 14594.375

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17301.225

   95% Approximate Gamma UCL 11849.666

   95% Adjusted Gamma UCL 12612.702

Potential UCL to Use Use 95% Student's-t UCL 11503.897
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General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Lead

Raw Statistics Log-transformed Statistics

Minimum 12.7 Minimum of Log Data 2.541602

Maximum 41.1 Maximum of Log Data 3.7160081

Mean 28.283333 Mean of log Data 3.2673289

Median 30.55 SD of log Data 0.4483357

SD 10.779688

Std. Error of Mean 4.4007891

Coefficient of Variation 0.3811322

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.491456

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9500959 Shapiro Wilk Test Statistic 0.9020316

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 37.151136    95% H-UCL 48.076996

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 51.22777

   95% Adjusted-CLT UCL (Chen-1995) 34.578535  97.5% Chebyshev (MVUE) UCL 61.059642

   95% Modified-t UCL (Johnson-1978) 37.003977    99% Chebyshev (MVUE) UCL 80.372449

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.5281243 Data appear Normal at 5% Significance Level

Theta Star 8.0165353

MLE of Mean 28.283333

MLE of Standard Deviation 15.0577

nu star 42.337492

Approximate Chi Square Value (.05) 28.420847 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 35.521987

Adjusted Chi Square Value 24.38076    95% Jackknife UCL 37.151136

   95% Standard Bootstrap UCL 34.925985

Anderson-Darling Test Statistic 0.3439576    95% Bootstrap-t UCL 35.711339

Anderson-Darling 5% Critical Value 0.6981527    95% Hall's Bootstrap UCL 33.726543

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future B3.xls: SS_Future B3

Page 7 of 13

Kolmogorov-Smirnov Test Statistic 0.2503865    95% Percentile Bootstrap UCL 34.8

Kolmogorov-Smirnov 5% Critical Value 0.3326763    95% BCA Bootstrap UCL 34.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 47.465928

97.5% Chebyshev(Mean, Sd) UCL 55.766252

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 72.070632

   95% Approximate Gamma UCL 42.132643

   95% Adjusted Gamma UCL 49.114358

Potential UCL to Use Use 95% Student's-t UCL 37.151136
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General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Manganese

Raw Statistics Log-transformed Statistics

Minimum 65.8 Minimum of Log Data 4.1866198

Maximum 116 Maximum of Log Data 4.7535902

Mean 101.3 Mean of log Data 4.6013083

Median 105.5 SD of log Data 0.2108125

SD 18.425526

Std. Error of Mean 7.5221894

Coefficient of Variation 0.1818907

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -1.873104

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7867205 Shapiro Wilk Test Statistic 0.7359724

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 116.45758    95% H-UCL 123.9719

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 139.53599

   95% Adjusted-CLT UCL (Chen-1995) 107.52664  97.5% Chebyshev (MVUE) UCL 156.00656

   95% Modified-t UCL (Johnson-1978) 115.49888    99% Chebyshev (MVUE) UCL 188.35982

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.094324 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.7111319

MLE of Mean 101.3

MLE of Standard Deviation 26.073697

nu star 181.13189

Approximate Chi Square Value (.05) 151.00257 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 113.6729

Adjusted Chi Square Value 141.03587    95% Jackknife UCL 116.45758

   95% Standard Bootstrap UCL 112.60236

Anderson-Darling Test Statistic 0.7711043    95% Bootstrap-t UCL 111.21778

Anderson-Darling 5% Critical Value 0.6970202    95% Hall's Bootstrap UCL 108.98929
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Kolmogorov-Smirnov Test Statistic 0.3511711    95% Percentile Bootstrap UCL 111.16667

Kolmogorov-Smirnov 5% Critical Value 0.3317566    95% BCA Bootstrap UCL 109.66667

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 134.08846

97.5% Chebyshev(Mean, Sd) UCL 148.27606

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 176.14484

116.45758

   95% Approximate Gamma UCL 121.51224

   95% Adjusted Gamma UCL 130.09925

or 95% Modified-t UCL 115.49888

Potential UCL to Use Use 95% Student's-t UCL
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Thorium

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 3.54 Minimum of Log Data 1.2641267

Maximum 5.61 Maximum of Log Data 1.7245507

Mean 4.7533333 Mean of log Data 1.5490373

Median 4.815 SD of log Data 0.1570322

SD 0.6979016

Std. Error of Mean 0.2849171

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Coefficient of Variation 0.1468236

Skewness -0.960421

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9417868 Shapiro Wilk Test Statistic 0.9037184

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.3274552    95% H-UCL 5.4880663

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.0843314

   95% Adjusted-CLT UCL (Chen-1995) 5.1026132  97.5% Chebyshev (MVUE) UCL 6.659328

   95% Modified-t UCL (Johnson-1978) 5.3088363    99% Chebyshev (MVUE) UCL 7.7887975

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.681397 Data appear Normal at 5% Significance Level

Theta Star 0.1850886

MLE of Mean 4.7533333

MLE of Standard Deviation 0.93797

nu star 308.17676

Approximate Chi Square Value (.05) 268.50909 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 5.2219803

Adjusted Chi Square Value 255.04036    95% Jackknife UCL 5.3274552

   95% Standard Bootstrap UCL 5.183577

Anderson-Darling Test Statistic 0.3488879    95% Bootstrap-t UCL 5.1809544

Anderson-Darling 5% Critical Value 0.6968647    95% Hall's Bootstrap UCL 5.1612141
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Kolmogorov-Smirnov Test Statistic 0.2413447    95% Percentile Bootstrap UCL 5.145

Kolmogorov-Smirnov 5% Critical Value 0.3318038    95% BCA Bootstrap UCL 5.0966667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.9952584

97.5% Chebyshev(Mean, Sd) UCL 6.5326403

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.5882231

   95% Approximate Gamma UCL 5.455558

   95% Adjusted Gamma UCL 5.7436669

Potential UCL to Use Use 95% Student's-t UCL 5.3274552
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General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Titanium

Raw Statistics Log-transformed Statistics

Minimum 292 Minimum of Log Data 5.6767538

Maximum 620 Maximum of Log Data 6.4297195

Mean 454.16667 Mean of log Data 6.0887849

Median 449.5 SD of log Data 0.2707311

SD 118.28003

Std. Error of Mean 48.287622

Coefficient of Variation 0.2604331

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.0550586

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.9716462 Shapiro Wilk Test Statistic 0.9638143

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 551.46856    95% H-UCL 595.26407

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 673.43341

   95% Adjusted-CLT UCL (Chen-1995) 534.75249  97.5% Chebyshev (MVUE) UCL 768.16712

   95% Modified-t UCL (Johnson-1978) 551.64946    99% Chebyshev (MVUE) UCL 954.25315

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.6169776 Data appear Normal at 5% Significance Level

Theta Star 52.706029

MLE of Mean 454.16667

MLE of Standard Deviation 154.71691

nu star 103.40373

Approximate Chi Square Value (.05) 80.93976 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 533.59274

Adjusted Chi Square Value 73.782387    95% Jackknife UCL 551.46856

   95% Standard Bootstrap UCL 526.89762

Anderson-Darling Test Statistic 0.2329036    95% Bootstrap-t UCL 564.13192

Anderson-Darling 5% Critical Value 0.6974605    95% Hall's Bootstrap UCL 529.52915
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Kolmogorov-Smirnov Test Statistic 0.194535    95% Percentile Bootstrap UCL 528.33333

Kolmogorov-Smirnov 5% Critical Value 0.3319541    95% BCA Bootstrap UCL 526.66667

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 664.64753

97.5% Chebyshev(Mean, Sd) UCL 755.72277

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 934.62244

   95% Approximate Gamma UCL 580.2158

   95% Adjusted Gamma UCL 636.50052

Potential UCL to Use Use 95% Student's-t UCL 551.46856
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6 2

2 4

66.67%

0.53 -0.634878

0.736 -0.306525

0.633 -0.470702

0.145664 0.2321807

0.541 -0.614336

0.659 -0.417032

5

1

83.33%

    N/A        N/A    

    N/A        N/A    

0.4065833 -0.976381

0.1881918 0.4108609

0.5613974 0.6414067

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Tungsten

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.5643333

    N/A    0.0767717

0.0443241

0.6536486

0.6372401

0.7253719

    N/A        N/A    

    N/A    0.736

    N/A        N/A    

    N/A    0.7575378

    N/A    0.8411375

    N/A    1.005353

    N/A    

    N/A    

    N/A    0.6536486

    N/A        N/A    

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics
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Uranium

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 1.2 Minimum of Log Data 0.1823216

Maximum 26.4 Maximum of Log Data 3.273364

Mean 9.36 Mean of log Data 1.6582965

Median 4.65 SD of log Data 1.1664652

SD 10.010128

Std. Error of Mean 3.1654805

Coefficient of Variation 1.0694581

Skewness 1.1177544

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7781379 Shapiro Wilk Test Statistic 0.9123024

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.162683    95% H-UCL 39.719087

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 25.32956

   95% Adjusted-CLT UCL (Chen-1995) 15.762298  97.5% Chebyshev (MVUE) UCL 32.224342

   95% Modified-t UCL (Johnson-1978) 15.349164    99% Chebyshev (MVUE) UCL 45.767807

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.7656555 Data appear Gamma Distributed at 5% Significance Level

Theta Star 12.22482

MLE of Mean 9.36

MLE of Standard Deviation 10.69693

nu star 15.313109

Approximate Chi Square Value (.05) 7.4798539 Nonparametric Statistics

Adjusted Level of Significance 0.0267    95% CLT UCL 14.566752

Adjusted Chi Square Value 6.5509537    95% Jackknife UCL 15.162683

   95% Standard Bootstrap UCL 14.365388

Anderson-Darling Test Statistic 0.509376    95% Bootstrap-t UCL 18.646692

Anderson-Darling 5% Critical Value 0.7483203    95% Hall's Bootstrap UCL 15.319978

Kolmogorov-Smirnov Test Statistic 0.1818191    95% Percentile Bootstrap UCL 14.31

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SS_Future B3.xls: SS_Future B3

Page 12 of 13

Kolmogorov-Smirnov 5% Critical Value 0.2737629    95% BCA Bootstrap UCL 16.15

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 23.15801

97.5% Chebyshev(Mean, Sd) UCL 29.128419

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 40.856133

   95% Approximate Gamma UCL 19.162233

   95% Adjusted Gamma UCL 21.879365

Potential UCL to Use Use 95% Approximate Gamma UCL 19.162233
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Vanadium

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 13.2 Minimum of Log Data 2.5802168

Maximum 25.5 Maximum of Log Data 3.2386785

Mean 18.933333 Mean of log Data 2.9108997

Median 17.5 SD of log Data 0.2671296

SD 5.1317314

Std. Error of Mean 2.0950206

Coefficient of Variation 0.2710421

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.5288386

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.8818255 Shapiro Wilk Test Statistic 0.9127621

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 23.154901    95% H-UCL 24.678815

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 27.920789

   95% Adjusted-CLT UCL (Chen-1995) 22.862635  97.5% Chebyshev (MVUE) UCL 31.813082

   95% Modified-t UCL (Johnson-1978) 23.230286    99% Chebyshev (MVUE) UCL 39.45874

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.5201851 Data appear Normal at 5% Significance Level

Theta Star 2.2221739

MLE of Mean 18.933333

MLE of Standard Deviation 6.4863827

nu star 102.24222

Approximate Chi Square Value (.05) 79.911771 Nonparametric Statistics

Adjusted Level of Significance 0.01222    95% CLT UCL 22.379335

Adjusted Chi Square Value 72.803263    95% Jackknife UCL 23.154901

   95% Standard Bootstrap UCL 22.092495

Anderson-Darling Test Statistic 0.3824723    95% Bootstrap-t UCL 27.138691

Anderson-Darling 5% Critical Value 0.6974845    95% Hall's Bootstrap UCL 36.681228
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Kolmogorov-Smirnov Test Statistic 0.2288876    95% Percentile Bootstrap UCL 22.2

Kolmogorov-Smirnov 5% Critical Value 0.3319686    95% BCA Bootstrap UCL 22.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.065316

97.5% Chebyshev(Mean, Sd) UCL 32.016732

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 39.778525

   95% Approximate Gamma UCL 24.224041

   95% Adjusted Gamma UCL 26.589276

Potential UCL to Use Use 95% Student's-t UCL 23.154901
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Future B5 – Holding Basin 
Surface Soil 

 



Potential UCL to Use Use 95% Approximate Gamma UCL 9208

   95% Approximate Gamma UCL 9208

   95% Adjusted Gamma UCL 9241

97.5% Chebyshev(Mean, Sd) UCL 10445

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11461

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 9231

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9928

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 9388

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 9208

   95% Standard Bootstrap UCL 9167

Anderson-Darling Test Statistic 0.717    95% Bootstrap-t UCL 9294

Adjusted Level of Significance 0.0398    95% CLT UCL 9183

Adjusted Chi Square Value 1870    95% Jackknife UCL 9201

nu star 1979

Approximate Chi Square Value (.05) 1877 Nonparametric Statistics

MLE of Mean 8732

MLE of Standard Deviation 1415

Gamma Distribution Test Data Distribution

k star (bias corrected) 38.06 Data appear Gamma Distributed at 5% Significance Level

Theta Star 229.4

   95% Modified-t UCL (Johnson-1978) 9211    99% Chebyshev (MVUE) UCL 11375

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9889

   95% Adjusted-CLT UCL (Chen-1995) 9247  97.5% Chebyshev (MVUE) UCL 10390

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9201    95% H-UCL 9216

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.91 Shapiro Wilk Test Statistic 0.947

Coefficient of Variation 0.16

Skewness 1.105

SD 1398

Std. Error of Mean 274.2

Mean 8732 Mean of log Data 9.063

Median 8710 SD of log Data 0.155

Minimum 5880 Minimum of Log Data 8.679

Maximum 13100 Maximum of Log Data 9.48

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

Aluminum_mg/kg

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 25
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Potential UCL to Use Use 95% Approximate Gamma UCL 8.288

   95% Approximate Gamma UCL 8.288

   95% Adjusted Gamma UCL 8.376

97.5% Chebyshev(Mean, Sd) UCL 11.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 13.82

Kolmogorov-Smirnov 5% Critical Value 0.172    95% BCA Bootstrap UCL 8.327

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.02

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 8.297

Kolmogorov-Smirnov Test Statistic 0.154    95% Percentile Bootstrap UCL 8.188

   95% Standard Bootstrap UCL 8.192

Anderson-Darling Test Statistic 0.705    95% Bootstrap-t UCL 8.446

Adjusted Level of Significance 0.0398    95% CLT UCL 8.181

Adjusted Chi Square Value 196    95% Jackknife UCL 8.224

nu star 232.4

Approximate Chi Square Value (.05) 198.1 Nonparametric Statistics

MLE of Mean 7.065

MLE of Standard Deviation 3.342

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.47 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.581

   95% Modified-t UCL (Johnson-1978) 8.25    99% Chebyshev (MVUE) UCL 13.48

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.858

   95% Adjusted-CLT UCL (Chen-1995) 8.344  97.5% Chebyshev (MVUE) UCL 11.08

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.224    95% H-UCL 8.416

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Test Statistic 0.957

Coefficient of Variation 0.49

Skewness 1.143

SD 3.459

Std. Error of Mean 0.678

Mean 7.065 Mean of log Data 1.852

Median 5.7 SD of log Data 0.454

Minimum 2.9 Minimum of Log Data 1.065

Maximum 15.8 Maximum of Log Data 2.76

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 23

Arsenic_mg/kg
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Potential UCL to Use Use 95% Approximate Gamma UCL 21.69

   95% Approximate Gamma UCL 21.69

   95% Adjusted Gamma UCL 21.81

97.5% Chebyshev(Mean, Sd) UCL 26.29

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.09

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 21.75

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.35

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 21.9

Kolmogorov-Smirnov Test Statistic 0.204    95% Percentile Bootstrap UCL 21.55

   95% Standard Bootstrap UCL 21.52

Anderson-Darling Test Statistic 0.715    95% Bootstrap-t UCL 21.94

Adjusted Level of Significance 0.0398    95% CLT UCL 21.56

Adjusted Chi Square Value 678.3    95% Jackknife UCL 21.63

nu star 744.5

Approximate Chi Square Value (.05) 682.2 Nonparametric Statistics

MLE of Mean 19.87

MLE of Standard Deviation 5.252

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.32 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.388

   95% Modified-t UCL (Johnson-1978) 21.66    99% Chebyshev (MVUE) UCL 29.74

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.19

   95% Adjusted-CLT UCL (Chen-1995) 21.76  97.5% Chebyshev (MVUE) UCL 26.06

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.63    95% H-UCL 21.76

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.95

Coefficient of Variation 0.264

Skewness 0.91

SD 5.237

Std. Error of Mean 1.027

Mean 19.87 Mean of log Data 2.958

Median 18.4 SD of log Data 0.252

Minimum 12 Minimum of Log Data 2.485

Maximum 32.5 Maximum of Log Data 3.481

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 23

Chromium_mg/kg
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Potential UCL to Use Use 95% Student's-t UCL 5.093

   95% Approximate Gamma UCL 5.123

   95% Adjusted Gamma UCL 5.152

97.5% Chebyshev(Mean, Sd) UCL 6.106

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.934

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 5.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.685

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 5.103

Kolmogorov-Smirnov Test Statistic 0.0967    95% Percentile Bootstrap UCL 5.069

   95% Standard Bootstrap UCL 5.077

Anderson-Darling Test Statistic 0.234    95% Bootstrap-t UCL 5.101

Adjusted Level of Significance 0.0398    95% CLT UCL 5.079

Adjusted Chi Square Value 739.3    95% Jackknife UCL 5.093

nu star 808.4

Approximate Chi Square Value (.05) 743.4 Nonparametric Statistics

MLE of Mean 4.712

MLE of Standard Deviation 1.195

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.55 Data appear Normal at 5% Significance Level

Theta Star 0.303

   95% Modified-t UCL (Johnson-1978) 5.095    99% Chebyshev (MVUE) UCL 7.011

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.72

   95% Adjusted-CLT UCL (Chen-1995) 5.092  97.5% Chebyshev (MVUE) UCL 6.156

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.093    95% H-UCL 5.155

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.976

Coefficient of Variation 0.242

Skewness 0.272

SD 1.139

Std. Error of Mean 0.223

Mean 4.712 Mean of log Data 1.521

Median 4.8 SD of log Data 0.247

Minimum 2.7 Minimum of Log Data 0.993

Maximum 7 Maximum of Log Data 1.946

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

Cobalt_mg/kg

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 22
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Potential UCL to Use Use 95% H-UCL 142.5

   95% Approximate Gamma UCL 142.4

   95% Adjusted Gamma UCL 146.6

97.5% Chebyshev(Mean, Sd) UCL 314.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 446.8

Kolmogorov-Smirnov 5% Critical Value 0.178    95% BCA Bootstrap UCL 195.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 247.5

Anderson-Darling 5% Critical Value 0.784    95% Hall's Bootstrap UCL 360.7

Kolmogorov-Smirnov Test Statistic 0.235    95% Percentile Bootstrap UCL 160.2

   95% Standard Bootstrap UCL 150.3

Anderson-Darling Test Statistic 1.813    95% Bootstrap-t UCL 271.8

Adjusted Level of Significance 0.0398    95% CLT UCL 150.7

Adjusted Chi Square Value 22.6    95% Jackknife UCL 152.9

nu star 36.01

Approximate Chi Square Value (.05) 23.27 Nonparametric Statistics

MLE of Mean 92.03

MLE of Standard Deviation 110.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.692 Data appear Lognormal at 5% Significance Level

Theta Star 132.9

   95% Modified-t UCL (Johnson-1978) 157.8    99% Chebyshev (MVUE) UCL 267.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 159.7

   95% Adjusted-CLT UCL (Chen-1995) 182  97.5% Chebyshev (MVUE) UCL 196.2

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 152.9    95% H-UCL 142.5

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.455 Shapiro Wilk Test Statistic 0.927

Coefficient of Variation 1.976

Skewness 4.189

SD 181.8

Std. Error of Mean 35.66

Mean 92.03 Mean of log Data 3.728

Median 27.95 SD of log Data 1.123

Minimum 8.3 Minimum of Log Data 2.116

Maximum 926 Maximum of Log Data 6.831

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

Copper_mg/kg

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 26
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Potential UCL to Use Use 95% Student's-t UCL 13226

   95% Approximate Gamma UCL 13258

   95% Adjusted Gamma UCL 13310

97.5% Chebyshev(Mean, Sd) UCL 15162

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16743

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 13238

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14357

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 13315

Kolmogorov-Smirnov Test Statistic 0.149    95% Percentile Bootstrap UCL 13190

   95% Standard Bootstrap UCL 13189

Anderson-Darling Test Statistic 0.365    95% Bootstrap-t UCL 13284

Adjusted Level of Significance 0.0398    95% CLT UCL 13199

Adjusted Chi Square Value 1501    95% Jackknife UCL 13226

nu star 1599

Approximate Chi Square Value (.05) 1507 Nonparametric Statistics

MLE of Mean 12497

MLE of Standard Deviation 2254

Gamma Distribution Test Data Distribution

k star (bias corrected) 30.75 Data appear Normal at 5% Significance Level

Theta Star 406.4

   95% Modified-t UCL (Johnson-1978) 13234    99% Chebyshev (MVUE) UCL 16766

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14368

   95% Adjusted-CLT UCL (Chen-1995) 13251  97.5% Chebyshev (MVUE) UCL 15177

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13226    95% H-UCL 13289

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.97

Skewness 0.581

Relevant UCL Statistics

Std. Error of Mean 426.8

Coefficient of Variation 0.174

Median 12300 SD of log Data 0.174

SD 2176

Maximum 18300 Maximum of Log Data 9.815

Mean 12497 Mean of log Data 9.419

Raw Statistics Log-transformed Statistics

Minimum 7740 Minimum of Log Data 8.954

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 21

Number of Missing Values 72

Iron_mg/kg
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 18.69

   95% Approximate Gamma UCL 13.61

   95% Adjusted Gamma UCL 13.83

97.5% Chebyshev(Mean, Sd) UCL 22.11

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 28.82

Kolmogorov-Smirnov 5% Critical Value 0.173    95% BCA Bootstrap UCL 15.08

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.69

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 25.74

Kolmogorov-Smirnov Test Statistic 0.289    95% Percentile Bootstrap UCL 13.95

   95% Standard Bootstrap UCL 13.73

Anderson-Darling Test Statistic 1.951    95% Bootstrap-t UCL 16.14

Adjusted Level of Significance 0.0398    95% CLT UCL 13.77

Adjusted Chi Square Value 88.94    95% Jackknife UCL 13.88

nu star 114

Approximate Chi Square Value (.05) 90.33 Nonparametric Statistics

MLE of Mean 10.79

MLE of Standard Deviation 7.287

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.192 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.922

   95% Modified-t UCL (Johnson-1978) 14.05    99% Chebyshev (MVUE) UCL 23.43

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.09

   95% Adjusted-CLT UCL (Chen-1995) 14.81  97.5% Chebyshev (MVUE) UCL 18.57

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.88    95% H-UCL 13.44

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.657 Shapiro Wilk Test Statistic 0.842

Coefficient of Variation 0.857

Skewness 2.741

SD 9.24

Std. Error of Mean 1.812

Mean 10.79 Mean of log Data 2.161

Median 6.7 SD of log Data 0.61

Minimum 4.8 Minimum of Log Data 1.569

Maximum 47 Maximum of Log Data 3.85

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

Lead_mg/kg

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 22
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Potential UCL to Use Use 95% Approximate Gamma UCL 175.9

   95% Approximate Gamma UCL 175.9

   95% Adjusted Gamma UCL 177

97.5% Chebyshev(Mean, Sd) UCL 219

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 254.5

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 179

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 201

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 181.3

Kolmogorov-Smirnov Test Statistic 0.121    95% Percentile Bootstrap UCL 175.6

   95% Standard Bootstrap UCL 174.4

Anderson-Darling Test Statistic 0.606    95% Bootstrap-t UCL 179.7

Adjusted Level of Significance 0.0398    95% CLT UCL 175

Adjusted Chi Square Value 524.5    95% Jackknife UCL 175.6

nu star 582.9

Approximate Chi Square Value (.05) 527.9 Nonparametric Statistics

MLE of Mean 159.3

MLE of Standard Deviation 47.57

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.21 Data appear Gamma Distributed at 5% Significance Level

Theta Star 14.21

   95% Modified-t UCL (Johnson-1978) 176    99% Chebyshev (MVUE) UCL 247.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 197.9

   95% Adjusted-CLT UCL (Chen-1995) 177.6  97.5% Chebyshev (MVUE) UCL 214.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 175.6    95% H-UCL 176.4

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.875 Shapiro Wilk Test Statistic 0.955

Coefficient of Variation 0.306

Skewness 1.287

SD 48.78

Std. Error of Mean 9.566

Mean 159.3 Mean of log Data 5.031

Median 155 SD of log Data 0.283

Minimum 86.4 Minimum of Log Data 4.459

Maximum 283 Maximum of Log Data 5.645

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

Manganese_mg/kg

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 25
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   95% Gamma Approximate UCL 41.99

   95% Adjusted Gamma UCL 44.7

Nu star 10.67 Potential UCLs to Use

AppChi2 4.363    99% KM (Chebyshev) UCL 145.7

k star 0.205 99% KM (Chebyshev) UCL 145.7

Theta star 83.72

Median 1.35 95% KM (Chebyshev) UCL 73.5

SD 65.66 97.5% KM (Chebyshev) UCL 97.84

Maximum 335    95% KM (BCA) UCL 42.67

Mean 17.18    95% KM (Percentile Bootstrap) UCL 41.48

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 39.22

Minimum 0.000001    95% KM (bootstrap t) UCL 288

   95% KM (t) UCL 39.28

Assuming Gamma Distribution    95% KM (z) UCL 38.47

5% K-S Critical Value 0.196 SD 64.37

Data not Gamma Distributed at 5% Significance Level SE of Mean 12.91

5% A-D Critical Value 0.842 Kaplan-Meier (KM) Method

K-S Test Statistic 0.842 Mean 17.24

A-D Test Statistic 3.869 Nonparametric Statistics

Theta Star 61.05

nu star 14.63

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.318 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 59.41

   95% H UCL 34.85

   95% t UCL 39.18

   95% Percentile Bootstrap UCL 41.79

   95% MLE (t) UCL 34.48 Mean in Original Scale 17.19

   95% MLE (Tiku) UCL 32.76 SD in Original Scale 65.65

Mean 11.28 Mean in Log Scale 0.54

SD 69.26 SD in Log Scale 1.821

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 65.65 SD 1.672

   95% DL/2 (t) UCL 39.19    95%  H-Stat (DL/2) UCL 24.52

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.2 Mean 0.636

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.289 Shapiro Wilk Test Statistic 0.827

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 11.54%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 23

Maximum Non-Detect 0.43 Maximum Non-Detect -0.844

SD of Detected 69.67 SD of Detected 1.555

Minimum Non-Detect 0.39 Minimum Non-Detect -0.942

Maximum Detected 335 Maximum Detected 5.814

Mean of Detected 19.42 Mean of Detected 0.926

Raw Statistics Log-transformed Statistics

Minimum Detected 0.52 Minimum Detected -0.654

Number of Distinct Detected Data 21 Number of Non-Detect Data 3

Number of Missing Values 72 Percent Non-Detects 11.54%

Molybdenum_mg/kg

General Statistics

Number of Valid Data 26 Number of Detected Data 23
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Potential UCL to Use Use 95% Approximate Gamma UCL 0.132

   95% Approximate Gamma UCL 0.132

   95% Adjusted Gamma UCL 0.132

97.5% Chebyshev(Mean, Sd) UCL 0.158

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.179

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 0.133

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.147

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 0.139

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 0.132

   95% Standard Bootstrap UCL 0.131

Anderson-Darling Test Statistic 0.611    95% Bootstrap-t UCL 0.134

Adjusted Level of Significance 0.0398    95% CLT UCL 0.131

Adjusted Chi Square Value 899.1    95% Jackknife UCL 0.132

nu star 975.1

Approximate Chi Square Value (.05) 903.6 Nonparametric Statistics

MLE of Mean 0.122

MLE of Standard Deviation 0.0282

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.75 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0065

   95% Modified-t UCL (Johnson-1978) 0.132    99% Chebyshev (MVUE) UCL 0.174

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.144

   95% Adjusted-CLT UCL (Chen-1995) 0.133  97.5% Chebyshev (MVUE) UCL 0.154

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.132    95% H-UCL 0.132

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.951

Coefficient of Variation 0.239

Skewness 1.667

SD 0.0291

Std. Error of Mean 0.00571

Mean 0.122 Mean of log Data -2.128

Median 0.12 SD of log Data 0.216

Minimum 0.08 Minimum of Log Data -2.526

Maximum 0.22 Maximum of Log Data -1.514

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 11

Thallium_mg/kg
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   95% Adjusted Gamma UCL 6.24

AppChi2 13.3    95% KM (Chebyshev) UCL 7.349

   95% Gamma Approximate UCL 6.007

Theta star 7.667

Nu star 23.28 Potential UCLs to Use

SD 4.544 97.5% KM (Chebyshev) UCL 9.016

k star 0.448 99% KM (Chebyshev) UCL 12.29

Mean 3.432    95% KM (Percentile Bootstrap) UCL 5.23

Median 2.65 95% KM (Chebyshev) UCL 7.349

Minimum 0.000001    95% KM (bootstrap t) UCL 7.836

Maximum 24.7    95% KM (BCA) UCL 5.273

Assuming Gamma Distribution    95% KM (z) UCL 4.951

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.966

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.884

   95% KM (t) UCL 5.006

K-S Test Statistic 0.756 Mean 3.497

5% K-S Critical Value 0.18 SD 4.411

A-D Test Statistic 1.796 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

nu star 82.96

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.728 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.151

   95% H UCL 4.419

   95% Percentile Bootstrap UCL 5.083

   95% BCA Bootstrap UCL 6.064

   95% MLE (Tiku) UCL 4.66 SD in Original Scale 4.499

   95% t UCL 5.003

SD 4.801 SD in Log Scale 0.7

   95% MLE (t) UCL 4.749 Mean in Original Scale 3.496

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.14 Mean in Log Scale 0.94

   95% DL/2 (t) UCL 4.979    95%  H-Stat (DL/2) UCL 4.808

Mean 3.465 Mean 0.89

SD 4.519 SD 0.799

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.435 Shapiro Wilk Test Statistic 0.88

Maximum Non-Detect 0.86 Maximum Non-Detect -0.151

SD of Detected 4.619 SD of Detected 0.64

Minimum Non-Detect 0.86 Minimum Non-Detect -0.151

Maximum Detected 24.7 Maximum Detected 3.207

Mean of Detected 3.718 Mean of Detected 1.034

Raw Statistics Log-transformed Statistics

Minimum Detected 0.84 Minimum Detected -0.174

Number of Distinct Detected Data 18 Number of Non-Detect Data 2

Number of Missing Values 72 Percent Non-Detects 7.69%

Thorium_mg/kg

General Statistics

Number of Valid Data 26 Number of Detected Data 24
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Potential UCL to Use Use 95% Approximate Gamma UCL 679.7

   95% Approximate Gamma UCL 679.7

   95% Adjusted Gamma UCL 683.4

97.5% Chebyshev(Mean, Sd) UCL 823.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 940.5

Kolmogorov-Smirnov 5% Critical Value 0.171    95% BCA Bootstrap UCL 690.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 764.1

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 704.6

Kolmogorov-Smirnov Test Statistic 0.14    95% Percentile Bootstrap UCL 678.2

   95% Standard Bootstrap UCL 676.6

Anderson-Darling Test Statistic 0.674    95% Bootstrap-t UCL 697

Adjusted Level of Significance 0.0398    95% CLT UCL 678.4

Adjusted Chi Square Value 781.4    95% Jackknife UCL 680.4

nu star 852.3

Approximate Chi Square Value (.05) 785.6 Nonparametric Statistics

MLE of Mean 626.5

MLE of Standard Deviation 154.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 16.39 Data appear Gamma Distributed at 5% Significance Level

Theta Star 38.22

   95% Modified-t UCL (Johnson-1978) 682    99% Chebyshev (MVUE) UCL 909.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 749.8

   95% Adjusted-CLT UCL (Chen-1995) 688.8  97.5% Chebyshev (MVUE) UCL 803.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 680.4    95% H-UCL 679.4

Shapiro Wilk Critical Value 0.92 Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.942

Coefficient of Variation 0.257

Skewness 1.577

SD 160.9

Std. Error of Mean 31.56

Mean 626.5 Mean of log Data 6.413

Median 581 SD of log Data 0.23

Minimum 431 Minimum of Log Data 6.066

Maximum 1140 Maximum of Log Data 7.039

Number of Missing Values 72

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 26 Number of Distinct Observations 24

Titanium_mg/kg
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 300.8

   95% Approximate Gamma UCL 249.5

   95% Adjusted Gamma UCL 250.2

97.5% Chebyshev(Mean, Sd) UCL 342.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 423.8

Kolmogorov-Smirnov 5% Critical Value 0.0937    95% BCA Bootstrap UCL 246.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 300.8

Anderson-Darling 5% Critical Value 0.792    95% Hall's Bootstrap UCL 257.8

Kolmogorov-Smirnov Test Statistic 0.126    95% Percentile Bootstrap UCL 243.4

   95% Standard Bootstrap UCL 240.9

Anderson-Darling Test Statistic 2.141    95% Bootstrap-t UCL 254

Adjusted Level of Significance 0.0476    95% CLT UCL 241.1

Adjusted Chi Square Value 128    95% Jackknife UCL 241.5

nu star 156.3

Approximate Chi Square Value (.05) 128.4 Nonparametric Statistics

MLE of Mean 205

MLE of Standard Deviation 229.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.798 Data do not follow a Discernable Distribution (0.05)

Theta Star 257

   95% Modified-t UCL (Johnson-1978) 242.6    99% Chebyshev (MVUE) UCL 1004

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 618

   95% Adjusted-CLT UCL (Chen-1995) 248.1  97.5% Chebyshev (MVUE) UCL 748.3

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 241.5    95% H-UCL 507.3

Lilliefors Critical Value 0.0895 Lilliefors Critical Value 0.0895

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.178 Lilliefors Test Statistic 0.19

Skewness 2.908

Relevant UCL Statistics

Std. Error of Mean 22

Coefficient of Variation 1.062

Median 179.5 SD of log Data 1.541

SD 217.8

Maximum 1502 Maximum of Log Data 7.315

Mean 205 Mean of log Data 4.597

Raw Statistics Log-transformed Statistics

Minimum 1.2 Minimum of Log Data 0.182

Uranium_mg/kg

General Statistics

Number of Valid Observations 98 Number of Distinct Observations 88
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   95% Adjusted Gamma UCL 10.43

AppChi2 12.67    95% KM (Chebyshev) UCL 18.7

   95% Gamma Approximate UCL 10.03

Theta star 13.12

Nu star 22.44 Potential UCLs to Use

SD 15.22 97.5% KM (Chebyshev) UCL 24.33

k star 0.432 99% KM (Chebyshev) UCL 35.39

Mean 5.662    95% KM (Percentile Bootstrap) UCL 11.22

Median 2.05 95% KM (Chebyshev) UCL 18.7

Minimum 0.000001    95% KM (bootstrap t) UCL 55.33

Maximum 78.6    95% KM (BCA) UCL 11.59

Assuming Gamma Distribution    95% KM (z) UCL 10.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.78

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.985

   95% KM (t) UCL 10.79

K-S Test Statistic 0.789 Mean 5.689

5% K-S Critical Value 0.182 SD 14.91

A-D Test Statistic 3.559 Nonparametric Statistics

5% A-D Critical Value 0.789 Kaplan-Meier (KM) Method

nu star 31.74

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.635 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.276

   95% H UCL 7.023

   95% Percentile Bootstrap UCL 11.23

   95% BCA Bootstrap UCL 14.85

   95% MLE (Tiku) UCL 9.852 SD in Original Scale 15.21

   95% t UCL 10.77

SD 15.28 SD in Log Scale 1.076

   95% MLE (t) UCL 10.39 Mean in Original Scale 5.672

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.271 Mean in Log Scale 0.809

   95% DL/2 (t) UCL 10.77    95%  H-Stat (DL/2) UCL 7.154

Mean 5.671 Mean 0.803

SD 15.21 SD 1.089

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.32 Shapiro Wilk Test Statistic 0.828

Maximum Non-Detect 0.43 Maximum Non-Detect -0.844

SD of Detected 15.49 SD of Detected 0.999

Minimum Non-Detect 0.43 Minimum Non-Detect -0.844

Maximum Detected 78.6 Maximum Detected 4.364

Mean of Detected 5.889 Mean of Detected 0.897

Raw Statistics Log-transformed Statistics

Minimum Detected 0.69 Minimum Detected -0.371

Number of Distinct Detected Data 22 Number of Non-Detect Data 1

Number of Missing Values 72 Percent Non-Detects 3.85%

Zirconium_mg/kg

General Statistics

Number of Valid Data 26 Number of Detected Data 25
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Future SW/SD-1 & SW/SD-2 – Sphagnum Bog 
Surface Water 
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20 2

2 18

90.00%

0.00025 -8.294

0.00082 -7.106

0.000535 -7.7

0.0004031 0.84

0.0005 -7.601

0.0005 -7.601

    N/A        N/A    

    N/A        N/A    

0.0002785 -8.235

0.0001275 0.266

0.0003278 0.0003072

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.0002785

    N/A    0.0001242

3.929E-05

0.0003464

0.0003431

    N/A    

    N/A        N/A    

    N/A        N/A    

    N/A        N/A    

    N/A    0.0004497

    N/A    0.0005238

    N/A    0.0006694

    N/A    

    N/A    

    N/A    0.0003464

    N/A        N/A    

    N/A

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Warning: Data set has only 2 Distinct Detected Values.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Trichloroethene

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected
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18 4

4 14

77.78%

0.0042 -5.473

0.0155 -4.167

0.00763 -5.021

0.00528 0.582

0.00952 -4.654

0.0102 -4.585

17

1

94.44%

0.733 0.814

0.748 0.748

0.00542 -5.271

0.00253 0.281

0.00645 0.00606

N/A

-5.22

0.425

0.00593

0.00298

0.00715

0.00713

0.00754

0.00724

1.071

0.00712

8.566

0.619

0.659

0.659 0.00558

0.396 0.00247

0.0007523

0.00689

0.00682

0.00688

0.000001 0.00784

0.0155 0.00692

0.00624 0.00712

0.00574 0.00886

0.00394 0.0103

0.837 0.0131

0.00745

30.15

18.61 0.00689

0.0101

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

m/p-methylphenol
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26 26

0.0708 -2.648

2.29 0.829

0.312 -1.565

0.212 0.773

0.444

0.0871

1.425

3.948

0.48 0.897

0.92 0.92

0.461 0.398

0.478

0.527 0.565

0.472 0.735

1.259

0.248

0.312

0.278

65.45

47.84

0.0398 0.455

46.84 0.461

0.454

1.909 0.862

0.764 1.086

0.241 0.459

0.175 0.539

0.692

0.856

1.179

0.427

0.436

0.692

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Aluminum, Total

General Statistics

Number of Valid Observations Number of Distinct Observations
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25 7

6 18

8 72.00%

0.0011 -6.812445

0.0023 -6.074846

0.0016429 -6.442926

0.0004315 0.276702

0.001 -6.907755

0.0033 -5.713833

25

0

100.00%

0.9284943 0.8969425

0.803 0.803

0.001084 -6.942959

0.0005224 0.498897

0.0012627 0.0013346

N/A

-6.846809

0.3365109

0.0011256

0.0004186

0.0012689

0.0012678

0.0012767

0.001276

9.2287479

0.000178

129.20247

0.3984751

0.7074029

0.7074029 0.0013119

0.3116488 0.0003567

9.032E-05

0.0014664

0.0014605

0.0014604

0.000001 0.0014816

0.0023 0.001749

0.0007072 0.0017133

0.0005142 0.0017056

0.0006947 0.001876

0.3563463 0.0022106

0.0019846

17.817314

9.2589732 0.0014664

0.0013609 0.0017133

0.0014256   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Arsenic , Total

General Statistics

Warning:  There are only 7 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Number of Distinct Detected Data Number of Non-Detect Data

Number of Valid Data Number of Detected Data

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage
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25 21

21 4

8 16.00%

0.00008 -9.433484

0.0173 -4.057049

0.0026943 -6.946096

0.0043831 1.517136

0.00002 -10.81978

0.00002 -10.81978

0.6174065 0.9750165

0.908 0.908

0.0022648 -7.676789

0.0041253 2.1995261

0.0036764 0.0359178

0.0017759 -7.518107

0.0045555 1.9388135

0.0033347 0.0022682

0.0032754 0.0041234

0.0036791

0.0036782

0.0041725

0.0165108

0.5461709

0.004933

22.939178

0.642959

0.7962874

0.7962874 0.002276

0.1989818 0.0040358

0.0008271

0.003691

0.0036364

0.0036803

0.000001 0.0057366

0.0173 0.0036368

0.0022634 0.0036928

0.00064 0.0058812

0.0041261 0.0074412

0.3301825 0.0105054

0.0068549

16.509125

8.3225567 0.0058812

0.0044897

0.0047137

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Beryllium, Total

General Statistics

Number of Valid Data Number of Detected Data
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26 8

7 18

69.23%

0.000046 -9.987

0.0011 -6.812

0.0003044 -8.539

0.0003462 0.975

0.00002 -10.82

0.000094 -9.272

19

7

73.08%

0.722 0.971

0.818 0.818

0.0001116 -10.01

0.0002254 1.193

0.0001872 0.0001775

N/A

-10.83

1.668

9.893E-05

0.0002304

0.0001761

0.0001763

0.0002113

0.0002538

0.878

0.0003465

14.06

0.419

0.732

0.732 0.0001255

0.3 0.0002156

4.52E-05

0.0002027

0.0001999

0.000189

0.000001 0.0003286

0.0011 0.0002762

9.435E-05 0.0002351

0.000001 0.0003225

0.0002323 0.0004078

0.241 0.0005753

0.0003908

12.55

5.594 0.0002027

0.0002117

0.000224

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Percent Non-Detects

UCL Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Non-Detect Maximum Non-Detect

Cadmium, Total

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

5% K-S Critical Value SD

Kaplan-Meier (KM) Method

Nonparametric Statistics

5% A-D Critical Value

K-S Test Statistic Mean

nu star

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic

Data Distribution Test with Detected Values OnlyGamma Distribution Test with Detected Values Only

k star (bias corrected)

Theta Star

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

   95% H-UCL

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Mean in Log ScaleMLE yields a negative mean

SD in Log Scale

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Mean

DL/2 Substitution Method DL/2 Substitution Method

Assuming Normal Distribution Assuming Lognormal Distribution

Mean

SD

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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25 22

18 3

8 12.00%

0.000094 -9.272

0.0018 -6.32

0.0004197 -8.11

0.0004203 0.783

0.000061 -9.705

0.000069 -9.581

3

22

12.00%

0.706 0.927

0.911 0.911

0.0003733 -8.376

0.0004136 1.039

0.0005148 0.000678

0.0003454 -8.323

0.0004413 0.941

0.0004964 0.0003754

0.0004906 0.0004118

0.0005164

0.0005138

0.0005473

0.000602

1.451

0.0002892

63.87

1.069

0.758

0.758 0.0003806

0.188 0.0003995

8.178E-05

0.0005206

0.0005152

0.0005171

0.000001 0.0006277

0.0018 0.000539

0.0003695 0.0005247

0.0002 0.0007371

0.000417 0.0008914

0.626 0.00119

0.0005903

31.3

19.52 0.0007371

0.0005925

0.0006125

k star 99% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Assuming Gamma Distribution

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

SE of MeanData not Gamma Distributed at 5% Significance Level

   95% KM (t) UCL

   95% KM (z) UCL

Data appear Lognormal at 5% Significance Level

A-D Test Statistic

Kaplan-Meier (KM) Method

Nonparametric Statistics

5% A-D Critical Value

Data Distribution Test with Detected Values OnlyGamma Distribution Test with Detected Values Only

k star (bias corrected)

Theta Star

nu star

   95% t UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value

DL/2 Substitution Method DL/2 Substitution Method

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

General Statistics

Minimum Detected Minimum Detected

Raw Statistics Log-transformed Statistics

Maximum Detected Maximum Detected

Theta star

Cobalt, Total

   95% Adjusted Gamma UCL

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Nu star

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

Potential UCLs to Use

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Assuming Normal Distribution Assuming Lognormal Distribution

Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value

Single DL Non-Detect Percentage

Normal Distribution Test with Detected Values Only

Number of Missing Values Percent Non-Detects
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25 8

8 17

8 68.00%

0.0182 -4.006334

0.738 -0.303811

0.140725 -2.82706

0.2469625 1.2346533

0.0033 -5.713833

0.0898 -2.41017

23

2

92.00%

0.560859 0.8410289

0.818 0.818

0.050648 -4.414502

0.1477615 1.4521987

0.1012085 0.087655

N/A

-5.252751

1.8460475

0.046234

0.1488822

0.097178

0.1005171

0.1377829

0.1172835

0.5196079

0.2708292

8.3137262

1.0252737

0.7487132

0.7487132 0.0576048

0.3050847 0.1425939

0.0304907

0.1097708

0.1077576

0.1053632

0.000001 0.5776707

0.738 0.1314739

0.0450327 0.1140604

0.000001 0.1905108

0.1492569 0.2480194

0.1245871 0.3609838

0.3614555

6.2293527

1.7581711 0.1314739

0.1595547

0.1751383

Copper, Total

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Minimum Non-Detect Minimum Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

UCL Statistics

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

DL/2 Substitution Method DL/2 Substitution Method

Assuming Lognormal Distribution

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method

Mean Mean

Raw Statistics

SD in Log Scale

Mean in Original Scale

Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

Assuming Gamma Distribution    95% KM (z) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL
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26 25

25 1

3.85%

0.119 -2.129

2.22 0.798

0.638 -0.75

0.56 0.785

0.0573 -2.859

0.0573 -2.859

0.765 0.97

0.918 0.918

0.615 -0.858

0.562 0.945

0.803 1.052

0.604 -0.825

0.567 0.86

0.794 0.616

0.785 0.56

0.804

0.809

0.846

0.948

1.622

0.393

81.08

0.503

0.758

0.758 0.618

0.177 0.547

0.11

0.805

0.798

0.805

0.000001 0.912

2.22 0.813

0.614 0.802

0.448 1.096

0.563 1.302

0.715 1.708

0.858

37.2

24.23 1.096

0.942

0.969

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star

AppChi2    95% KM (Chebyshev) UCL

Potential UCLs to Use

95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Median

Minimum    95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Maximum

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

   95% KM (t) UCL

Assuming Gamma Distribution

K-S Test Statistic

5% K-S Critical Value SD

SE of Mean

Mean

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics

5% A-D Critical Value

A-D Test Statistic

Kaplan-Meier (KM) Method

k star (bias corrected)

Theta Star

nu star

Data appear Gamma Distributed at 5% Significance Level

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

UCL Statistics

Lognormal Distribution Test with Detected Values Only

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Number of Non-Detect Data

Iron, Total

General Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method
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25 14

12 11

8 44.00%

0.0013 -6.645391

0.0948 -2.355986

0.0134714 -4.994514

0.0243381 1.0240872

0.0008 -7.130899

0.0032 -5.744604

12

13

48.00%

0.4761236 0.8592654

0.874 0.874

0.0078886 -5.98277

0.0190323 1.3939137

N/A

-6.07778

1.4594276

0.0077999

0.0190657

0.0143237

0.0147331

0.0187237

0.7201454

0.0187065

20.16407

1.7267629

0.7661026

0.7661026 0.008116

0.2365475 0.0185613

0.0038524

0.014707

0.0144526

0.0139783

0.000001 0.0429281

0.0948 0.016848

0.0075444 0.015404

0.0034 0.0249082

0.0191684 0.0321742

0.1907896 0.0464468

0.0395432

9.5394821

3.6560305 0.0321742

0.0196853

0.021101   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Number of Missing Values Percent Non-Detects

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

General Statistics

Lead, Total

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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25 24

8

0.0189 -3.968593

0.488 -0.71744

0.094592 -2.648957

0.0629 0.7249821

0.0949656

0.0189931

1.00395

3.2000172

0.6439422 0.9558156

0.918 0.918

0.127087 0.1268385

0.1528048

0.1388214 0.1796329

0.1291129 0.2323315

1.6713608

0.0565958

0.094592

0.0731677

83.568038

63.499352

0.0395 0.1258329

62.306745 0.127087

0.125483

0.8642308 0.1548678

0.7578008 0.2565614

0.1644206 0.126864

0.1769816 0.137524

0.1773811

0.213204

0.2835712

0.1244874

0.1268702

0.1244874

Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Assuming Normal Distribution

Number of Missing Values

Raw Statistics Log-transformed Statistics

Number of Valid Observations Number of Distinct Observations

Use 95% Approximate Gamma UCLPotential UCL to Use

   95% Adjusted Gamma UCL

   95% Approximate Gamma UCL

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

99% Chebyshev(Mean, Sd) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

   95% Jackknife UCL

   95% Standard Bootstrap UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Gamma Distribution Test Data Distribution

Data Follow Appr. Gamma Distribution at 5% Significance Level

MLE of Standard Deviation

Theta Star

MLE of Mean

Normal Distribution Test

   95% UCLs (Adjusted for Skewness)

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

k star (bias corrected)

   95% Modified-t UCL (Johnson-1978)

Std. Error of Mean

Assuming Lognormal Distribution

Coefficient of Variation

Relevant UCL Statistics

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Manganese, Total

General Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data
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25 12

12 13

8 52.00%

0.000025 -10.59663

0.0021 -6.165818

0.0003953 -8.966203

0.0006433 1.5246201

0.000022 -10.72447

0.00014 -8.873868

20

5

80.00%

0.6486902 0.8674122

0.859 0.859

0.0002015 -9.971796

0.0004753 1.4887556

0.0003642 0.0003715

N/A

-10.85537

2.2463384

0.0001924

0.0004788

0.0003562

0.0003645

0.0004176

0.0017917

0.4705624

0.00084

11.293498

1.0678065

0.7808134

0.7808134 0.0002036

0.2578543 0.0004648

9.71E-05

0.0003697

0.0003633

0.000362

0.000001 0.0005601

0.0021 0.0003812

0.0001902 0.0003714

0.000001 0.0006268

0.0004797 0.00081

0.2415017 0.0011697

0.0007877

12.075085

5.2765099 0.0003697

0.0004354

0.000462

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Adjusted Gamma UCL

   95% Gamma Approximate UCL

Assuming Normal Distribution Assuming Lognormal Distribution

Mean Mean

DL/2 Substitution Method DL/2 Substitution Method

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

k star 99% KM (Chebyshev) UCL

Theta star

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level

SD

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Minimum

K-S Test Statistic Mean

5% K-S Critical Value SD

SE of Mean

   95% KM (t) UCL

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% H-UCL

Gamma Distribution Test with Detected Values Only

Theta Star

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Shapiro Wilk Test Statistic

Single DL Non-Detect PercentageObservations < Largest ND are treated as NDs

UCL Statistics

SD SD

Maximum Non-Detect Maximum Non-Detect

Number treated as Non-Detect

Number treated as Detected

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Number of Distinct Detected Data Number of Non-Detect Data

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Mean of Detected Mean of Detected

Number of Missing Values Percent Non-Detects

Mercury, Total

General Statistics

Number of Detected Data

Maximum Detected Maximum Detected

Number of Valid Data
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25 16

15 9

8 36.00%

0.0022 -6.119298

0.16 -1.832581

0.0224813 -4.517386

0.0384216 1.1569277

0.000079 -9.446063

0.0011 -6.812445

9

16

36.00%

0.5171735 0.9478151

0.887 0.887

0.0144818 -6.000823

0.0322669 2.2931067

0.0255228 0.2763944

0.0028014 -5.523273

0.0424822 1.6462897

0.0173378 0.0146284

0.0186105 0.0321999

0.0256465

0.026683

0.0324031

0.0488144

0.7071999

0.0317891

22.630396

0.8123632

0.771418

0.771418 0.01518

0.2226505 0.031313

0.006468

0.0262459

0.0258189

0.0260849

0.000001 0.0510251

0.16 0.027324

0.0143884 0.027176

0.0034 0.0433733

0.0323098 0.0555725

0.2050265 0.0795356

0.0701781

10.251323

4.0994477 0.0555725

0.0359804

0.0384424   95% Adjusted Gamma UCL

nu star

Nonparametric Statistics

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level SE of Mean

K-S Test Statistic Mean

SD

Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Single DL Non-Detect Percentage

UCL Statistics

Observations < Largest ND are treated as NDs

Number treated as Non-Detect

Number treated as Detected

Theta star

Nu star

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

Potential UCLs to Use

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

   95% H UCL

Theta Star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean

SD

Log ROS Method

Mean in Log Scale

SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD

   95% DL/2 (t) UCL

Mean

SD

   95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

DL/2 Substitution Method DL/2 Substitution Method

Mean

Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Non-Detect Minimum Non-Detect

Number of Valid Data Number of Detected Data

Molybdenum, Total

General Statistics

SD of Detected SD of Detected

Number of Distinct Detected Data
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25 5

3 20

8 80.00%

0.00013 -8.947976

0.0004 -7.824046

0.000222 -8.543033

0.0001291 0.5600758

0.000013 -11.25056

0.00071 -7.250246

25

0

100.00%

0.7611748 0.741126

0.762 0.762

9.568E-05 -9.954019

0.0001184 1.2059263

0.0001362 0.0001944

N/A

-10.3123

0.9528154

6.19E-05

9.733E-05

9.52E-05

9.772E-05

0.0001074

8.4E-05

1.7330624

0.0001281

17.330624

0.7803529

0.6812409

0.6812409 0.0001509

0.3584507 6.721E-05

1.602E-05

0.0001783

0.0001773

0.0001761

0.000001     N/A    

0.0004 0.0001935

0.0000452 0.0002026

0.000001 0.0002207

0.0001045 0.000251

0.2524646 0.0003103

0.000179

12.623232

5.6402792 0.0001783

0.0001012 0.0002026

0.0001072

   95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Theta star

k star 99% KM (Chebyshev) UCL

nu star

Nonparametric Statistics

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Thallium, Total

General Statistics

Number of Valid Data Number of Detected Data

SD 97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

AppChi2    95% KM (t) UCL

   95% Adjusted Gamma UCL

   95% KM (t) UCL

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Potential UCLs to UseNu star

K-S Test Statistic Mean

5% K-S Critical Value SD

SE of Mean

Minimum

   95% BCA Bootstrap UCL

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

   95% KM (bootstrap t) UCL

Maximum

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Theta Star

Log ROS Method

Mean in Log Scale

SD in Log Scale

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge properly

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

DL/2 Substitution Method DL/2 Substitution Method

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

SD of Detected

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Number treated as Non-Detect

Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected

Minimum Non-Detect

Raw Statistics Log-transformed Statistics



G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix D\D-5-ProUCL output xls\
SW_Sphagnum Bog.xls: SW-Sphagnum Bog

Page 15 of 35

25 20

19 5

8 20.00%

0.0054 -5.221356

0.0857 -2.456902

0.014315 -4.528877

0.0175067 0.6314911

0.0019 -6.265901

0.007 -4.961845

9

16

36.00%

0.4589885 0.8172906

0.905 0.905

0.011854 -4.882568

0.0163712 0.9349864

0.0174558 0.0185953

0.0071206 -4.782489

0.0207186 0.7665558

0.01421 0.0120655

0.0148372 0.0162408

0.0176227

0.0179429

0.0216472

0.0158939

1.6655627

0.0085947

66.622509

2.0148536

0.7532663

0.7532663 0.0125385

0.1963221 0.0156702

0.0032155

0.0180398

0.0178275

0.0180111

0.000001 0.0311581

0.0857 0.0185505

0.0114522 0.0180365

0.0085 0.0265545

0.0166367 0.0326192

0.3353048 0.0445322

0.0341546

16.765239

8.5047325 0.0185505

0.0225755

0.0236904

Mean    95% KM (Percentile Bootstrap) UCL

SD

Nu star

AppChi2    95% KM (BCA) UCL

Theta star

Potential UCLs to Use

SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

DL/2 Substitution Method

99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Maximum    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

k star

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

Nonparametric Statistics

K-S Test Statistic Mean

5% K-S Critical Value

k star (bias corrected)

Theta Star

nu star

Data do not follow a Discernable Distribution (0.05)

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

   95% t UCL

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Single DL Non-Detect PercentageObservations < Largest ND are treated as NDs

UCL Statistics

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Normal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Number treated as Non-Detect

Number treated as Detected

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Mean of Detected

Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics

Minimum Detected

Maximum Detected

Raw Statistics

Minimum Detected

Maximum Detected

Titanium, Total

General Statistics

Number of Distinct Detected Data

Number of Missing Values

Number of Valid Data Number of Detected Data
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25 9

9 16

8 64.00%

0.00011 -9.11503

0.0092 -4.688552

0.0036678 -6.063832

0.0027547 1.3172389

0.00013 -8.947976

0.0022 -6.119298

18

7

72.00%

0.9451343 0.827271

0.829 0.829

0.0015056 -7.585066

0.0023056 1.5099591

0.0022945 0.0042718

N/A

-7.750751

1.5210031

0.0014323

0.0023366

0.0022319

0.0022418

0.0024382

0.0037265

0.8990003

0.0040798

16.182005

0.3557837

0.7391448

0.7391448 0.0013971

0.2855136 0.0023094

0.0004902

0.0022357

0.0022034

0.0021383

0.000001 0.0023715

0.0092 0.003796

0.001321 0.003236

0.000001 0.0035337

0.0023992 0.0044582

0.177525 0.0062742

0.0074414

8.8762519

3.2523813 0.0022357

0.0036053 0.003236

0.003878

   95% KM (z) UCL

   95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

Mean

Median

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum

Maximum

5% K-S Critical Value SD

5% A-D Critical Value

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

nu star

Nonparametric Statistics

Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Mean in Original Scale

SD in Original Scale

A-D Test Statistic

Theta Star

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Log Scale

SD in Log Scale

MLE yields a negative mean

Data appear Normal at 5% Significance Levelk star (bias corrected)

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Number treated as Detected

Single DL Non-Detect Percentage

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

UCL Statistics

Warning:  There are only 9 Detected Values in this data

Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Number of Valid Data

Tungsten, Total

General Statistics

Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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25 22

8

0.00067 -7.308233

0.078 -2.551046

0.0112364 -5.240581

0.0042 1.1887569

0.0173403

0.0034681

1.5432257

2.8219076

0.6047402 0.9583455

0.918 0.918

0.0171698 0.0208998

0.0227717

0.0190323 0.0281829

0.0174961 0.0388122

0.7222917

0.0155566

0.0112364

0.0132212

36.114587

23.360962

0.0395 0.0169409

22.661279 0.0171698

0.0167396

1.3368742 0.0226153

0.7817775 0.0211447

0.1991342 0.0171892

0.1810199 0.0198068

0.0263533

0.0328944

0.0457432

0.0173708

0.0179071

0.0208998

Gamma Distribution Test Data Distribution

SD

   95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Use 95% H-UCLPotential UCL to Use

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value

Kolmogorov-Smirnov Test Statistic

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL

   95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Mean

nu star

MLE of Standard Deviation

Approximate Chi Square Value (.05) Nonparametric Statistics

   95% UCLs (Adjusted for Skewness)

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Critical Value

Maximum of Log Data

Skewness

Coefficient of Variation

Mean Mean of log Data

Median SD of log Data

Number of Valid Observations Number of Distinct Observations

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum of Log Data

Std. Error of Mean

Uranium, Total

General Statistics

Minimum

Maximum
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25 5

5 20

8 80.00%

0.0007 -7.26443

0.0037 -5.599422

0.00218 -6.332866

0.0014132 0.7482032

0.00018 -8.622554

0.0018 -6.319969

22

3

88.00%

0.8601132 0.894983

0.762 0.762

0.000687 -7.827369

0.0009712 0.9373581

0.0010193 0.0009822

N/A

-8.709626

1.5391776

0.0005443

0.0010203

0.0008934

0.0009031

0.0010199

0.0014993

1.1734691

0.0018577

11.734691

0.3842134

0.6833574

0.6833574 0.0009979

0.3598396 0.0008182

0.000183

0.001311

0.001299

0.0012747

0.000001 0.0012637

0.0037 0.003612

0.0004368 0.002176

0.000001 0.0017957

0.0010603 0.002141

0.1721472 0.0028191

0.0025374

8.607359

3.0915839 0.001311

0.0012161 0.002176

0.0013101   95% Adjusted Gamma UCL

   95% H-UCL

Kaplan-Meier (KM) Method

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value

Mean Mean

SD SD

Mean in Original Scale

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Single DL Non-Detect Percentage

For all methods (except KM, DL/2, and ROS Methods),

DL/2 Substitution Method DL/2 Substitution Method

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Number treated as Detected

Observations < Largest ND are treated as NDs

Warning:  There are only 5 Detected Values in this data

Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Nu star

   95% KM (t) UCL

Potential UCLs to Use

AppChi2

   95% Gamma Approximate UCL

Median 95% KM (Chebyshev) UCL

Mean

   95% KM (Percentile Bootstrap) UCL

97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

SD

Minimum    95% KM (bootstrap t) UCL

Assuming Gamma Distribution

Maximum    95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

SE of Mean

   95% KM (t) UCL

Data appear Gamma Distributed at 5% Significance Level

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

5% K-S Critical Value SD

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

K-S Test Statistic

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD in Original Scale

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

SD of Detected SD of Detected

Minimum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected

Number of Valid Data

Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-DetectsNumber of Missing Values

Raw Statistics Log-transformed Statistics

Number of Detected Data

Zirconium, Total

General Statistics
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26 26

0.0431 -3.144

2.51 0.92

0.191 -2.34

0.0735 0.838

0.477

0.0936

2.497

4.953

0.295 0.737

0.92 0.92

0.351 0.202

0.241

0.442 0.287

0.366 0.377

0.785

0.244

0.191

0.216

40.81

27.17

0.0398 0.345

26.43 0.351

0.338

4.212 1.331

0.78 0.901

0.338 0.377

0.177 0.471

0.599

0.776

1.123

0.287

0.295

0.599Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Aluminum, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations

97.5% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

99% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

Data Distribution

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test

   95% H-UCL

   95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Student's-t UCL

   95% UCLs (Adjusted for Skewness)

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Raw Statistics Log-transformed Statistics
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25 5

5 20

8 80.00%

0.0011 -6.812445

0.0169 -4.080442

0.00482 -5.904956

0.0067703 1.0619634

0.001 -6.907755

0.0044 -5.426151

24

1

96.00%

0.6208966 0.8030017

0.762 0.762

0.001714 -6.850473

0.0032138 0.7806354

0.0028137 0.0020498

N/A

-8.069382

1.3572643

0.0011408

0.0033429

0.0022846

0.0023943

0.0033388

0.0017966

0.5378796

0.0089611

5.3787961

0.8193603

0.6912275

0.6912275 0.0018938

0.3643477 0.0030852

0.000692

0.0030776

0.0030319

0.0028081

0.000001 0.0071826

0.0169 0.00514

0.0009648 0.0034745

0.000001 0.0049099

0.0033926 0.006215

0.1550422 0.0087786

0.0062228

7.7521093

2.5923196 0.00514

0.0028852

0.0031254

Arsenic, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Warning:  There are only 5 Detected Values in this data

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

UCL Statistics

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD in Log Scale

MLE method failed to converge properly Mean in Log Scale

SD in Original Scale

Mean in Original Scale

   95% t UCL

   95% H-UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

nu star

Theta Star

5% A-D Critical Value Kaplan-Meier (KM) Method

A-D Test Statistic Nonparametric Statistics

K-S Test Statistic Mean

5% K-S Critical Value SD

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Maximum    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Nu star Potential UCLs to Use

Theta star

   95% Adjusted Gamma UCL

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL
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25 22

8

0.0018 -6.319969

0.0887 -2.422495

0.011076 -5.264414

0.004 1.0365166

0.0202536

0.0040507

1.8285992

3.0807681

0.4921654 0.7983284

0.918 0.918

0.0180063 0.0151544

0.0174469

0.0204057 0.0212842

0.0184223 0.0288218

0.7146609

0.0154983

0.011076

0.0131019

35.733044

23.053909

0.0395 0.0177388

22.359223 0.0180063

0.0176535

3.3623527 0.0300694

0.7821379 0.0352361

0.3083125 0.018076

0.1810799 0.020972

0.0287326

0.0363727

0.0513801

0.0171676

0.0177009

0.0287326

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Barium, Dissolved

Number of Valid Observations Number of Distinct Observations

General Statistics

Minimum Minimum of Log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Mean Mean of log Data

Maximum Maximum of Log Data

Median SD of log Data

SD

Coefficient of Variation

Skewness

Std. Error of Mean

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
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25 20

19 5

8 20.00%

0.00002 -10.81978

0.0255 -3.669077

0.0025996 -7.323419

0.0056373 1.8705743

0.00002 -10.81978

0.00002 -10.81978

0.4595968 0.9700436

0.905 0.905

0.0020817 -8.161321

0.005126 2.3865052

0.0038357 0.0465498

0.0012407 -8.189257

0.0058048 2.4545293

0.003227 0.002082

0.0031773 0.0051259

0.0038359

0.0039135

0.0054421

0.0602441

0.4312084

0.0060286

17.248337

0.5123703

0.8092602

0.8092602 0.0020837

0.2057429 0.0050216

0.0010304

0.0038466

0.0037786

0.003835

0.000001 0.0081316

0.0255 0.0042838

0.0020799 0.0039002

0.00048 0.0065752

0.0051268 0.0085187

0.2768895 0.0123362

0.0075116

13.844474

6.4649981 0.0065752

0.004454

0.004703

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Beryllium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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26 5

5 21

80.77%

0.000033 -10.32

0.0179 -4.023

0.00367 -8.363

0.00796 2.554

0.00001 -11.51

0.000066 -9.626

23

3

88.46%

0.562 0.809

0.762 0.762

0.0007173 -10.69

0.00351 1.601

0.00189 0.0002405

N/A

-16.38

4.943

0.0007058

0.00351

0.00188

0.00208

0.0028

128.1

0.236

0.0155

2.36

0.853

0.755

0.755 0.0007323

0.384 0.00343

0.0007529

0.00202

0.00197

0.00189

0.000001 0.174

0.0179 0.0179

0.0007064 0.00211

0.000001 0.00401

0.00351 0.00543

0.15 0.00822

0.00471

7.807

2.624 0.00822

0.0021

0.00227

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 5 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Cadmium, Dissolved
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25 21

21 4

8 16.00%

0.000045 -10.00885

0.0183 -4.000854

0.001167 -8.377878

0.0039422 1.4261509

0.000022 -10.72447

0.000029 -10.44821

4

21

16.00%

0.2877385 0.8817032

0.908 0.908

0.0009823 -8.844592

0.0036246 1.6993529

0.0022225 0.0020565

0.0005084 -8.878581

0.0039434 1.7509879

0.0018577 0.0009819

0.0017891 0.0036247

0.0022222

0.0024287

0.0032269

0.0023208

0.3783327

0.0030846

15.889975

2.8602852

0.8246445

0.8246445 0.0009875

0.2027704 0.0035499

0.0007275

0.0022322

0.0021841

0.0022269

0.000001 0.0162244

0.0183 0.0024309

0.0009804 0.0024116

0.00016 0.0041587

0.0036251 0.0055308

0.2885291 0.0082262

0.0033981

14.426456

6.8643409 0.0055308

0.0020605

0.0021727   95% Adjusted Gamma UCL

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   95% Gamma Approximate UCL

Theta star

Nu star

AppChi2  97.5% KM (Chebyshev) UCL

Potential UCLs to Use

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Assuming Gamma Distribution

K-S Test Statistic Mean

SD

SE of Mean

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

nu star

A-D Test Statistic

5% A-D Critical Value Kaplan-Meier (KM) Method

Nonparametric Statistics

Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

Gamma Distribution Test with Detected Values Only

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

Maximum Likelihood Estimate(MLE) Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

DL/2 Substitution Method DL/2 Substitution Method

Assuming Normal Distribution Assuming Lognormal Distribution

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-DetectMaximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Detected Minimum Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Cobalt, Dissolved

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

General Statistics
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25 25

8

0.0115 -4.465408

0.199 -1.61445

0.059208 -3.104661

0.0436 0.7557509

0.0485856

0.0097171

0.8205923

1.5647131

0.796015 0.9564477

0.918 0.918

0.0758329 0.0838299

0.1009144

0.0784405 0.11913

0.0763397 0.1549109

1.7417743

0.0339929

0.059208

0.0448626

87.088716

66.575538

0.0395 0.0751912

65.352893 0.0758329

0.0749622

0.8121187 0.0810313

0.7569942 0.0783366

0.1708759 0.075336

0.1768279 0.077024

0.101564

0.1198914

0.1558922

0.0774511

0.0789001

0.0774511Potential UCL to Use Use 95% Approximate Gamma UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

MLE of Mean

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Missing Values

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Manganese, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations
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25 3

3 22

8 88.00%

0.000043 -10.05431

0.0015 -6.50229

0.0005353 -8.742992

0.0008355 1.9498788

0.000022 -10.72447

0.00011 -9.11503

24

1

96.00%

0.7602786 0.8295972

0.767 0.767

8.276E-05 -10.6468

0.0002957 1.0223624

0.0001839 6.789E-05

N/A

-16.03707

3.8112434

6.462E-05

0.0002994

0.0001671

0.0001823

0.0002486

0.0372829

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.0001022

    N/A    0.0002854

6.99E-05

0.0002218

0.0002172

0.00019

    N/A    0.0032922

    N/A        N/A    

    N/A    0.0015

    N/A    0.0004069

    N/A    0.0005388

    N/A    0.0007977

    N/A    

    N/A    

    N/A    0.0005388

    N/A    

    N/A   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Mercury, Dissolved
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25 15

15 10

8 40.00%

0.001 -6.907755

0.135 -2.002481

0.0193 -4.742845

0.0334564 1.2599013

0.00005 -9.903488

0.002 -6.214608

12

13

48.00%

0.5296228 0.9849343

0.881 0.881

0.0116519 -6.613933

0.0272832 2.642226

0.0209876 0.6672462

N/A

-5.98786

1.8457402

0.0117453

0.027242

0.0210669

0.0219746

0.0264209

0.0561766

0.6464272

0.0298564

19.392815

0.6099875

0.7749902

0.7749902 0.0119822

0.2301972 0.0265923

0.0055051

0.0214008

0.0210373

0.0210746

0.000001 0.0399828

0.135 0.023416

0.0115804 0.02198

0.0025 0.0359785

0.027314 0.0463618

0.1935241 0.0667577

0.0598396

9.6762032

3.7404131 0.023416

0.0299577

0.032091

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Molybdenum, Dissolved

General Statistics

Number of Valid Data Number of Detected Data
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25 10

9 15

8 60.00%

0.000014 -11.17645

0.0093 -4.677741

0.0010125 -9.264798

0.0029133 1.9053975

0.00001 -11.51293

0.00042 -7.775256

24

1

96.00%

0.3906507 0.8444935

0.842 0.842

0.0004294 -10.11127

0.0018495 1.60406

0.0010622 0.0004407

N/A

-11.21045

2.1475619

0.0004084

0.0018537

0.0010427

0.0011459

0.0015335

0.0008622

0.2712517

0.0037327

5.4250332

1.698716

0.8167398

0.8167398 0.0004175

0.2883227 0.0018144

0.0003825

0.001072

0.0010467

0.0010508

0.000001 0.0200643

0.0093 0.0011638

0.0004056 0.0011487

0.000001 0.0020849

0.0018544 0.0028063

0.1840928 0.0042235

0.0022032

9.2046395

3.4510317 0.0028063

0.0010818

0.0011616

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Thallium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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25 23

16 2

8 8.00%

0.001 -6.907755

0.0635 -2.756715

0.0068565 -5.544923

0.012812 0.8654171

0.0034 -5.68398

0.007 -4.961845

19

6

76.00%

0.4011516 0.8327311

0.914 0.914

0.006516 -5.582614

0.0123258 0.8452315

0.0107336 0.0080071

N/A

-5.573902

0.8348703

0.0065261

0.0123199

0.0107417

0.0111788

0.0138207

0.007952

0.9190842

0.0074602

42.277872

2.7123785

0.7688655

0.7688655 0.0065131

0.1866259 0.0120763

0.0024698

0.0107387

0.0105756

0.0107311

0.001 0.0247125

0.0635 0.0110186

0.0065345 0.0110806

0.0029 0.0172788

0.0123188 0.0219371

0.9567018 0.0310875

0.0068303

47.835091

32.961057 0.0172788

0.0094833

0.0097319   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Titanium, Dissolved
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25 8

8 17

8 68.00%

0.0016 -6.437752

0.0074 -4.906275

0.00365 -5.730888

0.0019413 0.5166578

0.00013 -8.947976

0.0013 -6.645391

17

8

68.00%

0.9080355 0.9715749

0.818 0.818

0.0013204 -7.688969

0.0019435 1.4969368

0.0019854 0.0037212

N/A

-6.960735

0.9253614

0.0015389

0.0018151

0.00216

0.0021816

0.0023257

0.0022906

2.8346695

0.0012876

45.354713

0.230835

0.7187711

0.7187711 0.002256

0.2952938 0.0014034

0.0003001

0.0027694

0.0027496

0.0026802

0.000001 0.0030362

0.0074 0.00348

0.0011687 0.00326

0.000001 0.003564

0.0020291 0.0041299

0.17515 0.0052417

0.0066725

8.7574999

3.1811557 0.0027694

0.0032173 0.00326

0.003463

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 8 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Tungsten, Dissolved

General Statistics

Number of Valid Data Number of Detected Data
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25 20

8

0.00035 -7.957577

0.147 -1.917323

0.0103748 -5.757481

0.0024 1.2824144

0.0291398

0.005828

2.8087085

4.6605193

0.3385057 0.9205919

0.918 0.918

0.0203457 0.0152614

0.0158845

0.0257654 0.0198141

0.0212511 0.027533

0.4926043

0.0210611

0.0103748

0.0147819

24.630215

14.328908

0.0395 0.0199609

13.793277 0.0203457

0.0197236

2.6272917 0.0738825

0.8041541 0.0529929

0.2492428 0.020808

0.1840963 0.0291808

0.0357783

0.0467704

0.0683622

0.0178334

0.0185259

0.0152614

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% H-UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Uranium, Dissolved

General Statistics

Number of Valid Observations Number of Distinct Observations

Number of Missing Values
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25 7

5 18

8 72.00%

0.0011 -6.812445

0.0271 -3.608222

0.0051286 -6.150872

0.0097006 1.1625726

0.001 -6.907755

0.0042 -5.472671

24

1

96.00%

0.4927247 0.6511222

0.803 0.803

0.002034 -6.960765

0.0052593 0.9124625

0.0038336 0.0022427

N/A

-8.27627

1.726693

0.0015537

0.0053584

0.0033872

0.003664

0.0049448

0.0039384

0.4893987

0.0104793

6.8515815

1.5091597

0.7398495

0.7398495 0.0022459

0.3237632 0.0050827

0.0010984

0.0041251

0.0040526

0.0040216

0.000001 0.0260066

0.0271 0.0043636

0.0014367 0.0042769

0.000001 0.0070336

0.0053895 0.0091053

0.1586634 0.0131747

0.0090551

7.9331692

2.6963778 0.0043636

0.0042271

0.0045733

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Vanadium, Dissolved

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
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25 6

6 19

8 76.00%

0.00052 -7.561682

0.0091 -4.699481

0.0031617 -6.228605

0.0031883 1.1289863

0.00032 -8.04719

0.0015 -6.50229

21

4

84.00%

0.8253473 0.9120174

0.788 0.788

0.0009636 -7.78225

0.0019282 1.0611927

0.0016234 0.001279

N/A

-9.553368

2.3996163

0.0008036

0.0019878

0.0014838

0.0015601

0.001881

0.0122182

0.7104354

0.0044503

8.5252244

0.3238363

0.7121958

0.7121958 0.0011541

0.3394992 0.0018182

0.0003983

0.0018356

0.0018093

0.0017704

0.000001 0.0024035

0.0091 0.003636

0.0007596 0.002888

0.000001 0.0028905

0.002004 0.0036418

0.1661016 0.0051176

0.0045729

8.3050783

2.9129323 0.0018356

0.0021656 0.002888

0.0023373

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Zirconium, Dissolved
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18 14

14 4

10 22.22%

0.0573 -2.859455

1.01 0.0099503

0.3367643 -1.476188

0.3172467 0.9189409

0.146 -1.924149

0.17 -1.771957

9

9

50.00%

0.7771822 0.9420669

0.874 0.874

0.2799278 -1.70708

0.2982303 0.9188205

0.4022109 0.4853329

0.140472 -1.683298

0.4401874 0.9020402

0.3209617 0.2823012

0.3635233 0.2966968

0.4039556

0.3915037

0.4294123

0.4820165

1.1736258

0.2869435

32.861521

0.5565354

0.7518957

0.7518957 0.2822256

0.2330511 0.2885362

0.0706934

0.4052042

0.3985058

0.4042732

0.000001 0.4467633

1.01 0.4052861

0.2742576 0.4039259

0.1645957 0.5903708

0.3032073 0.7237055

0.5185201 0.9856157

0.5289238

18.666725

9.8744168 0.4052861

0.5184602

0.5526168   95% Adjusted Gamma UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

C11-C22 Aromatics
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18 5

5 13

10 72.22%

0.0155 -4.166915

0.0591 -2.828524

0.0292 -3.649284

0.0173757 0.5120086

0.0422 -3.165335

0.06 -2.813411

18

0

100.00%

0.7934565 0.9099817

0.762 0.762

0.0283806 -3.596711

0.0086425 0.2611849

0.0319242 0.0318431

N/A

-3.779979

0.3454301

0.0243067

0.0102751

0.0285198

0.028681

0.0300123

0.0283754

1.9259567

0.0151613

19.259567

0.4364667

0.6809848

0.6809848 0.0240609

0.3583826 0.0101478

0.0035474

0.0302321

0.029896

0.0305087

0.0051854 0.0314957

0.0591 0.0304

0.0262617 0.0301519

0.0257645 0.0395239

0.0122697 0.0462148

3.71752 0.0593576

0.0070643

133.83072

108.10435 0.0302321

0.0325114 0.0301519

0.0331925

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Warning:  There are only 5 Detected Values in this data

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

C9-C18 Aliphatics

General Statistics

Number of Valid Data Number of Detected Data
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Table 4.1
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Medium:  Soil (0 - 1 ft bgs)

Exposure 
Route

Receptor 
Population

Receptor Age
Exposure 

Points
Parameter Code Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident Current-1 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Current-2 IR-S Ingestion Rate of Soil 100 mg/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 80 day/yr Assumption [1]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Abutting Child Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident (ages 1 - 6) Current-1 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Current-2 IR-S Ingestion Rate of Soil 200 mg/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 80 day/yr Assumption [1]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Trespasser Older child/adolescent Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 7 - 18) Current-6 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

IR-S Ingestion Rate of Soil 100 mg/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 30 day/yr Assumption [6]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 12 yr Ages 7 to 18

BW Body Weight 44 kg USEPA, 1997 [7]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 4380 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Dermal Abutting Adult Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident Current-1 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Current-2 SA Skin Surface Area Available for Contact 5700 cm2
USEPA, 2004

EF Exposure Frequency 80 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.07 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

Medium:  Soil

Scenario Timeframe: Current Land Use 
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Table 4.1
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Medium:  Soil (0 - 1 ft bgs)

Exposure 
Route

Receptor 
Population

Receptor Age
Exposure 

Points
Parameter Code Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Medium:  Soil

Scenario Timeframe: Current Land Use 

Abutting Child Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident (ages 1 - 6) Current-1 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Current-2 SA Skin Surface Area Available for Contact 2800 cm2
USEPA, 2004

EF Exposure Frequency 80 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.2 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

Trespasser Older child/adolescent Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

(ages 7 - 18) Current-6 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

SA Skin Surface Area Available for Contact 4478 cm2
USEPA, 1997; 2004 [8]

EF Exposure Frequency 30 day/yr Assumption [6] Where  DAevent = 

ED Exposure Duration 12 yr Ages 7 to 18      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.04 mg/cm2-event USEPA, 2004 [9]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 44 kg USEPA, 1997 [7]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 4380 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

External Abutting Adult Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident Current-1 EFi Exposure Frequency - indoor 0 day/yr Assumption [3] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHF

Current-2 EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [2]

ETi Exposure Time - indoors NA hr/hr Assumption [3]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [3]

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Abutting Child Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident (ages 1 - 6) Current-1 EFi Exposure Frequency - indoor 0 day/yr Assumption [3] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHF

Current-2 EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [2]

ETi Exposure Time - indoors NA hr/hr Assumption [3]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [3]

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.1
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Medium:  Soil (0 - 1 ft bgs)

Exposure 
Route

Receptor 
Population

Receptor Age
Exposure 

Points
Parameter Code Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Medium:  Soil

Scenario Timeframe: Current Land Use 

Trespasser Older child/adolescent Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

(ages 7 - 18) Current-6 EFi Exposure Frequency - indoor 0 day/yr Assumption [3] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHF

EFo Exposure Frequency - outdoor 30 day/yr Assumption [6]

ED Exposure Duration 12 yr Ages 7 to 18

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [6]

ETi Exposure Time - indoors NA hr/hr Assumption [3]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [3]

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Dust Abutting Adult Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Inhalation Resident Current-1 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Current-2 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

EFi Exposure Frequency - indoor 0 day/yr Assumption [3]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 24 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [3]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [4] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [2]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [3] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [3]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002 [5]

Abutting Child Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Resident (ages 1 - 6) Current-1 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Current-2 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

EFi Exposure Frequency - indoor 0 day/yr Assumption [3]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 6 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [3]

IRo Inhalation Rate - outdoor 28.8 m3/day USEPA, 1997 [4] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [2]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [3] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [3]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002 [5]
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Table 4.1
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure Medium:  Soil (0 - 1 ft bgs)

Exposure 
Route

Receptor 
Population

Receptor Age
Exposure 

Points
Parameter Code Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Medium:  Soil

Scenario Timeframe: Current Land Use 

Trespasser Older child/adolescent Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

(ages 7 - 18) Current-6 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

EFi Exposure Frequency - indoor 0 day/yr Assumption [3]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 30 day/yr Assumption [6]

ED Exposure Duration 12 yr Ages 7 to 18

IRi Inhalation Rate - Indoor NA m3/day Assumption [3]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [4] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [6]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [3] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [3]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 4380 day USEPA, 1989 / equal to ED

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002 [5]

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Assumes that residents living adjacent to Site visit adjacent open-space areas one-half of the days that outdoor activities occur.

[2] - USEPA residential default; value corresponds to 1.75 hours per day outdoors at a place of residence.  Value is used under assumption that all outdoor activity on day-exposed occurs at this exposure area (as opposed to residential yard).

[3] - No buildings at exposure area, therefore no time spent indoors.  Assumes that all time spent on Site is spent outdoors.

[4] - Based on short-term exposures, moderate activities.  Child value is based on value for children ages 3 through 5, and older child/adolescent and adult values are based on average of adult males and females (EPA, 1997, Table 5-23)

[5] - Emission model presented in Appendix D3.

[6] - One hour per day, one day per week, April through October.

[7] - Average of 50th percentile body weights for males and females ages 7 to 18.

[8] - Average of 50th percentile body surface areas (hands, forearms, lower legs, head) for males and females ages 7 to 18.  Body parts are the same body parts that the default surface area for residential adults is based on.

[9] - Geometric mean value for kids playing in dry soil.

NA - Not Applicable

kg - kilograms mg - milligrams hr - hour

cm2 - square centimeters yr - year TBC - to be calculated

g - grams ug - micrograms UCL - upper confidence limit

m3 - cubic meters pCi - picocurie
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Table 4.2
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Trespasser Older child/adolescent Exposure Areas CW-c Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 7 - 18) Curent-6 (Cooling Pond) CW-r Radionuclide Concentration in Water 95% UCL pCi/L USEPA, 1994      CW-c x IR-W x FI x ET x EF x ED x 1/BW x 1/AT

(swimming) IR-W Ingestion Rate of Water 0.05 l/hr USEPA, 1988

ET Exposure Time 1 hr/event USEPA, 1997

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 15 event/yr Assumption [1] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 12 yr Ages 7 to 18      CW-r x IR-W X  FI x ET x EF x ED 

BW Body Weight 44 kg USEPA, 1997 [4]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 4380 day Equal to ED

Dermal Abutting Adult Exposure Area CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

Resident Current-1 (Bog lag zone) DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Current-3 SA Skin Surface Area Available for Contact - Wading 9540 cm2
USEPA, 1997 [2]      DAevent = CW x CF x PCevent

(wading) tevent Exposure Time 1 hr/event USEPA, 1997

EF Exposure Frequency - Wading 26 day/yr Assumption [3] where: 

ED Exposure Duration 24 yr USEPA, 1994      PCevent is tevent multiplied by chemical-specific parameters

EV Event Frequency 1 event/day USEPA, 2004      B, t*, Tevent, and Kp, using the algorithm that is appropriate

BW Body Weight 70 kg USEPA, 1994      for the relationship between tevent and t*, per USEPA (2004)

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      and as described in the risk assessment text.

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED      Calculations are documented in the risk calculations appendix.

CF Conversion Factor 0.001 l/cm3

Child Exposure Area CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

(ages 1-6) Current-1 (Bog lag zone) DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Current-3 SA Skin Surface Area Available for Contact - Wading 3050 cm2
USEPA, 1997 [2]      DAevent = CW x CF x PCevent

(wading) tevent Exposure Time 1 hr/event USEPA, 1997

EF Exposure Frequency - Wading 26 day/yr Assumption [3]      For inorganics, Pcevent = Kp x tevent.

ED Exposure Duration 6 yr USEPA, 1994      For organics:

EV Event Frequency 1 event/day USEPA, 2004      PCevent is tevent multiplied by chemical-specific parameters

BW Body Weight 15 kg USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      for the relationship between tevent and t*, per USEPA (2004)

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED      and as described in the risk assessment text.

CF Conversion Factor 0.001 l/cm3
     Calculations are documented in Appendix G-2.

Exposure Medium:  Surface Water

Medium:  Surface water

Scenario Timeframe: Current Land Use 
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Table 4.2
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Surface Water

Medium:  Surface water

Scenario Timeframe: Current Land Use 

Trespasser Older child/adolescent Exposure Area CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

(ages 7 - 18) Curent-6 (Cooling Pond) DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

(swimming) SA Skin Surface Area Available for Contact - Swimming 13,508 cm2
USEPA, 1997 [5]      DAevent = CW x CF x Pcevent

Current-6 (Bog lag zone) SA Skin Surface Area Available for Contact - Wading 6766 cm2
USEPA, 1997 [5]

(wading) tevent Exposure Time 1 hr/event USEPA, 1997      For inorganics, Pcevent = Kp x tevent.

EF Exposure Frequency - Wading & Swimming 15 day/yr Assumption [1]      For organics:

ED Exposure Duration 12 yr Ages 7 to 18      PCevent is tevent multiplied by chemical-specific parameters

EV Event Frequency 1 event/day USEPA, 2004      B, t*, Tevent, and Kp, using the algorithm that is appropriate

BW Body Weight 44 kg USEPA, 1997 [4]      for the relationship between tevent and t*, per USEPA (2004)

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      and as described in the risk assessment text.

AT-N Averaging Time (Non-Cancer) 4380 day Equal to ED      Calculations are documented in Appendix G-2.

CF Conversion Factor 0.001 l/cm3

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Assumes that trespasser swims in Cooling Pond or wades in Bog on one-half of the 30 annual visits for which the trespasser is assumed to visit the Site.

[2] - Surface area for legs (thighs and lower legs), feet, forearms, and hands, calculated as average areas for males and females, for ages 1 through 6 and older than 18 (used for adults).

[3] - Assumes 2 events per week during June, July, and August.

[4] - Average of 50th percentile body weights for males and females ages 7 to 18.

[5] - Average of 50th percentile body surface areas for males and females ages 7 to 18.   Wading: surface area for legs (thighs and lower legs), feet, forearms, and hands.  Swimming: whole body surface area.

mg - milligrams yr - year UCL - upper confidence limit

cm2 - square centimeters hr - hour

cm3 - cubic centimeters l - liter

kg - kilograms
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Table 4.3
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Area CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident Current-1 (Bog lag zone) CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Current-3 IR-S Ingestion Rate of Sediment 100 mg/day USEPA, 1994

(wading) FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 26 day/yr Assumption [1]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Abutting Child Exposure Area CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident (ages 1 - 6) Current-1 (Bog lag zone) CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Current-3 IR-S Ingestion Rate of Sediment 200 mg/day USEPA, 1994

(wading) FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 26 day/yr Assumption [1]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Trespasser Older child/adolescent Exposure Area CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 7 - 18) Curent-6 (Cooling Pond) CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

(wading) IR-S Ingestion Rate of Sediment 100 mg/day USEPA, 1994

Current-6 (Bog lag zone) FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

(wading) EF Exposure Frequency 15 day/yr Assumption [4]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 12 yr Ages 7 to 18

BW Body Weight 44 kg USEPA, 1997 [5]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 4380 day Equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Medium:  Sediment

Scenario Timeframe: Current Land Use 

Exposure Medium:  Partially Submergerd Sediment
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Table 4.3
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Medium:  Sediment

Scenario Timeframe: Current Land Use 

Exposure Medium:  Partially Submergerd Sediment

Dermal Abutting Adult Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident Current-1 (Bog lag zone) DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Current-3 SA Skin Surface Area Available for Contact 2970 cm2
USEPA, 1997 [2]

(wading) EF Exposure Frequency 26 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [3]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

Abutting Child Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident (ages 1 - 6) Current-1 (Bog lag zone) DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Current-3 SA Skin Surface Area Available for Contact 1560 cm2
USEPA, 1997 [2]

(wading) EF Exposure Frequency 26 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [3]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

Trespasser Older child/adolescent Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

(ages 7 - 18) Curent-6 (Cooling Pond) DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

(wading) SA Skin Surface Area Available for Contact 3402 cm2
USEPA, 1997 [6]

Current-6 (Bog lag zone) EF Exposure Frequency 15 day/yr Assumption [4] Where  DAevent = 

(wading) ED Exposure Duration 12 yr Ages 7 to 18      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [3]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 44 kg USEPA, 1997 [5]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 4380 day Equal to ED

CF Conversion Factor 1.0E-06 kg/mg
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Table 4.3
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Medium:  Sediment

Scenario Timeframe: Current Land Use 

Exposure Medium:  Partially Submergerd Sediment

External Abutting Adult Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident Current-3 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

(unsubmerged sediment) EFo Exposure Frequency - outdoor 26 day/yr Assumption [1]

ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [7]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Abutting Child Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident (ages 1 - 6) Current-3 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

(unsubmerged sediment) EFo Exposure Frequency - outdoor 26 day/yr Assumption [2]

ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [7]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Assumes 2 events per week during June, July, and August.

[2] - Surface area for lower legs, feet, and hands.  Calculated as average areas for males and females, for ages 1 through 6 and older than 18 (used for adults).

[3] - Geometric mean value for reed gatherers.  Value is conservative; since sediment is submerged, it is unlikely that any substantial adherence will occur.

[4] - Assumes that trespasser wades (or swims) in Cooling Pond or wades in Bog on one-half of the 30 annual visits for which the trespasser is assumed to visit the Site.

[5] - Average of 50th percentile body weights for males and females ages 7 to 18.

[6] - Average of 50th percentile body surface areas for males and females ages 7 to 18.   Surface area for lower legs, feet, and hands.

[7] - Assumes one-hour of wading per exposure event; this value is consistent with the USEPA-recommended event duration for swimming, as used for surface water

NA - Not Applicable g - grams pCi - picocurie

kg - kilograms yr - year hr - hour

cm2 - square centimeters mg - milligrams UCL - upper confidence limit
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Table 4.4
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure 
Points

Parameter 
Code

Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / Current-4 / CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Recreational Future-B4 IR-S Ingestion Rate of Soil 100 mg/day USEPA, 1994

Visitor FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 80 day/yr Assumption [1]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Abutting Child Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / (ages 1 - 6) Current-4 / CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Recreational Future-B4 IR-S Ingestion Rate of Soil 200 mg/day USEPA, 1994

Visitor FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 80 day/yr Assumption [1]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Dermal Abutting Adult Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident / Current-4 / DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational Future-B4 SA Skin Surface Area Available for Contact 5700 cm2 USEPA, 2004

Visitor EF Exposure Frequency 80 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.07 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

Scenario Timeframe: Future Land Use 

Medium:  Soil

Exposure Medium:  Soil (0 -1 and 1 - 10 ft bgs)
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Table 4.4
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure 
Points

Parameter 
Code

Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Scenario Timeframe: Future Land Use 

Medium:  Soil

Exposure Medium:  Soil (0 -1 and 1 - 10 ft bgs)

Abutting Child Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident / (ages 1 - 6) Current-4 / DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational Future-B4 SA Skin Surface Area Available for Contact 2800 cm2 USEPA, 2004

Visitor EF Exposure Frequency 80 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.2 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

External Recreational Adult Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Visitor Current-4 / EFi Exposure Frequency - indoor 0 day/yr Assumption [2] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Future-B4 EFo Exposure Frequency - outdoor 80 day/yr USEPA, 1994

ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [2]

ETi Exposure Time - indoors 0 hr/hr Assumption [2]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [2]

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Recreational Child Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Visitor (ages 1 - 6) Current-4 / EFi Exposure Frequency - indoor 0 day/yr Assumption [2] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Future-B4 EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [2]

ETi Exposure Time - indoors 0 hr/hr Assumption [2]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [2]

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.4
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure 
Points

Parameter 
Code

Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Scenario Timeframe: Future Land Use 

Medium:  Soil

Exposure Medium:  Soil (0 -1 and 1 - 10 ft bgs)

Dust Recreational Adult Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Inhalation Visitor Current-4 / CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Future-B4 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3 Modeled from soil CAair = 

EFi Exposure Frequency - indoor 0 day/yr Assumption [2]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 24 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [2]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [3] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [2]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [2] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [2]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [4]

Recreational Child Exposure Area CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Visitor (ages 1 - 6) Current-4 / CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Future-B4 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3 Modeled from soil CAair = 

EFi Exposure Frequency - indoor 0 day/yr Assumption [2]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 80 day/yr Assumption [1]

ED Exposure Duration 6 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [2]

IRo Inhalation Rate - outdoor 28.8 m3/day USEPA, 1997 [3] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [2]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [2] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [2]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [4]
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Table 4.4
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure 
Points

Parameter 
Code

Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Scenario Timeframe: Future Land Use 

Medium:  Soil

Exposure Medium:  Soil (0 -1 and 1 - 10 ft bgs)

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2002a.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Assumes that abutting residents visit adjacent open-space areas one-half of the days that residential outdoor activities occur.

[2] - No buildings under assumed passive recreational use, therefore no time spent indoors.  The outdoor exposure times assumed to be 1.75 hours per visit, equal to the redidential outdoor exposure time.

[3] - Based on short-term exposures, moderate activities.  Child value is based on value for children ages 3 through 5, and adult value is based on average of adult males and females (EPA, 1997, Table 5-23)

[4] - Emission model presented in Appendix D3.

NA - Not Applicable

kg - kilograms m3 - cubic meters ug - micrograms TBC - to be calculated

cm2 - square centimeters mg - milligrams pCi - picocurie UCL - upper confidence limit

g - grams yr - year hr - hour
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Table 4.5
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Areas CW-c Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / Current-5 / SW/SD-5 CW-r Radionuclide Concentration in Water 95% UCL pCi/L USEPA, 1994      CW-c x IR-W x FI x ET x EF x ED x 1/BW x 1/AT

Recreational (swimming) IR-W Ingestion Rate of Water 0.05 l/hr USEPA, 1988

Visitor ET Exposure Time 1 hr/event USEPA, 1997

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 9 event/yr Assumption [2] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 24 yr USEPA, 1994      CW-r x IR-W X  FI x ET x EF x ED 

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

Child Exposure Areas CW-c Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 1-6) Current-5 / SW/SD-5 CW-r Radionuclide Concentration in Water 95% UCL pCi/L USEPA, 1994      CW-c x IR-W x FI x ET x EF x ED x 1/BW x 1/AT

(swimming) IR-W Ingestion Rate of Water 0.05 l/hr USEPA, 1988

ET Exposure Time 1 hr/event USEPA, 1997

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 9 event/yr Assumption [2] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 6 yr USEPA, 1994      CW-r x IR-W X  FI x ET x EF x ED 

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

Dermal Abutting Adult Exposure Areas CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

Resident / Current-5 / SW/SD-5 DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational (swimming) SA Skin Surface Area Available for Contact - Swimming 18000 cm2
USEPA, 2004 [1]      DAevent = CW x CF x PCevent

Visitor Current-4 / Future-B4 SA Skin Surface Area Available for Contact - Wading 9540 cm2
USEPA, 1997 [5]

(wading) tevent Exposure Time 1 hr/event USEPA, 1997      For inorganics, Pcevent = Kp x tevent.

EF Exposure Frequency - Swimming 9 day/yr Assumption [2]      For organics:

EF Exposure Frequency - Wading 26 day/yr Assumption [3]      PCevent is tevent multiplied by chemical-specific parameters

ED Exposure Duration 24 yr USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

EV Event Frequency 1 event/day USEPA, 2004      for the relationship between tevent and t*, per USEPA (2004)

BW Body Weight 70 kg USEPA, 1994      and as described in the risk assessment text.

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      Calculations are documented in Appendix G-2.

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 0.001 l/cm3

Child Exposure Areas CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

(ages 1-6) Current-5 / SW/SD-5 DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

(swimming) SA Skin Surface Area Available for Contact 6600 cm2
USEPA, 2004 [1]      DAevent = CW x CF x PCevent

Current-4 / Future-B4 SA Skin Surface Area Available for Contact - Wading 3050 cm2
USEPA, 1997 [5]

(wading) tevent Exposure Time 1 hr/event USEPA, 1997      For inorganics, Pcevent = Kp x tevent.

EF Exposure Frequency - Swimming 9 day/yr Assumption [2]      For organics:

EF Exposure Frequency - Wading 26 day/yr Assumption [4]      PCevent is tevent multiplied by chemical-specific parameters

ED Exposure Duration 6 yr USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

EV Event Frequency 1 event/day USEPA, 2004      for the relationship between tevent and t*, per USEPA (2004)

BW Body Weight 15 kg USEPA, 1994      and as described in the risk assessment text.

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      Calculations are documented in Appendix G-2.

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 0.001 l/cm3

Scenario Timeframe: Future Land Use 

Medium:  Surface water

Exposure Medium:  Surface Water

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix E\ E1-NMI 
RME Exposure Parmeters-Final.xlsx, Current-Future SW Page 14 of 44



Table 4.5
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Scenario Timeframe: Future Land Use 

Medium:  Surface water

Exposure Medium:  Surface Water

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Whole-body surface areas are used to evaluate swimming exposures.

[2] - Assumes 1 event per week during July and August; this is 4-times greater than the USEPA-recommended default value of 1 event per month for swimming in freshwater pools.

[3] - Assumes 2 events per week during June, July, and August.

[4] - Assumes the same exposure frequency as adults.  This is conservative for young children who are unlikely to wade in the Site surface water bodies.  However, use of this exposure frequency for both the young child and adult ensures that risks for 

     older children (who are more likely to wade at this frequency) are not under estimated.

[5] - Surface area for legs (thighs and lower legs), feet, forearms, and hands, calculated as average areas for males and females, for ages 1 through 6 and older than 18 (used for adults).

mg - milligrams pCi - picocurie l - liter

cm2 - square centimeters yr - year kg - kilograms

cm3 - cubic centimeters hr - hour UCL - upper confidence limit
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Table 4.6
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Area CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / Current-4 / Future-B4 CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Recreational (wading) IR-S Ingestion Rate of Sediment 100 mg/day USEPA, 1994

Visitor FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 26 day/yr Assumption [1]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Child Exposure Area CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 1 - 6) Current-4 / Future-B4 CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

(wading) IR-S Ingestion Rate of Sediment 200 mg/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 26 day/yr Assumption [1]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Dermal Abutting Adult Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident / Current-4 / Future-B4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational (wading) SA Skin Surface Area Available for Contact 2970 cm2
USEPA, 1997 [2]

Visitor EF Exposure Frequency 26 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [3]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

Scenario Timeframe: Current / Future Land Use 

Medium:  Sediment

Exposure Medium:  Partially Submerged Sediment
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Table 4.6
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Scenario Timeframe: Current / Future Land Use 

Medium:  Sediment

Exposure Medium:  Partially Submerged Sediment

Child Exposure Area CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

(ages 1 - 6) Current-4 / Future-B4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

(wading) SA Skin Surface Area Available for Contact 1560 cm2
USEPA, 1997 [2]

EF Exposure Frequency 26 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [3]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.0E-06 kg/mg

External Abutting Adult Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident / Current-4 / Future-B4 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Recreational (wading) EFo Exposure Frequency - outdoor 26 day/yr Assumption [1]

Visitor ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [7]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Child Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

(ages 1 - 6) Current-4 / Future-B4 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

(wading) EFo Exposure Frequency - outdoor 26 day/yr Assumption [2]

ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [7]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.6
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor Age Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Scenario Timeframe: Current / Future Land Use 

Medium:  Sediment

Exposure Medium:  Partially Submerged Sediment

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Assumes 2 events per week during June, July, and August.

[2] - Surface area for lower legs, feet, and hands.  Calculated as average areas for males and females, for ages 1 through 6 and older than 18 (used for adults).

[3] - Geometric mean value for reed gatherers.  Value is conservative; since sediment is submerged, it is unlikely that any substantial adherence will occur.

[4] - Assumes that trespasser wades (or swims) in Cooling Pond or wades in Bog on one-half of the 30 annual visits for which the trespasser is assumed to visit the Site.

[5] - Average of 50th percentile body weights for males and females ages 7 to 18.

[6] - Average of 50th percentile body surface areas for males and females ages 7 to 18.   Surface area for lower legs, feet, and hands.

[7] - Assumes one-hour of wading per exposure event; this value is consistent with the USEPA-recommended event duration for swimming, as used for surface water

NA - Not Applicable g - grams pCi - picocurie

kg - kilograms yr - year hr - hour

cm2 - square centimeters mg - milligrams UCL - upper confidence limit
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Table 4.7
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Current and Future Land Use Indoor Air

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Inhalation Commercial / Adult Current-7 CAair Concentration in Air Arithmetic mean ug/m3 Modeled or measured CHEMICAL INTAKE-INHALATION (ug/m3)= 

Industrial Future-A9 EF Exposure Frequency 250 day/yr USEPA, 2002a      CAair x ED x EF x ET x 1/AT x 1/CF

Worker ED Exposure Duration 25 yr USEPA, 2002a

Indoor ET Exposure Time 8 hr/day USEPA, 2002a

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF Conversion Factor 24 hr/day

Resident Adult Current-7 CAair Concentration in Air Arithmetic mean ug/m3 Modeled or measured CHEMICAL INTAKE-INHALATION (ug/m3)= 

Future-A9 EF Exposure Frequency 350 day/yr USEPA, 1994      CAair x ED x EF x ET x 1/AT x 1/CF

ED Exposure Duration 24 yr USEPA, 1994

ET Exposure Time 17 hr/day USEPA, 2000 [1]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 24 hr/day

Resident Child Current-7 CAair Concentration in Air Arithmetic mean ug/m3 Modeled or measured CHEMICAL INTAKE-INHALATION (ug/m3)= 

(ages 1-6) Future-A9 EF Exposure Frequency 350 day/yr USEPA, 1994      CAair x ED x EF x ET x 1/AT x 1/CF

ED Exposure Duration 6 yr USEPA, 1994

ET Exposure Time 20 hr/day USEPA, 2002b [2]

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 24 hr/day

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2002a.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 2002b.  Child-Specific Exposure Factors Handbook.  NCEA.  EPA-600-P-00-002B.  September.

[1] - USEPA residential default; value corresponds to 16.4 hours per day indoors at a place of residence.

[2] - Based on USEPA-recommended value of 20 hours per day indoors at a place of residence.

ug - micrograms yr - year

m3 - cubic meters hr - hour

Exposure Medium:  Indoor Air

Medium:  Air

Scenario Timeframe: Current and Future Land Use 
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Resident Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

A5, A6, A7, A8 IR-S Ingestion Rate of Soil 100 mg/day USEPA, 1994

B1, B2, B3, B4, B5 FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 161 day/yr Site-specific [1]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Resident Child Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 1 - 6) A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

A5, A6, A7, A8 IR-S Ingestion Rate of Soil 200 mg/day USEPA, 1994

B1, B2, B3, B4, B5 FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 161 day/yr Site-specific [1]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Abutting Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident B1, B2, B3, B4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

IR-S Ingestion Rate of Soil 100 mg/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 161 day/yr Assumption [2]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Abutting Child Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident (ages 1 - 6) B1, B2, B3, B4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

IR-S Ingestion Rate of Soil 200 mg/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 161 day/yr Assumption [2]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Recreational Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Visitor A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

A5, A6, A7, A8 IR-S Ingestion Rate of Soil 100 mg/day USEPA, 1994

B1, B2, B3, B4, B5 FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 80 day/yr Assumption [3]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Recreational Child Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Visitor (ages 1 - 6) A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

A5, A6, A7, A8 IR-S Ingestion Rate of Soil 200 mg/day USEPA, 1994

B1, B2, B3, B4, B5 FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 80 day/yr Assumption [3]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Commercial / Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Industrial A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Worker A5, A6, A7, A8 IR-S Ingestion Rate of Soil 50 mg/day USEPA, 2002a

Indoor FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 161 day/yr Site-specific [10]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 25 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Commercial / Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Industrial A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Worker A5, A6, A7, A8 IR-S Ingestion Rate of Soil 100 mg/day USEPA, 2002a

Outdoor FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 161 day/yr Site-specific [10]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 25 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Commercial / Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Industrial B1, B2 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Worker IR-S Ingestion Rate of Soil 50 mg/day USEPA, 2002a

Indoor FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

and EF Exposure Frequency 161 day/yr Site-specific [10]      CS-r x IR-S  FI x EF x ED x CF2

Outdoor ED Exposure Duration 25 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Construction Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Worker A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

A5, A6, A7, A8 IR-S Ingestion Rate of Soil 330 mg/day USEPA, 2002a

B1, B2, B3, B4, B5 FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 250 day/yr USEPA, 2002a      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 1 yr USEPA, 2002a

BW Body Weight 70 kg USEPA, 2002a

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Dermal Resident Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

A5, A6, A7, A8 SA Skin Surface Area Available for Contact 5700 cm2
USEPA, 2004

B1, B2, B3, B4, B5 EF Exposure Frequency 161 day/yr Site-specific [1] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.07 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Resident Child Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

(ages 1 - 6) A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

A5, A6, A7, A8 SA Skin Surface Area Available for Contact 2800 cm2
USEPA, 2004

B1, B2, B3, B4, B5 EF Exposure Frequency 161 day/yr Site-specific [1] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.2 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Abutting Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident B1, B2, B3, B4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

SA Skin Surface Area Available for Contact 5700 cm2
USEPA, 2004

EF Exposure Frequency 161 day/yr Assumption [2] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.07 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Abutting Child Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident (ages 1 - 6) B1, B2, B3, B4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

SA Skin Surface Area Available for Contact 2800 cm2
USEPA, 2004

EF Exposure Frequency 161 day/yr Assumption [2] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.2 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Recreational Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Visitor A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

A5, A6, A7, A8 SA Skin Surface Area Available for Contact 5700 cm2
USEPA, 2004

B1, B2, B3, B4, B5 EF Exposure Frequency 80 day/yr Assumption [3] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.07 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Recreational Child Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Visitor (ages 1 - 6) A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

A5, A6, A7, A8 SA Skin Surface Area Available for Contact 2800 cm2
USEPA, 2004

B1, B2, B3, B4, B5 EF Exposure Frequency 80 day/yr Assumption [3] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.2 mg/cm2-event USEPA, 2004

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Commercial / Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Industrial A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Worker A5, A6, A7, A8 SA Skin Surface Area Available for Contact 3300 cm2
USEPA, 2002a

Indoor EF Exposure Frequency 161 day/yr Site-specific [10] Where  DAevent = 

ED Exposure Duration 25 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2002a [10]

AF Adherence Factor 0.02 mg/cm2-event USEPA, 2004 [15]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004 

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Commercial / Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Industrial A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Worker A5, A6, A7, A8 SA Skin Surface Area Available for Contact 3300 cm2
USEPA, 2002a

Outdoor EF Exposure Frequency 161 day/yr Site-specific [10] Where  DAevent = 

ED Exposure Duration 25 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2002a

AF Adherence Factor 0.2 mg/cm2-event USEPA, 2002a

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004 

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix E\ E1-NMI 
RME Exposure Parmeters-Final.xlsx, SO Page 25 of 44



Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Commercial / Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Industrial B1, B2 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Worker SA Skin Surface Area Available for Contact 3300 cm2
USEPA, 2002a

Indoor EF Exposure Frequency 161 day/yr Site-specific [10] Where  DAevent = 

and ED Exposure Duration 25 yr USEPA, 1994      CS x AF x ABSd x CF

Outdoor EV Events per Day 1 event/day USEPA, 2002a [10]

AF Adherence Factor 0.02 mg/cm2-event USEPA, 2004 [15]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004 

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Construction Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Worker A1, A2, A3, A4 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

A5, A6, A7, A8 SA Skin Surface Area Available for Contact 3300 cm2
USEPA, 2002a

B1, B2, B3, B4, B5 EF Exposure Frequency 250 day/yr USEPA, 2002a Where  DAevent = 

ED Exposure Duration 1 yr USEPA, 2002a      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2002a

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2002a

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004 

BW Body Weight 70 kg USEPA, 2002a

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

External Resident Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

A1, A2, A3, A4 EFi Exposure Frequency - indoor 350 day/yr USEPA, 2000 CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

A5, A6, A7, A8 EFo Exposure Frequency - outdoor 186 day/yr Site-specific [1]

B1, B2, B3, B4, B5 ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [4]

ETi Exposure Time - indoors 0.683 hr/hr USEPA, 2000 [5]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor 0.4 unitless USEPA, 2000

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Resident Child Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

(ages 1 - 6) A1, A2, A3, A4 EFi Exposure Frequency - indoor 350 day/yr USEPA, 2000 CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

A5, A6, A7, A8 EFo Exposure Frequency - outdoor 186 day/yr Site-specific [1]

B1, B2, B3, B4, B5 ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.125 hr/hr USEPA, 2002b [6]

ETi Exposure Time - indoors 0.833 hr/hr USEPA, 2002b [7]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor 0.4 unitless USEPA, 2000

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Abutting Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident B1, B2, B3, B4 EFi Exposure Frequency - indoor 0 day/yr Assumption [8] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

EFo Exposure Frequency - outdoor 186 day/yr Assumption [2]

ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [4]

ETi Exposure Time - indoors NA hr/hr Assumption [8]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [8]

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Abutting Child Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident (ages 1 - 6) B1, B2, B3, B4 EFi Exposure Frequency - indoor 0 day/yr Assumption [8] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

EFo Exposure Frequency - outdoor 186 day/yr Assumption [2]

ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [16]

ETi Exposure Time - indoors NA hr/hr Assumption [8]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [8]

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Recreational Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Visitor A1, A2, A3, A4 EFi Exposure Frequency - indoor 0 day/yr Assumption [9] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

A5, A6, A7, A8 EFo Exposure Frequency - outdoor 80 day/yr Assumption [3]

B1, B2, B3, B4, B5 ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [9]

ETi Exposure Time - indoors 0 hr/hr Assumption [9]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [9]

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Recreational Child Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Visitor (ages 1 - 6) A1, A2, A3, A4 EFi Exposure Frequency - indoor 0 day/yr Assumption [9] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

A5, A6, A7, A8 EFo Exposure Frequency - outdoor 80 day/yr Assumption [3]

B1, B2, B3, B4, B5 ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [9]

ETi Exposure Time - indoors 0 hr/hr Assumption [9]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless Assumption [9]

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Commercial / Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Industrial A1, A2, A3, A4 EFi Exposure Frequency - indoor 250 day/yr USEPA, 2002a CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Worker A5, A6, A7, A8 EFo Exposure Frequency - outdoor 186 day/yr Site-specific [10]

Indoor ED Exposure Duration 25 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [10]

ETi Exposure Time - indoors 0.33 hr/hr USEPA, 2002a

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor 0.4 unitless USEPA, 2000

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Commercial / Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Industrial A1, A2, A3, A4 EFi Exposure Frequency - indoor 0 day/yr USEPA, 2002a CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Worker A5, A6, A7, A8 EFo Exposure Frequency - outdoor 225 day/yr USEPA, 2002a

Outdoor ED Exposure Duration 25 yr USEPA, 1994

ETo Exposure Time - outdoors 0.33 hr/hr USEPA, 2002a

ETi Exposure Time - indoors 0 hr/hr USEPA, 2002a

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless USEPA, 2000

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Commercial / Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Industrial B1, B2 EFi Exposure Frequency - indoor 0 day/yr Assumption [10] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Worker EFo Exposure Frequency - outdoor 186 day/yr Site-specific [10]

Indoor ED Exposure Duration 25 yr USEPA, 1994

and ETo Exposure Time - outdoors 0.042 hr/hr Assumption [10]

Outdoor ETi Exposure Time - indoors 0 hr/hr Assumption [10]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless USEPA, 2000

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Construction Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Worker A1, A2, A3, A4 EFi Exposure Frequency - indoor 0 day/yr Assumption [11] CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

A5, A6, A7, A8 EFo Exposure Frequency - outdoor 250 day/yr USEPA, 2002a

B1, B2, B3, B4, B5 ED Exposure Duration 1 yr USEPA, 2002a

ETo Exposure Time - outdoors 0.33 hr/hr USEPA, 2002a

ETi Exposure Time - indoors 0 hr/hr Assumption [11]

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Dust Resident Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

and A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Ambient A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

Vapor B1, B2, B3, B4, B5 EFi Exposure Frequency - indoor 350 day/yr USEPA, 2000      CS-c x 1/PEF x 1000 ug/mg

Inhalation (Vapor at B2 EFo Exposure Frequency - outdoor 161 day/yr Site-specific [1]      CS-c x 1/VF x 1000 ug/mg

only) ED Exposure Duration 24 yr USEPA, 1994

IRi Inhalation Rate - Indoor 13.3 m3/day USEPA, 1997 [12]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [4]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors 0.683 hr/hr USEPA, 2000 [5] CAair = 

DF Indoor Dust Dilution Factor 0.4 unitless USEPA, 2000      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]

Resident Child Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

(ages 1 - 6) A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

B1, B2, B3, B4, B5 EFi Exposure Frequency - indoor 350 day/yr USEPA, 2000      CS-c x 1/PEF x 1000 ug/mg

(Vapor at B2 EFo Exposure Frequency - outdoor 161 day/yr Site-specific [1]      CS-c x 1/VF x 1000 ug/mg

only) ED Exposure Duration 6 yr USEPA, 1994

IRi Inhalation Rate - Indoor 8.3 m3/day USEPA, 1997 [12]

IRo Inhalation Rate - outdoor 28.8 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.125 hr/hr USEPA, 2002b [6]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors 0.833 hr/hr USEPA, 2002b [7] CAair = 

DF Indoor Dust Dilution Factor 0.4 unitless USEPA, 2000      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Abutting Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Resident B1, B2, B3, B4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

(Vapor at B2 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

only) EFi Exposure Frequency - indoor 0 day/yr Assumption [8]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 161 day/yr Assumption [2]      CS-c x 1/VF x 1000 ug/mg

ED Exposure Duration 24 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [8]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [4]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [8] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [8]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]

Abutting Child Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Resident (ages 1 - 6) B1, B2, B3, B4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

(Vapor at B2 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

only) EFi Exposure Frequency - indoor 0 day/yr Assumption [8]      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 161 day/yr Assumption [2]      CS-c x 1/VF x 1000 ug/mg

ED Exposure Duration 6 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [8]

IRo Inhalation Rate - outdoor 28.8 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.073 hr/hr USEPA, 2000 [16]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [8] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [8]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Recreational Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Visitor A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

B1, B2, B3, B4, B5 EFi Exposure Frequency - indoor 0 day/yr Assumption [9]      CS-c x 1/PEF x 1000 ug/mg

(Vapor at B2 EFo Exposure Frequency - outdoor 80 day/yr Assumption [3]      CS-c x 1/VF x 1000 ug/mg

only) ED Exposure Duration 24 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [9]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [9]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [9] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [9]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]

Recreational Child Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Visitor (ages 1 - 6) A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

B1, B2, B3, B4, B5 EFi Exposure Frequency - indoor 0 day/yr Assumption [9]      CS-c x 1/PEF x 1000 ug/mg

(Vapor at B2 EFo Exposure Frequency - outdoor 80 day/yr Assumption [3]      CS-c x 1/VF x 1000 ug/mg

only) ED Exposure Duration 6 yr USEPA, 1994

IRi Inhalation Rate - Indoor NA m3/day Assumption [9]

IRo Inhalation Rate - outdoor 28.8 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.125 hr/hr Assumption [9]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [9] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [9]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Commercial / Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Industrial A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Worker A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

Indoor EFi Exposure Frequency - indoor 250 day/yr USEPA, 2002a      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 161 day/yr Site-specific [10]      CS-c x 1/VF x 1000 ug/mg

ED Exposure Duration 25 yr USEPA, 2002a

IRi Inhalation Rate - Indoor 15.2 m3/day USEPA, 1997 [12]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [10]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors 0.33 hr/hr USEPA, 2002a CAair = 

DF Indoor Dust Dilution Factor 0.4 unitless USEPA, 2000      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]

Commercial / Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Industrial A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Worker A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

Outdoor EFi Exposure Frequency - indoor 0 day/yr USEPA, 2002a      CS-c x 1/PEF x 1000 ug/mg

EFo Exposure Frequency - outdoor 161 day/yr Site-specific [10]      CS-c x 1/VF x 1000 ug/mg

ED Exposure Duration 25 yr USEPA, 2002a

IRi Inhalation Rate - Indoor NA m3/day USEPA, 2002a

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.33 hr/hr USEPA, 2002a      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr USEPA, 2002a CAair = 

DF Indoor Dust Dilution Factor NA unitless USEPA, 2000      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Commercial / Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Industrial B1, B2 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

Worker (Vapor at B2 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

Indoor only) EFi Exposure Frequency - indoor 0 day/yr Assumption [10]      CS-c x 1/PEF x 1000 ug/mg

and EFo Exposure Frequency - outdoor 161 day/yr Site-specific [10]      CS-c x 1/VF x 1000 ug/mg

Outdoor ED Exposure Duration 25 yr USEPA, 2002a

IRi Inhalation Rate - Indoor NA m3/day Assumption [10]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [12] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [10]      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [10] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [10]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 3.35E+09 m3/kg per USEPA, 2002a [13]

Construction Adult Exposure Areas CS-c Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m³) = 

Worker A1, A2, A3, A4 CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994      CAair x ED x EFo x ETo x 1/AT

A5, A6, A7, A8 CAair Concentration in Air 95% UCL ug/m3 or pCi/m3
Modeled from soil CAair = 

B1, B2, B3, B4, B5 EFi Exposure Frequency - indoor 0 day/yr Assumption [11]      CS-c x 1/PEF x 1000 ug/mg

(Vapor at B2 EFo Exposure Frequency - outdoor 250 day/yr USEPA, 2002a      CS-c x 1/VF x 1000 ug/mg

only) ED Exposure Duration 1 yr USEPA, 2002a

IRi Inhalation Rate - Indoor NA m3/day Assumption [11]

IRo Inhalation Rate - outdoor 38.4 m3/day USEPA, 1997 [14] RADIONUCLIDE INTAKE-INHALATION (pCi) =

ETo Exposure Time - outdoors 0.33 hr/hr USEPA, 2002a      CAair x [(IRi x EFi x ETi x IDF) + (IRo x EFo x ETo)] x ED

ETi Exposure Time - indoors NA hr/hr Assumption [11] CAair = 

DF Indoor Dust Dilution Factor NA unitless Assumption [11]      CS-r x 1/PEF x 1000 g/kg

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 day USEPA, 1989 / equal to ED

VF Volatilization Factor chemical-specific m3/kg per USEPA, 2002a [13]

PEF Particulate Emission Factor 1.98E+06 m3/kg per USEPA, 2002a [13]
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Produce Resident Adult Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994

Ingestion A1, A2, A3, A4 IR-V Ingestion Rate of Vegetables 10 g/KgBW/day USEPA, 1997 [17] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

A5, A6, A7, A8 IR-F Ingestion Rate of Fruit 12 g/KgBW/day USEPA, 1997 [17]      CS-r x [(IR-V x FI-V) + (IR-F x FI-F)] X  UPF x EF x ED 

B1, B2, B3, B4, B5 FI-V Fraction Vegetables Homegrown 0.038 unitless USEPA, 1997 [18]

FI-F Fration Fruite Homegrown 0.005 unitless USEPA, 1997 [18]

UPF Uptake Factor chemical-specific unitless USEPA, 2000

EF Exposure Frequency 350 day/yr USEPA, 2000

ED Exposure Duration 24 yr USEPA, 1994

Resident Child Exposure Areas CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994

(ages 1 - 6) A1, A2, A3, A4 IR-V Ingestion Rate of Vegetables 10 g/KgBW/day USEPA, 1997 [17] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

A5, A6, A7, A8 IR-F Ingestion Rate of Fruit 12 g/KgBW/day USEPA, 1997 [17]      CS-r x [(IR-V x FI-V) + (IR-F x FI-F)] X  UPF x EF x ED 

B1, B2, B3, B4, B5 FI-V Fraction Vegetables Homegrown 0.038 unitless USEPA, 1997 [18]

FI-F Fration Fruite Homegrown 0.005 unitless USEPA, 1997 [18]

UPF Uptake Factor chemical-specific unitless USEPA, 2000

EF Exposure Frequency 350 day/yr USEPA, 2000

ED Exposure Duration 6 yr USEPA, 1994
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2002a.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-24.  December.

USEPA, 2002b.  Child-Specific Exposure Factors Handbook.  NCEA.  EPA-600-P-00-002B.  September.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Per USEPA (1994), the exposure frequency is derived as a site-specific value that accounts for climactic conditions in Concord, MA.  Derivation of values is provided below.

[2] - Assumes that residents living at Exposure Areas A1 - A6 use 'B' Exposure Areas with frequency and intensity of a residential yard. 

[3] - Value assumes that area residents could be the passive recreational visitors under this land use; assumes that passive recreational visitation occurs on one-half of the days that residential outdoor activity would occur.

[4] - USEPA residential default; value corresponds to 1.75 hours per day outdoors at a place of residence.

[5] - USEPA residential default; value corresponds to 16.4 hours per day indoors at a place of residence.

[6] - Based on USEPA-recommended value of 3 hours per day outdoors at a place of residence.

[7] - Based on USEPA-recommended value of 20 hours per day indoors at a place of residence.

[8] - No buildings at 'B' exposure areas, therefore no time spent indoors.  Assumes that all time spent outdoors occurs at 'B' exposure areas on days when access to 'B' exposure areas occurs.

[9] - No buildings under assumed passive recreational use, therefore no time spent indoors.  The outdoor exposure times assumed to be 3 hours per visit, equal to the redidential outdoor exposure time.

[10] - Assumes that employees are outdoors for passive activities such as walking during lunch break 1 hour per visit during periods of the year when outdoor activities occur; event frequeny for outdoor activities is derived as described in Note [1]. 

[11] - Assumes that all construction work (e.g., excavation work) occurs outdoors.

[12] - Indoor based on long-term exposures; outdoor based on short-term exposures, moderate activities.  Child value is based on value for children ages 3 through 5, and adult value is based on average of adult males and females (EPA, 1997, Table 5-23)

[13] - Emission models are provided in Appendix D3 and D4.

[14] - Value for outdoor workers, short-term exposures, moderate activities (USEPA, 1997, Table 5-23)

[15] - Passive activities at these areas would not result in substantial soil contact.  The adherence value is the geometric mean value for commercial/industrial landscapers.

[16] - Assumes that a young child is attended to by an adult; therefore, the outdoor exposure time is equal to the adult exposure time.

[17] - 95th percentile per-capita vegetable intake ‘as eaten’ (Table 9-29)

[18] - Fraction of vegetable intake that is home-produced in the northeast U.S. (Table 13-71)

NA - Not Applicable

kg - kilograms m3 - cubic meters ug - micrograms TBC - to be calculated

cm2 - square centimeters mg - milligrams pCi - picocurie UCL - upper confidence limit

g - grams yr - year hr - hour
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Table 4.8
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Soil

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Soil (0 - 1 and 1 - 10 ft bgs)

Medium:  Soil

Scenario Timeframe: Future Land Use 

Derivation of residential exposure frequencies:

Direct contact & dust inhalation:

365 days/year

-15 days/year (EPA default assumption that people are away from home 15 days per year)

-90 Days when ground is frozen (Dec, Jan, Feb) and direct contact cannot occur

-99 Average number of days with more than 0.01 inches of preciptiation Mar - Nov (NOAA; Worcester, MA:  http://ols.nndc.noaa.gov/plolstore/plsql/olstore.prodspecific?prodnum=C00095-PUB-A0001)

161 Days per year that direct conact exposures could potentially occur

External Exposure to ionizing radation:

365 days/year

-15 days/year (EPA default assumption that people are away from home 15 days per year)

-30 Days per year when ground is snow-covered (conservatively estimated as 1/3 of the days Dec - Feb).

-35 Average number of days with more than 0.01 inches of preciptiation Dec - Feb (NOAA; Worcester, MA:  http://ols.nndc.noaa.gov/plolstore/plsql/olstore.prodspecific?prodnum=C00095-PUB-A0001)

-99 Average number of days with more than 0.01 inches of preciptiation Mar - Nov (NOAA; Worcester, MA:  http://ols.nndc.noaa.gov/plolstore/plsql/olstore.prodspecific?prodnum=C00095-PUB-A0001)

186 Days per year that external exposures to radiation could potentially occur
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Table 4.9
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Areas CW-c Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / SW/SD-3 CW-r Radionuclide Concentration in Water 95% UCL pCi/L USEPA, 1994      CW-c x IR-W x FI x ET x EF x ED x 1/BW x 1/AT

Recreational (swimming) IR-W Ingestion Rate of Water 0.05 l/hr USEPA, 1988

Visitor ET Exposure Time 1 hr/event USEPA, 1997

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 9 event/yr Assumption [2] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 24 yr USEPA, 1994      CW-r x IR-W X  FI x ET x EF x ED 

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

Child Exposure Areas CW-c Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 1-6) SW/SD-3 CW-r Radionuclide Concentration in Water 95% UCL pCi/L USEPA, 1994      CW-c x IR-W x FI x ET x EF x ED x 1/BW x 1/AT

(swimming) IR-W Ingestion Rate of Water 0.05 l/hr USEPA, 1988

ET Exposure Time 1 hr/event USEPA, 1997

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 9 event/yr Assumption [2] RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 6 yr USEPA, 1994      CW-r x IR-W X  FI x ET x EF x ED 

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

Exposure Medium:  Surface Water

Medium:  Surface water

Scenario Timeframe: Future Land Use 
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Table 4.9
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Surface Water

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Surface Water

Medium:  Surface water

Scenario Timeframe: Future Land Use 

Dermal Abutting Adult Exposure Areas CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

Resident / SW/SD-3 DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational (swimming) SA Skin Surface Area Available for Contact - Swimming 18000 cm2
USEPA, 2004 [1]      DAevent = CW x CF x PCevent

Visitor SW/SD-1, SW/SD-2, SA Skin Surface Area Available for Contact - Wading 9540 cm2
USEPA, 1997 [5]

SW/SD-3, SW/SD-4 tevent Exposure Time 1 hr/event USEPA, 1997      For inorganics, Pcevent = Kp x tevent.

(wading) EF Exposure Frequency - Swimming 9 day/yr Assumption [2]      For organics:

EF Exposure Frequency - Wading 26 day/yr Assumption [3]      PCevent is tevent multiplied by chemical-specific parameters

ED Exposure Duration 24 yr USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

EV Event Frequency 1 event/day USEPA, 2004      for the relationship between tevent and t*, per USEPA (2004)

BW Body Weight 70 kg USEPA, 1994      and as described in the risk assessment text.

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      Calculations are documented in Appendix G-2.

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 0.001 l/cm3

Child Exposure Areas CW Chemical Concentration in Water 95% UCL mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

(ages 1-6) SW/SD-3 DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

(swimming) SA Skin Surface Area Available for Contact 6600 cm2
USEPA, 2004 [1]      DAevent = CW x CF x PCevent

SW/SD-1, SW/SD-2, SA Skin Surface Area Available for Contact - Wading 3050 cm2
USEPA, 1997 [5]

SW/SD-3, SW/SD-4 tevent Exposure Time 1 hr/event USEPA, 1997      For inorganics, Pcevent = Kp x tevent.

(wading) EF Exposure Frequency - Swimming 9 day/yr Assumption [2]      For organics:

EF Exposure Frequency - Wading 26 day/yr Assumption [4]      PCevent is tevent multiplied by chemical-specific parameters

ED Exposure Duration 6 yr USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

EV Event Frequency 1 event/day USEPA, 2004      for the relationship between tevent and t*, per USEPA (2004)

BW Body Weight 15 kg USEPA, 1994      and as described in the risk assessment text.

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      Calculations are documented in Appendix G-2.

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 0.001 l/cm3

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Whole-body surface areas are used to evaluate swimming exposures.

[2] - Assumes 1 event per week during July and August; this is 4-times greater than the USEPA-recommended default value of 1 event per month for swimming in freshwater pools.

[3] - Assumes 2 events per week during June, July, and August.

[4] - Assumes the same exposure frequency as adults.  This is conservative for young children who are unlikely to wade in the Site surface water bodies.  However, use of this exposure frequency for both the young child and adult ensures that risks for 

     older children (who are more likely to wade at this frequency) are not under estimated.

[5] - Surface area for legs (thighs and lower legs), feet, forearms, and hands, calculated as average areas for males and females, for ages 1 through 6 and older than 18 (used for adults).

mg - milligrams pCi - picocurie l - liter

cm2 - square centimeters yr - year kg - kilograms

cm3 - cubic centimeters hr - hour UCL - upper confidence limit
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Table 4.10
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points Parameter Code Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Abutting Adult Exposure Areas CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / SW/SD-1, SW/SD-2 CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Recreational SW/SD-3, SW/SD-4 IR-S Ingestion Rate of Sediment 100 mg/day USEPA, 1994

Visitor (wading) FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 26 day/yr Assumption [1]      CS-r x IR-S X  FI x EF x ED x CF2

ED Exposure Duration 24 yr USEPA, 1994

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Abutting Child Exposure Areas CS-c Chemical Concentration in Sediment 95% UCL mg/kg USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

Resident / (ages 1 - 6) SW/SD-1, SW/SD-2 CS-r Radionuclide Activity in Sediment 95% UCL pCi/g USEPA, 1994      CS-c x IR-S x FI x EF x ED x CF1 x 1/BW x 1/AT

Recreational SW/SD-3, SW/SD-4 IR-S Ingestion Rate of Sediment 200 mg/day USEPA, 1994

Visitor (wading) FI Fraction Ingested 1 unitless Assumption RADIONUCLIDE INTAKE-INGESTION (pCi) = 

EF Exposure Frequency 26 day/yr Assumption [2]      CS-r x IR-S  FI x EF x ED x CF2

ED Exposure Duration 6 yr USEPA, 1994

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF1 Conversion Factor 1.0.E-06 kg/mg

CF2 Conversion Factor 1.0E-03 g/mg

Dermal Abutting Adult Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident / SW/SD-1, SW/SD-2 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational SW/SD-3, SW/SD-4 SA Skin Surface Area Available for Contact 2970 cm2
USEPA, 1997 [3]

Visitor (wading) EF Exposure Frequency 26 day/yr Assumption [1] Where  DAevent = 

ED Exposure Duration 24 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [4]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Abutting Child Exposure Areas CS Chemical Concentration in Soil 95% UCL mg/kg USEPA, 1994 INTAKE-DERMAL (mg/kg-day) = 

Resident / (ages 1 - 6) SW/SD-1, SW/SD-2 DAevent Dose Absorbed Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

Recreational SW/SD-3, SW/SD-4 SA Skin Surface Area Available for Contact 1560 cm2
USEPA, 1997 [3]

Visitor (wading) EF Exposure Frequency 26 day/yr Assumption [2] Where  DAevent = 

ED Exposure Duration 6 yr USEPA, 1994      CS x AF x ABSd x CF

EV Events per Day 1 event/day USEPA, 2004

AF Adherence Factor 0.3 mg/cm2-event USEPA, 2004 [4]

ABSd Dermal Absorption Factor chemical-specific unitless USEPA, 2004

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 1.00E-06 kg/mg

Medium:  Sediment

Scenario Timeframe: Future Land Use 

Exposure Medium:  Partially Submerged Sediment

G:\37285_de_maximis\000\Deliverables\HHRA\Final\Appendices\Appendix E\ E1-NMI 
RME Exposure Parmeters-Final.xlsx, SD Page 40 of 44



Table 4.10
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Sediment

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points Parameter Code Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Medium:  Sediment

Scenario Timeframe: Future Land Use 

Exposure Medium:  Partially Submerged Sediment

External Abutting Adult Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident / SW/SD-4 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Recreational EFo Exposure Frequency - outdoor 26 day/yr Assumption [1]

Visitor ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [5]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption

Abutting Child Exposure Area CS-r Radionuclide Activity in Soil 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident / (ages 1 - 6) SW/SD-4 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Recreational EFo Exposure Frequency - outdoor 26 day/yr Assumption [2]

Visitor ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [5]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 1 unitless Assumption

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

[1] - Assumes 2 events per week during June, July, and August.

[2] - Assumes the same exposure frequency as adults.  This is conservative for young children who are unlikely to wade in the Site surface water bodies.  However, use of this exposure frequency for both the young child and adult ensures that risks for 

     older children (who are more likely to wade at this frequency) are not under estimated.

[3] - Surface area for lower legs, feet, and hands used for child, and surface area for feet and hands used for adult.  Calculated as average areas for males and females, for ages 1 through 6 and older than 18 (used for adults).

[4] - Geometric mean value for reed gatherers.  Value is conservative; since sediment is submerged, it is unlikely that any substantial adherence will occur.

[5] - Assumes one-hour of wading per exposure event; this value is consistent with the USEPA-recommended event duration for swimming, as used for surface water

NA - Not Applicable g - grams pCi - picocurie

kg - kilograms yr - year hr - hour

cm2 - square centimeters mg - milligrams UCL - upper confidence limit
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Table 4.11
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Peat

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

External Abutting Adult Exposure Area CS-r Radionuclide Activity in Peat 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident / SW/SD-1 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Recreational EFo Exposure Frequency - outdoor 26 day/yr Assumption [1]

Visitor ED Exposure Duration 24 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [3]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 0 unitless Assumption

Abutting Child Exposure Area CS-r Radionuclide Activity in Peat 95% UCL pCi/g USEPA, 1994 EXPOSURE-EXTERNAL (pCi-yr/g)= 

Resident / (ages 1 - 6) SW/SD-1 EFi Exposure Frequency - indoor NA day/yr CS-r x ED x ACF x {[ETi x (EFi / CF) x SHFi] + [ETo x ( EFo / CF) x SHFo]}

Recreational EFo Exposure Frequency - outdoor 26 day/yr Assumption [2]

Visitor ED Exposure Duration 6 yr USEPA, 1994

ETo Exposure Time - outdoors 0.042 hr/hr Assumption [3]

ETi Exposure Time - indoors NA hr/hr

ACF Area Correction Factor 0.9 unitless USEPA, 2000

CF Conversion Factor 365 day/yr USEPA, 2000

SHFi Sheilding Factor - indoor NA unitless

SHFo Sheilding Factor - outdoor 0 unitless Assumption

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 2000.  Soil Screening Guidance for Radionuclides: User's Guide.  Office of Radiation and Indoor Air.  EPA/540-R-00-007.  October.

[1] - Assumes 2 events per week during June, July, and August.

[2] - Assumes the same exposure frequency as adults.  This is conservative for young children who are unlikely to wade in the Site surface water bodies.  However, use of this exposure frequency for both the young child and adult ensures that risks for 

     older children (who are more likely to wade at this frequency) are not under estimated.

[3] - Assumes one-hour of walking per exposure event.

NA - Not Applicable g - grams pCi - picocurie

kg - kilograms yr - year hr - hour

cm2 - square centimeters mg - milligrams UCL - upper confidence limit

Exposure Medium:  Surface Peat

Medium:  Peat

Scenario Timeframe: Future Land Use 
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Table 4.12
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Ingestion Resident Adult Overburden and CW-c Chemical Concentration in Water Maximum mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

bedrock wells CW-r Radionuclide Concentration in Water Maximum pCi/L USEPA, 1994      CW-c x IR-W x FI x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 2 l/day USEPA, 1994

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 350 day/yr USEPA, 1994 RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 24 yr USEPA, 1994      CW-r x IR-W X  FI x EF x ED 

BW Body Weight 70 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

Child Overburden and CW-c Chemical Concentration in Water Maximum mg/l USEPA, 1994 CHEMICAL INTAKE-INGESTION (mg/kg-day)= 

(ages 1-6) bedrock wells CW-r Radionuclide Concentration in Water Maximum pCi/L USEPA, 1994      CW-c x IR-W x FI x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water 1.5 l/day USEPA, 1997

FI Fraction Ingested 1 unitless Assumption

EF Exposure Frequency 350 day/yr USEPA, 1994 RADIONUCLIDE INTAKE-INGESTION (pCi) = 

ED Exposure Duration 6 yr USEPA, 1994      CW-r x IR-W X  FI x EF x ED 

BW Body Weight 15 kg USEPA, 1994

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

Dermal Resident Adult Overburden and CW Chemical Concentration in Water Maximum mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

bedrock wells DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

SA Skin Surface Area Available for Contact 18000 cm2
USEPA, 2004 [1]      DAevent = CW x CF x PCevent

tevent Exposure Time 0.58 hr/event USEPA, 2004

EF Exposure Frequency 350 day/yr USEPA, 1994      For inorganics, Pcevent = Kp x tevent.

ED Exposure Duration 24 yr USEPA, 1994      For organics:

EV Event Frequency 1 event/day USEPA, 2004      PCevent is tevent multiplied by chemical-specific parameters

BW Body Weight 70 kg USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      for the relationship between tevent and t*, per USEPA (2004)

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED      and as described in the risk assessment text.

CF Conversion Factor 0.001 l/cm3
     Calculations are documented in Appendix G-2.

Child Overburden and CW Chemical Concentration in Water Maximum mg/l USEPA, 1994 INTAKE-DERMAL (mg/kg-day)= 

(ages 1-6) bedrock wells DAevent Permeability Constant Per Event chemical-specific mg/cm2-event USEPA, 2004      DAevent x SA x EF x ED x EV x 1/BW x 1/AT

SA Skin Surface Area Available for Contact 6600 cm2
USEPA, 2004 [1]      DAevent = CW x CF x PCevent

tevent Exposure Time 1.0 hr/event USEPA, 2004

EF Exposure Frequency 350 day/yr USEPA, 1994      For inorganics, Pcevent = Kp x tevent.

ED Exposure Duration 6 yr USEPA, 1994      For organics:

EV Event Frequency 1 event/day USEPA, 2004      PCevent is tevent multiplied by chemical-specific parameters

BW Body Weight 15 kg USEPA, 1994      B, t*, Tevent, and Kp, using the algorithm that is appropriate

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989      for the relationship between tevent and t*, per USEPA (2004)

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED      and as described in the risk assessment text.

CF Conversion Factor 0.001 l/cm3
     Calculations are documented in Appendix G-2.

Exposure Medium:  Groundwater used as potable water

Medium:  Groundwater

Scenario Timeframe: Future Land Use 
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Table 4.12
Values Used For Daily Intake Calculations

Reasonable Maximum Exposure - Future Land Use Groundwater

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Exposure 
Route

Receptor 
Population

Receptor 
Age

Exposure Points
Parameter 

Code
Parameter Definition Value Units Rationale/ Reference Intake Equation / Model Name

Exposure Medium:  Groundwater used as potable water

Medium:  Groundwater

Scenario Timeframe: Future Land Use 

Vapor Resident Adult Bathroom air CW Chemical Concentration in Water Maximum mg/l USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m3)= 

Inhalation (during and after-bathing) CAair Concentration in Air chemical-specific ug/m3
Modeled      CAair x ED x EF x ET x 1/AT x 1/CF

EF Exposure Frequency 350 event/yr USEPA, 1994

ED Exposure Duration 24 yr USEPA, 1994 CA air = CW x K x 1000 ug/mg

ET Exposure Time 0.58 hr/event USEPA, 2004

K Andelman Volatilization Factor 0.5 l/m3
USEPA, 2010

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 day USEPA, 1989 / equal to ED

CF Conversion Factor 24 hr/day

Resident Child Bathroom air CW Chemical Concentration in Water Maximum mg/l USEPA, 1994 CHEMICAL INTAKE-INHALATION (ug/m3)= 

(ages 1-6) (during and after-bathing) CAair Concentration in Air chemical-specific ug/m3
Modeled      CAair x ED x EF x ET x 1/AT x 1/CF

EF Exposure Frequency 350 event/yr USEPA, 1994

ED Exposure Duration 6 yr USEPA, 1994 CA air = CW x K x 1000 ug/mg

ET Exposure Time 1.0 hr/event USEPA, 2004

K Andelman Volatilization Factor 0.5 l/m3
USEPA, 2010

AT-C Averaging Time (Cancer) 25550 day USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2190 day USEPA, 1989 / equal to ED

CF Conversion Factor 24 hr/day

USEPA, 1989. “Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)”; Office of Emergency and Remedial Response; EPA-540/1-89/002 (interim final);  Washington, D.C., December. 

USEPA, 1994.  “Risk Updates No. 2”; USEPA Region I, Waste Management Division; August.  Values from "Attachment 2" to Risk Updates No. 2.

USEPA, 1997.  "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August.

USEPA, 2004.  "Risk Assessment Guidance for Superfund.  Volume I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.  EPA/540/R/99/005.

USEPA, 2010.  "Regional Screening Level Table; User's Guide" May.  www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm  

[1] - Whole-body surface areas; values are recommended for evaluating residential exposures to water during showering/bathing.

mg - milligrams cm3 - cubic centimeters hr - hour pCi - picocurie

ug - micrograms m3 - cubic meters l - liter

cm2 - square centimeters yr - year kg - kilograms
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APPENDIX E2 

Derivation of Site-Specific Exposure Frequency 



Derivation of Residential Exposure Frequency 

USEPA Region I risk assessment guidance, provided in “Risk Updates: Volume 2 [1994]”, specifies 
that the reasonable maximum exposure (RME) residential land use exposure frequency for use in 
evaluating direct contact exposures to soil, should be 150 days per year, or alternatively, a site-specific 
exposure frequency.  USEPA Region I has expressed preference that the option for using a site-specific 
exposure frequency, as provided for in the USEPA Region I guidance, be used for this site1.  This 
appendix provides documentation for the derivation of the residential land use site-specific exposure 
frequency for evaluating exposures to soil. 

The residential land use exposure frequency parameter for soil is intended to represent the number of 
days per year that exposures to soil in a residential yard could occur to residential populations (children 
and adults) during activities such as outdoor play, yard work, and leisure activities.  There are 
numerous personal factors that affect how people spend time outdoors at their place of residence, 
lending to a conceivable range of nearly every day per year to nearly no days per year.  However, for 
the majority of the population, climactic conditions generally play a role in determining how people 
spend time outdoors at their place of residence.  For example, people generally do not spend time 
outdoors when it is precipitating.  In addition, when the soil is frozen or covered with snow during 
winter months, incidental ingestion, direct contact, and dust inhalation exposures cannot occur, and 
indirect exposure to ionizing radiation does not occur when there is snow on the ground because the 
snow shields the radiation.  Hence, even if people spend time outdoors during the winter, the exposure 
frequency should reflect that direct contact exposure pathways to soil are incomplete.   

The USEPA national default value for evaluating direct contact exposures to soil is 350 days per year. 
This value is based on the assumption that people are away from home on average of 15 days per year. 
The value is also designed to protective for all areas of the U.S., including areas where the climate is 
such that the ground does not freeze, and precipitation occurs infrequently, lending to the possibility 
that outdoor exposures to soil could occur many days of the year.  However, the climatology of New 
England is such that an exposure frequency value of 350 days per year for evaluating residential 
exposures to soil is not applicable. 

To derive a site-specific exposure frequency value for the site, climate data for days with measureable 
precipitation and temperature were identified for a measuring station in Worcester, MA, which is the 
measuring station nearest to Concord, MA.  The data, presented in the attached table, was used to 
identify the numbers of days in which outdoor exposures at a place of residence would be unlikely due 
to precipitation occurring.  The data in the attached table also supports an assumption that the ground is 
generally frozen mid-December through mid-March.  No data on number of days with snow cover was 
available.  Therefore, it was assumed that one-third of the days between mid-December and mid-March 
have measureable snow on the ground.   

Using this information, residential exposure frequencies of 161 days per year for direct contact with 
soil, and 186 days per year for outdoor exposure to radiation, are derived as shown in the attached 
table.  For comparison, the states of Massachusetts, New Hampshire, and Maine use 150 days per year 
as a standard residential exposure frequency for use in deriving residential cleanup standards that are 
applicable for direct contact exposures to soil.   

1 Project meeting.  July 29, 2010.  USEPA, Boston, MA. 



DERIVATION OF RESIDENTIAL EXPOSURE FREQUENCY

Climactic Data
J F M A M J J A S O N D Total

No. Days with 0.01 in or more of precipitation (Worcester, MA) - 47 yrs of data
12 11 12 12 13 11 10 10 10 9 12 12 134

No. Day with miniumum temperature 32 or below - 54 yrs of data
29 26 24 10 0 0 0 0 0 5 16 27 139

Avg daily maximum temperature - 30 yrs of data
31.4 34.1 43 54.4 66.3 74.4 79.3 77.1 69 58.4 47.1 36.2

Reference:
http://ols.nndc.noaa.gov/plolstore/plsql/olstore.prodspecific?prodnum=C00095-PUB-A0001

Derivation of Exposure Frequency
Direct Contact

365
-15 Days away from home (USEPA standard residential assumption [USEPA, 1991])
-90 Ground frozen and potentially snow covered (mid-Dec through mid-March) - no direct contact can occur.
-99 Precip days March through Nov (outdoor play unlikely to occur).
161

Radiation
365
-15 Days away from home (USEPA standard residential assumption [USEPA, 1991])
-30 Ground potentially snow covered (assumes 1/3 of days mid-Dec through mid-March have measureable snow on the ground) - snow shields radiation.
-35 Precipation days mid-Dec through mid-Feb (outdoor play unlikely to occur).
-99 Precip days March through Nov (outdoor play unlikely to occur).
186

Reference:
USEPA, 1991 'Standard Default Exposure Factors for Superfund Sites'.  OSWER Directive 9285.6-03.  March 25, 1991.
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x OSWER VAPOR INTRUSION ASSESSMENT
x Vapor Intrusion Screening Level (VISL) Calculator Version 1.0, Updated with May 2012 RSLs
x
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1
x Average Groundwater Temperature (oC) Tgw 25
x

x

Is Chemical 
Sufficiently Volatile 
and Toxic to Pose 
Inhalation Risk Via 

Vapor Intrusion from 
Soil Source?

Is Chemical 
Sufficiently Volatile 
and Toxic to Pose 
Inhalation Risk Via 

Vapor Intrusion from 
Groundwater Source?

Target Indoor Air 
Conc. @ TCR = 

0.000001 or THQ 
= 0.1

Toxicity 
Basis

Target Sub-
Slab and 

Exterior Soil 
Gas Conc. @ 

TCR = 
0.000001 or 
THQ = 0.1

Target Ground 
Water Conc. 

@ TCR = 
0.000001 or 
THQ = 0.1

Is Target 
Ground Water 
Conc. < MCL?

Temperature 
for 

Groundwater 
Vapor Conc.

Lower 
Explosive 

Limit** LE
L 

So
ur

ce

Inhalation 
Unit Risk

IUR 
Source*

Reference 
Concentration

RFC 
Source*

Mutagenic 
Indicator

Target Indoor 
Air Conc. for 

Carcinogens @ 
TCR = 0.000001

Target Indoor 
Air Conc. for 

Non-
Carcinogens @ 

THQ = 0.1
x Cvp > Cia,target/AFss? Cvp > Cia,target/AFgw? MIN(Cia,c;Cia,nc) Csg Cgw Cgw<MCL? Tgw or 25 LEL IUR RfC i Cia,c Cia,nc

x CAS Chemical Name Yes/No Yes/No (ug/m3) C/NC (ug/m3) (ug/L)
Yes/No 

(MCL ug/L) C (% by vol) (ug/m3)-1 (mg/m3) (ug/m3) (ug/m3)
x 67-64-1 Acetone Yes Yes 3.2E+03 NC 3.2E+04 NVT -- 25 2.6 E 3.10E+01 A 3.2E+03
x 75-27-4 Bromodichloromethane Yes Yes 6.6E-02 C 6.6E-01 7.6E-01 Yes (80) 25 3.70E-05 CA 6.6E-02
x 75-15-0 Carbon Disulfide Yes Yes 7.3E+01 NC 7.3E+02 1.2E+02 -- 25 1.3 N 7.00E-01 I 7.3E+01
x 124-48-1 Dibromochloromethane Yes Yes 9.0E-02 C 9.0E-01 2.8E+00 Yes (80) 25 2.70E-05 CA 9.0E-02
x 67-66-3 Chloroform Yes Yes 1.1E-01 C 1.1E+00 7.1E-01 Yes (80) 25 2.30E-05 I 9.80E-02 A 1.1E-01 1.0E+01
x 106-46-7 Dichlorobenzene, 1,4- Yes Yes 2.2E-01 C 2.2E+00 2.2E+00 Yes (75) 25 2.5 N 1.10E-05 CA 8.00E-01 I 2.2E-01 8.3E+01
x 75-34-3 Dichloroethane, 1,1- Yes Yes 1.5E+00 C 1.5E+01 6.6E+00 -- 25 5.4 N 1.60E-06 CA 1.5E+00
x 75-35-4 Dichloroethylene, 1,1- Yes Yes 2.1E+01 NC 2.1E+02 2.0E+01 No (7) 25 6.5 N 2.00E-01 I 2.1E+01
x 156-59-2 Dichloroethylene, 1,2-cis- No Inhal. Tox. Info No Inhal. Tox. Info -- -- -- -- No (70) 25 9.7 M
x 156-60-5 Dichloroethylene, 1,2-trans- Yes Yes 6.3E+00 NC 6.3E+01 3.8E+01 Yes (100) 25 9.7 M 6.00E-02 P 6.3E+00
x 591-78-6 Hexanone, 2- Yes Yes 3.1E+00 NC 3.1E+01 8.2E+02 -- 25 38.9 N 3.00E-02 I 3.1E+00
x 74-83-9 Bromomethane Yes Yes 5.2E-01 NC 5.2E+00 1.7E+00 -- 25 10 N 5.00E-03 I 5.2E-01
x 74-87-3 Chloromethane Yes Yes 9.4E+00 NC 9.4E+01 2.6E+01 -- 25 8.1 N 9.00E-02 I 9.4E+00
x 1634-04-4 Methyl tert-Butyl Ether (MTBE) Yes Yes 9.4E+00 C 9.4E+01 3.9E+02 -- 25 1.6 M 2.60E-07 CA 3.00E+00 I 9.4E+00 3.1E+02
x 127-18-4 Tetrachloroethylene Yes Yes 4.2E+00 NC 4.2E+01 5.8E+00 No (5) 25 2.60E-07 I 4.00E-02 I 9.4E+00 4.2E+00
x 108-88-3 Toluene Yes Yes 5.2E+02 NC 5.2E+03 NVT No (1000) 25 1.1 N 5.00E+00 I 5.2E+02
x 71-55-6 Trichloroethane, 1,1,1- Yes Yes 5.2E+02 NC 5.2E+03 7.4E+02 No (200) 25 7.5 N 5.00E+00 I 5.2E+02
x 79-00-5 Trichloroethane, 1,1,2- Yes Yes 2.1E-02 NC 2.1E-01 6.2E-01 Yes (5) 25 6 N 1.60E-05 I 2.00E-04 X 1.5E-01 2.1E-02
x 79-01-6 Trichloroethylene Yes Yes 2.1E-01 NC 2.1E+00 5.2E-01 Yes (5) 25 8 N see note I 2.00E-03 I TCE 4.3E-01 2.1E-01
x 75-69-4 Trichlorofluoromethane Yes Yes 7.3E+01 NC 7.3E+02 1.8E+01 -- 25 7.00E-01 H 7.3E+01
x 75-01-4 Vinyl Chloride Yes Yes 1.6E-01 C 1.6E+00 1.4E-01 Yes (2) 25 3.6 N 4.40E-06 I 1.00E-01 I VC 1.6E-01 1.0E+01
x

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens
Enter target hazard quotient for non-carcinogens
Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
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x OSWER VAPOR INTRUSION ASSESSMENT
x Vapor Intrusion Screening Level (VISL) Calculator Version 1.0, Updated with May 2012 RSLs
x
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1
x Average Groundwater Temperature (oC) Tgw 25
x

x

Is Chemical 
Sufficiently Volatile 
and Toxic to Pose 
Inhalation Risk Via 

Vapor Intrusion from 
Soil Source?

Is Chemical 
Sufficiently Volatile 
and Toxic to Pose 
Inhalation Risk Via 

Vapor Intrusion from 
Groundwater Source?

Target Indoor Air 
Conc. @ TCR = 

0.000001 or THQ 
= 0.1

Toxicity 
Basis

Target Sub-
Slab and 

Exterior Soil 
Gas Conc. @ 

TCR = 
0.000001 or 
THQ = 0.1

Target Ground 
Water Conc. 

@ TCR = 
0.000001 or 
THQ = 0.1

Is Target 
Ground Water 
Conc. < MCL?

Temperature 
for 

Groundwater 
Vapor Conc.

Lower 
Explosive 

Limit** LE
L 

So
ur
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Inhalation 
Unit Risk

IUR 
Source*

Reference 
Concentration

RFC 
Source*

Mutagenic 
Indicator

Target Indoor 
Air Conc. for 

Carcinogens @ 
TCR = 0.000001

Target Indoor 
Air Conc. for 

Non-
Carcinogens @ 

THQ = 0.1
x Cvp > Cia,target/AFss? Cvp > Cia,target/AFgw? MIN(Cia,c;Cia,nc) Csg Cgw Cgw<MCL? Tgw or 25 LEL IUR RfC i Cia,c Cia,nc

x CAS Chemical Name Yes/No Yes/No (ug/m3) C/NC (ug/m3) (ug/L)
Yes/No 

(MCL ug/L) C (% by vol) (ug/m3)-1 (mg/m3) (ug/m3) (ug/m3)

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens
Enter target hazard quotient for non-carcinogens
Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations

x Notes:
x
x (1) Inhalation Pathway Exposure Parameters (RME): Units
x Exposure Scenario Symbol Value Symbol Value Symbol Value
x Averaging time for carcinogens (yrs) ATc_R 70 ATc_C 70 ATc 70
x Averaging time for non-carcinogens (yrs) ATnc_R 30 ATnc_C 25 ATnc 30
x Exposure duration (yrs) ED_R 30 ED_C 25 ED 30
x Exposure frequency (days/yr) EF_R 350 EF_C 250 EF 350
x Exposure time (hr/day) ET_R 24 ET_C 8 ET 24
x
x (2) Generic Attenuation Factors:
x Source Medium of Vapors Symbol Value Symbol Value Symbol Value
x Groundwater ( - ) AFgw_R 0.001 AFgw_C 0.001 AFgw 0.001
x Sub-Slab and Exterior Soil Gas ( - ) AFss_R 0.1 AFss_C 0.1 AFss 0.1
x
x (3) Formulas
x Cia, target = MIN( Cia,c; Cia,nc)
x Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
x Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
x
x (4) Special Case Chemicals
x Trichloroethylene Symbol Value Symbol Value Symbol Value
x mIURTCE_R 1.00E-06 mIURTCE_C 0.00E+00 mIURTCE 1.00E-06
x IURTCE_R 3.10E-06 IURTCE_C 4.10E-06 IURTCE 3.10E-06
x
x Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
x
x
x 0 - 2 years 2
x 2 - 6 years 4
x 6 - 16 years 10
x 16 - 30 years 14
x
x Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.
x
x Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
x

76

Residential Commercial

3
1

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride.

Exposure 
Duration (years)

Age Cohort Age-dependent 
adjustment factor

10
3

Selected (based on scenario in cell E5)

Residential Commercial

Residential Commercial

Selected (based on scenario in cell E5)

Selected (based on scenario in cell E5)
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x OSWER VAPOR INTRUSION ASSESSMENT
x Vapor Intrusion Screening Level (VISL) Calculator Version 1.0, Updated with May 2012 RSLs
x
x Parameter Symbol Value
x Exposure Scenario Scenario Residential
x Target Risk for Carcinogens TCR 1.00E-06
x Target Hazard Quotient for Non-Carcinogens THQ 0.1
x Average Groundwater Temperature (oC) Tgw 25
x

x

Is Chemical 
Sufficiently Volatile 
and Toxic to Pose 
Inhalation Risk Via 

Vapor Intrusion from 
Soil Source?

Is Chemical 
Sufficiently Volatile 
and Toxic to Pose 
Inhalation Risk Via 

Vapor Intrusion from 
Groundwater Source?

Target Indoor Air 
Conc. @ TCR = 

0.000001 or THQ 
= 0.1

Toxicity 
Basis

Target Sub-
Slab and 
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Gas Conc. @ 

TCR = 
0.000001 or 
THQ = 0.1

Target Ground 
Water Conc. 

@ TCR = 
0.000001 or 
THQ = 0.1

Is Target 
Ground Water 
Conc. < MCL?

Temperature 
for 

Groundwater 
Vapor Conc.

Lower 
Explosive 

Limit** LE
L 

So
ur

ce

Inhalation 
Unit Risk

IUR 
Source*

Reference 
Concentration

RFC 
Source*

Mutagenic 
Indicator

Target Indoor 
Air Conc. for 

Carcinogens @ 
TCR = 0.000001

Target Indoor 
Air Conc. for 

Non-
Carcinogens @ 

THQ = 0.1
x Cvp > Cia,target/AFss? Cvp > Cia,target/AFgw? MIN(Cia,c;Cia,nc) Csg Cgw Cgw<MCL? Tgw or 25 LEL IUR RfC i Cia,c Cia,nc

x CAS Chemical Name Yes/No Yes/No (ug/m3) C/NC (ug/m3) (ug/L)
Yes/No 

(MCL ug/L) C (% by vol) (ug/m3)-1 (mg/m3) (ug/m3) (ug/m3)

Instructions
Select residential or commercial scenario from pull down list
Enter target risk for carcinogens
Enter target hazard quotient for non-carcinogens
Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations

x Notation:
x NVT = Not sufficiently volatile and/or toxic to pose inhalation risk in selected exposure scenario for the indicated medium
x C = Carcinogenic
x NC = Non-carcinogenic
x I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
x P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
x A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
x CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at:
x H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
x S = See RSL User Guide, Section 5
x X = PPRTV Appendix
x E = The Engineering ToolBox.  Available online at http://www.engineeringtoolbox.com/explosive-concentration-limits-d_423.html
x N = Centers for Disease Control and Prevention (CDC) National Institute for Occupational Safety and Health (NIOSH). Pocket Guide to Chemical Hazards. Available online at:
x M = Chemical-specific MSDS
x Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
x VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
x TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
x Yellow highlighting indicates site-specific parameters that may be edited by the user.
x Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS), which generally should not be changed. 
x
x *Refer to your Risk Assessor regarding screening levels based on toxicity values derived from sources "A", "CA" or "H" where the other toxicity value is derived from a top tier source (IRIS or PPRTV).
x Specific chemicals that are included in this category are highlighted tan in columns Q through W.
x **Lower explosive limit is the minimum concentration of the compound in air (% by volume) that is needed for the gas to ignite and explode.

http://www.epa.gov/iris/subst/index.html�
http://hhpprtv.ornl.gov/pprtv.shtml�
http://www.atsdr.cdc.gov/mrls/index.html�
http://epa-heast.ornl.gov/heast.shtml�
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TOXICOLOGICAL PROFILE FOR
1,1-DICHLOROETHANE

Agency for Toxic Substances and Disease Registry
U.S. Public Health Service

December 1990
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1. PUBLIC HEALTH STATEMENT

This Statement was prepared to give you information about l,l-dichloroethane and to emphasize
the human health effects that may result from exposure to it. The Environmental Protection Agency
(EPA) has identified 1,177 sites on its National Priorities List (NPL). l,l-Dichloroethane has been found at
189 of these sites. However, we do not know how many of the 1,177 NPL sites have been evaluated for
l,l-dichloroethane. As EPA evaluates more sites, the number of sites at which l,l-dichloroethane is found
may change. The information is important for you because l,l-dichloroethane may cause harmful health
effects and because these sites are potential or actual sources of human exposure to l,l-dichloroethane.

When a chemical is released from a large area, such as an industrial plant, or from a container,
such as a drum or bottle, it enters the environment as a chemical emission. This emission, which is also
called a release, does not always lead to exposure. You can be exposed to a chemical only when you
come into contact with the chemical. You may be exposed to it in the environment by breathing, eating,
or drinking substances containing the
chemical or from skin contact with it.

If you are exposed to a hazardous substance such as l,l-dichloroethane several factors will
determine whether harmful health effects will occur and what the type and severity of those health effects
will be. These factors include the dose (how much), the duration (how long), the route or pathway by
which you are exposed (breathing, eating, drinking, or skin contact), the other chemicals to which you are
exposed, and your individual characteristics such as age, sex, nutritional status, family traits, life style,
and state of health.

1.1 WHAT IS l,l-DICHLOROETHANE?

l,l-Dichloroethane is a colorless, oily, man-made liquid. It evaporates quickly at room temperature and
has an odor like ether. l,l-Dichloroethane burns easily. When l,l-dichloroethane is released to the
environment, it usually exists as a vapor rather than a liquid. It is used primarily to make l,l,l-
trichloroethane and a number of other chemicals. It is also used to dissolve other substances such as paint,
varnish and finish removers, and to remove grease. l,l-Dichloroethane was used as a surgical anesthetic,
but is no longer.

Almost all of the l,l-dichloroethane from industrial sources that is released goes into the air. l,l-
Dichloroethane can also be found in the environment as a breakdown product of l,l,l-trichloroethane in
landfills where no air comes in contact with the l,l,l-trichloroethane. l,l-Dichloroethane does not dissolve
easily in water. The small amounts released to water can
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evaporate easily into the air. l,l-Dichloroethane remains as a vapor in the air for about 2 months and
dissolved in water for about 5 days. The vapor in air can be washed out by rain or broken down by
sunlight. l,l-Dichloroethane in water will evaporate. Small amounts of l,l-dichloroethane released to soil
can also evaporate into the air or move through the soil to enter groundwater. It is not known how long l,l-
dichloroethane remains in the soil. Although it does not dissolve easily in water, low levels can be found
in water.

More information on the chemical and physical properties of l,l-dichloroethane can be found in
Chapter 3, on its production and uses in Chapter 4, and on its occurrence and fate in the environment in
Chapter 5.

1.2 HOW MIGHT I BE EXPOSED TO 1,1-DICHLOROETHANE?

You can be exposed to l,l-dichloroethane by breathing air containing its vapors in the outdoor air or in
your workplace, or by drinking water contaminated with it. Releases from industrial processes are the
main source of this chemical in the air. Some members of the general population may be exposed to
low levels of l,l-dichloroethane from this source (0.08-0.14 parts per billion [l part l,l-dichloroethane per 1
billion parts of air, or ppb]). Levels in . this range have been measured around industrial plants in Magna,
Utah (0.082 ppb); Iberville, Louisiana (0.12 ppb); Deer Park, Texas (0.14 ppb); and Baton Rouge (0.058
ppb) and Geismary, Louisiana (0.14 ppb). You may be part of a much smaller population of workers who
could be exposed to higher levels of l,l-dichloroethane in your workplace, if you are employed in the
chemical, rubber and plastic, electrical, or oil and gas industries. However, since current levels of
production and use are not known, it is difficult to predict how often exposure might occur from these
sources of l,l-dichloroethane. Exposure can also occur near sites where the chemical was improperly
disposed of or spilled on the ground.

The average concentration of l,l-dichloroethane in the air across the United States is reported to be 55
parts of l,l-dichloroethane per one trillion parts of air (ppt). These ambient levels may be from chlorinated
water or building materials. The air levels of l,l-dichloroethane are usually lower in rural areas and higher
in industrialized areas. Higher levels have been found in the air around some small sources of release,
such as hazardous waste sites. l,l-Dichloroethane has been found in drinking water (that is,
water that has usually been treated and that comes out of your tap) in the United States at levels that range
from trace amounts to 4.8 parts of l,l-dichloroethane per one billion parts of water (ppb). l,l-
Dichloroethane has not been detected in any surface water samples from rivers, lakes, or ponds. No
information is available on background levels of l,l-dichloroethane in soil or food.

Additional information on the levels of l,l-dichloroethane in the environment and human exposure to l,l-
dichloroethane can be found in Chapter 5.
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1.3 HOW CAN 1,1-DICHLOROETHANE ENTER AND LEAVE MY BODY?

l,l-Dichloroethane can enter your body if you breathe contaminated air or drink contaminated
water. l,l-Dichloroethane is believed to rapidly enter your body when it is breathed or swallowed. It is not
known what factors affect how quickly l,l-dichloroethane enters your body. Studies in animals show that
it is likely that l,l-dichloroethane can also enter your body through your skin.

The most common way you could be exposed to l,l-dichloroethane released from hazardous waste
sites would be by breathing contaminated air around the site. Soil and water in and around hazardous
waste sites are not likely to contain high concentrations of l,l-dichloroethane because it escapes quickly
into the air. Therefore, though this route of exposure cannot be ruled out completely, exposure of the skin
from soil or water contaminated with l,l-dichloroethane is much less likely.

Experiments in animals indicate that the l,l-dichloroethane that is inhaled or swallowed may go to
many organs of the body, depending on the amount taken in. However, most of the l,l-dichloroethane
taken in is usually removed unchanged from the body in the breath within 2 days. A small part of
the l,l-dichloroethane taken in is broken down, and these breakdown products are quickly removed in the
breath or urine.

Additional information on how l,l-dichloroethane can enter and leave the body is presented in
Chapter 2.

1.4 HOW CAN l,l-DICHLOROETHANE AFFECT MY HEALTH?

Reliable information on how l,l-dichloroethane affects the health of humans is not available.
Because brief exposures to l,l-dichloroethane in the air at very high levels have caused death in animals
(16,000 ppm), it is likely that exposure to such high levels of l,l-dichloroethane in the air can also cause
death in humans. Some studies in animals have shown that l,l-dichloroethane can cause kidney disease
after long-term, high-level exposure in the air. l,l-Dichloroethane caused cancer in animals given very
high doses (over 3,000 mg/kg/day) by mouth for a lifetime. Delayed growth was observed in the offspring
of animals who breathed high concentrations of l,l-dichloroethane during pregnancy. The severity of these
effects may increase when people or animals are exposed to increased levels of l,l-dichloroethane. Since
these effects were seen in animals at high doses, it is also possible that they could occur in humans
exposed to high levels of l,l-dichloroethane. However, we have no information to indicate that these
effects do occur in humans. More information on health effects associated with exposure to l,l-
dichloroethane can be found in Chapter 2.
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1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED IN HARMFUL HEALTH EFFECTS?

There is no reliable information on what levels of exposure to l,l-dichloroethane have resulted in
harmful health effects in humans. l,l-Dichloroethane is deadly to animals if large enough quantities are
breathed or swallowed. Tables l-1 through l-4 show the relationship between exposure to l,l-
dichloroethane and known health effects in humans and animals. l,l-Dichloroethane can be smelled when
it is present in the air at levels of 120 to 200 parts of l,l-dichloroethane per one million parts of air (ppm).

1.6 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO
l,l-DICHLOROETHANE?

Tests are available that measure l,l-dichloroethane in urine, blood, breath and body tissues.
Because urine, blood, and breath samples are easily obtained, these samples are examined to determine if
a person has been exposed to l,l-dichloroethane. These tests are not routinely available at a doctor's
office and would require special equipment for sampling and detection of the compound. Since most of
the l,l-dichloroethane that is taken into the body leaves within two days, these tests must be done soon
after exposure occurs. Although these tests can confirm that a person has been exposed to
l,l-dichloroethane, it is not yet possible to use the test results to predict the type or severity of any health
effects that might occur or the level of exposure that may have occurred. Because exposure to l,l-
dichloroethane at hazardous waste sites is likely to include exposure to other similar chemicals
at the same time, levels of l,l-dichloroethane measured through these types of medical tests may not
reflect exposure to l,l-dichloroethane alone.  Information regarding tests for the detection of 1,1-dichloroethane
in the body is presented in Chapters 2 and 6.

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

There are no regulatory standards or advisories for l,l-dichloroethane in drinking water and food.
The Environmental Protection Agency (EPA) has determined that any release to the environment in
excess of 1,000 pounds should be reported.

Rules and regulations have been developed to protect individuals from the potential health effects
of l,l-dichloroethane in air. The American Conference of Governmental Industrial Hygienists (ACGIH)
has set a threshold limit value (TLV) of 810 mg/m3 (200 ppm) l,l-dichloroethane in workroom air to
protect workers during an S-hour shift over a 40-hour work week. The Occupational Safety and Health
Administration (OSHA) has issued a permissible exposure limit (PEL) of 400 mg/m3 (98.9 ppm).

For more information on criteria and standards for l,l-dichloroethane exposure, see Chapter 7.
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1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns not covered here, please contact your State Health or
Environmental Department or:

Agency for Toxic Substances and Disease Registry.
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This agency can also give you information on the location of the nearest occupational and
environmental health clinics. Such clinics specialize in the recognizing, evaluating, and treating illnesses
that result from exposure to hazardous substances.
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1.  PUBLIC HEALTH STATEMENT

This public health statement tells you about 1,2-dichloroethane and the effects of exposure.  

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for

long-term federal cleanup activities.  1,2-Dichloroethane has been found in at least 570 of the

1,585 current or former NPL sites.  However, the total number of NPL sites evaluated for

1,2-dichloroethane is not known.  As more sites are evaluated, the sites at which

1,2-dichloroethane is found may increase.  This information is important because exposure to

1,2-dichloroethane may harm you and because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment.  This release does not always lead to

exposure.  You are exposed to a substance only when you come in contact with it.  You may be

exposed by breathing, eating, or drinking the substance, or by skin contact.

If you are exposed to 1,2-dichloroethane, many factors determine whether you’ll be harmed. 

These factors include the dose (how much), the duration (how long), and how you come in

contact with it.  You must also consider the other chemicals you’re exposed to and your age, sex,

diet, family traits, lifestyle, and state of health.

1.1 WHAT IS 1,2-DICHLOROETHANE?

1,2-Dichloroethane is a clear, manufactured liquid that is not found naturally in the environment. 

It evaporates quickly at room temperature and has a pleasant smell and a sweet taste. 

1,2-Dichloroethane burns with a smoky flame.  At this time, the most common use of

1,2-dichloroethane is to make vinyl chloride, which is used to make a variety of plastic and vinyl

products including polyvinyl chloride (PVC) pipes and other important construction materials,

packaging materials, furniture and automobile upholstery, wall coverings, housewares, and

automobile parts.  1,2-Dichloroethane is also used as a solvent and is added to leaded gasoline to
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remove lead.  In the past, it was also found in small amounts in products that industries used to

clean cloth, remove grease from metal, and break down oils, fats, waxes, resins, and rubber.  In

the household, 1,2-dichloroethane was formerly a component of some cleaning solutions and

pesticides; some adhesives, such as those used to glue wallpaper or carpeting; and some paint,

varnish, and finish removers.  Although large amounts of 1,2-dichloroethane are produced today,

most is used to make other chemical products.

Small amounts of 1,2-dichloroethane that were released into water or soil evaporate into the air. 

1,2-Dichloroethane that remains in soil from a spill or improper disposal can travel through the

ground into water.  The chemical may remain in water or soil for more than 40 days.

Chapter 4 contains more chemical and physical information about 1,2-dichloroethane. 

Chapter 5 has more information on its uses, and Chapter 6 tells about its presence in the

environment.

1.2 WHAT HAPPENS TO 1,2-DICHLOROETHANE WHEN IT ENTERS THE
ENVIRONMENT?

1,2-Dichloroethane can enter the environment when it is made, packaged, shipped, or used. 

Most 1,2-dichloroethane is released to the air, although some is released to rivers or lakes. 

1,2-Dichloroethane could also enter soil, water, or air in large amounts in an accidental spill.

1,2-Dichloroethane evaporates into the air very fast from soil and water.  In the air, it breaks

down by reacting with other compounds formed by the sunlight.  1,2-Dichloroethane will stay in

the air for more than 5 months before it is broken down.  It may also be removed from air in rain

or snow.  Since it stays in the air for a while, the wind may carry it over large distances.

In water, 1,2-dichloroethane breaks down very slowly and most of it will evaporate to the air. 

Only very small amounts are taken up by plants and fish.  We do not know exactly how long

1,2-dichloroethane remains in water, but we do know that it remains longer in lakes than in

rivers.
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In soil, 1,2-dichloroethane either evaporates into the air or travels down through soil and enters

underground water.  Small organisms living in soil and groundwater may transform it into other

less harmful compounds, although this happens slowly.  If a large amount of 1,2-dichloroethane

enters soil from an accident, hazardous waste site, or landfill, it may travel a long way

underground and contaminate drinking water wells.

More information on what happens to 1,2-dichloroethane in the environment can be found in

Chapters 5 and 6.

1.3 HOW MIGHT I BE EXPOSED TO 1,2-DICHLOROETHANE?

Humans are exposed to 1,2-dichloroethane mainly by breathing air or drinking water that

contains 1,2-dichloroethane.  Human exposure usually happens where the chemical has been

improperly disposed of, or spilled onto the ground.  However, low levels of 1,2-dichloroethane

have also been found in the air near industries where it is made or used in manufacturing. 

Humans can be exposed to low levels of 1,2-dichloroethane through the skin or air by contact

with old products made with 1,2-dichloroethane, such as cleaning agents, pesticides, and

adhesives used to glue wallpaper and carpets.  Such exposure is probably not enough to cause

harmful health effects.

1,2-Dichloroethane has been found in U.S. drinking water at levels ranging from 0.05 to 64 parts

of 1,2-dichloroethane per billion (ppb) parts of water.  An average amount of 175 ppb has been

found in 12% of the surface water and groundwater samples taken at 2,783 hazardous wastes

sites.  1,2-Dichloroethane has also been found in the air near urban areas at levels of

0.10–1.50 ppb and near hazardous waste sites at levels of 0.01–0.003 ppb.  Small amounts of

1,2-dichloroethane have also been found in foods.

Humans may also be exposed to 1,2-dichloroethane through its use as a gasoline additive to

reduce lead content, but these small levels are not expected to affect human health.  This is

probably not an important way that people are exposed to 1,2-dichloroethane in the United

States, since leaded gasolines are rarely used today.
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Additional information on levels in the environment and potential for human exposure are

presented in Chapter 6.

1.4 HOW CAN 1,2-DICHLOROETHANE ENTER AND LEAVE MY BODY?

1,2-Dichloroethane can enter the body when people breathe air or drink water that contains

1,2-dichloroethane.  Studies in animals also show that 1,2-dichloroethane can enter the body

through the skin.  Humans are most likely to be exposed at work and outside the workplace by

drinking water that contains 1,2-dichloroethane, or by breathing 1,2-dichloroethane that has

escaped from contaminated water or soil into the air.

Experiments in animals show that 1,2-dichloroethane that is breathed in or swallowed goes to

many organs of the body, but usually leaves in the breath within 1 or 2 days.  The breakdown

products of 1,2-dichloroethane in the body leave quickly in the urine.  Soil near hazardous waste

sites probably does not have high amounts of 1,2-dichloroethane because it evaporates quickly

into the air.  This suggests that exposure near a hazardous waste site would most likely occur by

breathing contaminated air rather than by touching contaminated soil.

Further information on how 1,2-dichloroethane can enter and leave the body is presented in

Chapter 3.

1.5 HOW CAN 1,2-DICHLOROETHANE AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists use many tests.  

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary.  Animal testing may

also be used to identify health effects such as cancer or birth defects.  Without laboratory

animals, scientists would lose a basic method to get information needed to make wise decisions

to protect public health.  Scientists have the responsibility to treat research animals with care and
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compassion.  Laws today protect the welfare of research animals, and scientists must comply

with strict animal care guidelines.

People who were accidentally exposed to large amounts of 1,2-dichloroethane in the air or who

swallowed 1,2-dichloroethane by accident or on purpose often developed nervous system

disorders and liver and kidney disease.  Lung effects were also seen after a large amount of

1,2-dichloroethane was inhaled.  People often died from heart failure.  We do not know what

levels of 1,2-dichloroethane caused these effects, but they are probably high.  Studies in

laboratory animals also found that breathing or swallowing large amounts of 1,2-dichloroethane

produced nervous system disorders, kidney disease, or lung effects.  Reduced ability to fight

infection was also seen in laboratory animals who breathed or swallowed 1,2-dichloroethane, but

we do not know if this also occurs in humans.  Longer-term exposure to lower doses also caused

kidney disease in animals. 

So far, exposure to 1,2-dichloroethane has not been associated with cancer in humans.  One

study showed a relationship between increased cancer and exposure to pollutants in

groundwater, including 1,2-dichloroethane, but the people were probably exposed to many other

chemicals at the same time.  Cancer was found in laboratory animals who were fed large doses

of 1,2-dichloroethane.  When 1,2-dichloroethane was put on the skin of laboratory animals, they

developed lung tumors.  We are not sure whether breathing 1,2-dichloroethane causes cancer in

animals.  Because of the cancer findings in animals, the possibility of cancer in humans cannot

be ruled out.  The Department of Health and Human Services (DHHS) has determined that

1,2-dichloroethane may reasonably be expected to cause cancer.  The International Agency for

Research on Cancer (IARC) has determined that 1,2-dichloroethane can possibly cause cancer in

humans.  EPA has determined that 1,2-dichloroethane is a probable human carcinogen.

Additional information regarding the health effects of 1,2-dichloroethane can be found in

Chapter 3.
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1.6 HOW CAN 1,2-DICHLOROETHANE AFFECT CHILDREN?

This section discusses potential health effects from exposures during the period from conception

to maturity at 18 years of age in humans. 

Children can be exposed to 1,2-dichloroethane by breathing contaminated air, and possibly by

drinking contaminated water.  In the past, 1,2-dichloroethane had been used in certain household

items, such as cleaning products and adhesives, but is no longer used in these products.  There is

a possibility that using of one of these older household products containing 1,2-dichloroethane to

clean floors or glue carpets could result in exposure, since children often crawl on floors and

play on carpets.  Such exposures would probably last a few days or less, since 1,2-dichloroethane

evaporates very quickly.  Children are not likely to be exposed to 1,2-dichloroethane from

parents’ clothing or other items removed from the workplace.  Because 1,2-dichloroethane has

been detected in human milk, it is possible that young children could be exposed to 1,2-dichloro-

ethane from breast-feeding mothers who had been exposed to sources of 1,2-dichloroethane.

There have been no studies of health effects in children exposed to 1,2-dichloroethane, and we

have no reliable information on whether 1,2-dichloroethane causes birth defects in children.  One

study broadly suggests that heart problems could occur in the human fetus from mothers being

exposed to 1,2-dichloroethane along with some other chemicals, but the information is not

reliable enough for us to be sure whether 1,2-dichloroethane is responsible for the defects. 

Studies of pregnant laboratory animals indicate that it probably does not produce birth defects or

affect reproduction.  We do know, however, that when the pregnant animal is exposed to

1,2-dichloroethane, the fetus is probably also exposed.

It is likely that children exposed to 1,2-dichloroethane after birth would show the same health

effects that are expected to occur in adults, especially liver and kidney disease.  There is no

information to determine whether children differ from adults in their sensitivity to the health

effects of 1,2-dichloroethane.
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More information regarding children’s health and 1,2-dichloroethane can be found in

Section 3.7.  

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO
1,2-DICHLOROETHANE?

If your doctor finds that you have been exposed to significant amounts of 1,2-dichloroethane, ask

whether your children might also be exposed.  Your doctor might need to ask your state health

department to investigate.

In the past, 1,2-dichloroethane was used in small amounts in household products such as

cleaning agents, pesticides, and wallpaper and carpet glue.  It is possible that you may have old

containers of such products in your home.  Risk of exposure from this source could be eliminated

if these older products were immediately discarded.  Otherwise, household chemicals should be

stored out of reach of young children to prevent accidental poisonings.  Always store household

chemicals in their original labeled containers.  Never store household chemicals in containers

that children would find attractive to eat or drink from, such as old soda bottles.  Keep your

Poison Control Center’s number next to the phone.  Sometimes older children sniff household

chemicals in an attempt to get high.  Your children may be exposed to 1,2-dichloroethane by

inhaling products containing it.  Talk with your children about the dangers of sniffing chemicals. 

The exposure of your family to 1,2-dichloroethane can be reduced by throwing away any

household products that contain it.  You may wish to contact your county health department for

appropriate disposal methods.

1,2-Dichloroethane has been found in drinking water in the United States.  Most of the time,

1,2-dichloroethane has been found in small amounts that do not pose a major health risk.  You

may want to contact your water supplier or local health department to get information about the

levels of 1,2-dichloroethane in the drinking water.
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1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO 1,2-DICHLOROETHANE?

1,2-Dichloroethane has been found in the breath, blood, breast milk, and urine of exposed

people.  Because breath samples are easily collected, testing breathed-out or exhaled air is now a

possible way to find out whether someone has recently been exposed to 1,2-dichloroethane. 

However, tests that measure small amounts in human breath, tissues, and fluids may not be

available at your doctor's office because they require special equipment.  Your physician can

refer you to a facility where these tests are done.  Although these tests can show that you have

been exposed to 1,2-dichloroethane, it is not possible to tell if you will experience any harmful

health effects.  Because 1,2-dichloroethane leaves the body fairly quickly, these methods are best

for finding exposures that occurred within the last several days.  Exposure to 1,2-dichloroethane

at hazardous waste sites will probably include exposure to other organic compounds at the same

time.  Therefore, levels of 1,2-dichloroethane measured in the body by these methods may not

show exposure to 1,2-dichloroethane only.  Medical tests available at a doctor's office include

lung-, liver-, and kidney-function tests, but these tests look for damage that has already occurred

from general chemical exposure and do not determine the cause of damage.  Damage could also

be the result of lifestyle (e.g., drinking alcohol, smoking) or general exposure to environmental

agents.  Other methods to measure the effects of exposure to 1,2-dichloroethane (such as

abnormal enzyme levels) do not measure the effects of exposure to 1,2-dichloroethane only, but

measure effects of other chemicals as well.

1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health. 

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations provide valuable guidelines to protect public health but cannot be enforced by

law.  Federal organizations that develop recommendations for toxic substances include the
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Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for

Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals; then they are adjusted to help protect

people.  Sometimes these not-to-exceed levels differ among federal organizations because of

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal

studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available.  For the most current information, check with the federal agency or organization that

provides it.  Some regulations and recommendations for 1,2-dichloroethane include the

following:

The federal government has developed regulatory standards and guidelines to protect people

from the possible health effects of 1,2-dichloroethane in air.  OSHA has set a limit of 50 parts of

1,2-dichloroethane per million parts of air (ppm, 1 ppm is 1,000 times more than 1 ppb) in the

workplace for an 8-hour day, 40-hour week.  NIOSH recommends that a person not be exposed

daily in the workplace to more than 1 ppm 1,2-dichloroethane for a 10-hour day, 40-hour week. 

NIOSH calls 1,2-dichloroethane a possible occupational carcinogen.  EPA also calls the

compound a probable human cancer-causing agent, based on experiments in animals.

The federal government has also set regulatory standards and guidelines to protect people from

the possible health effects of 1,2-dichloroethane in drinking water.  EPA has set a limit in water

of 0.005 milligrams of 1,2-dichloroethane per liter (5 ppb).  
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1. PUBLIC HEALTH STATEMENT 

This public health statement tells you about 1,4-dioxane and the effects of exposure to it. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the 

nation. These sites are then placed on the National Priorities List (NPL) and are targeted for long-term 

federal clean-up activities.  1,4-Dioxane has been found in at least 31 of the 1,689 current or former NPL 

sites. Although the total number of NPL sites evaluated for this substance is not known, the possibility 

exists that the number of sites at which 1,4-dioxane is found may increase in the future as more sites are 

evaluated. This information is important because these sites may be sources of exposure and exposure to 

this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  Such a release does not always lead to exposure.  You 

can be exposed to a substance only when you come in contact with it.  You may be exposed by breathing, 

eating, or drinking the substance, or by skin contact. 

If you are exposed to 1,4-dioxane, many factors will determine whether you will be harmed.  These 

factors include the dose (how much), the duration (how long), and how you come in contact with it.  You 

must also consider any other chemicals you are exposed to and your age, sex, diet, family traits, lifestyle, 

and state of health. 

What is 1,4-dioxane? 

Clear liquid with
faint odor  

1,4-Dioxane is a clear liquid with a faint pleasant odor and mixes easily with 
water. 

Used as a solvent 
and laboratory 
reagent  

It is used as a solvent in the manufacture of other chemicals and as a 
laboratory reagent.   

Found as a 
contaminant 

1,4-Dioxane is a trace contaminant of some chemicals used in cosmetics, 
detergents, and shampoos. 

Manufacturers now reduce 1,4-dioxane from these chemicals to low levels 
before these chemicals are made into products used in the home. 
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For more information on the physical and chemical properties of 1,4-dioxane, and its production, 

disposal, and use, see Chapters 4 and 5. 

What happens to 1,4-dioxane when it enters the environment?   

Found in air and 1,4-Dioxane can be released into the air, water, and soil at places where it is 
produced or used as a solvent.   

In soil, 1,4-dioxane does not stick to soil particles, so it can move from soil 
into groundwater. 

water  

Compounds in the air can rapidly breakdown 1,4-dioxane into different 
compounds. 

1,4-Dioxane is stable in water and does not break down.   

Breakdown  

For more information on 1,4-dioxane in the environment, see Chapter 6. 

How might I be exposed to 1,4-dioxane?  

Air You can be exposed to 1,4-dioxane by breathing contaminated air. 

Current levels of 1,4-dioxane in air are not known.  In the mid-1980s, levels 
of 1,4-dioxane were  

• 0.1–0.4 milligrams per cubic meter (mg/m3) in outdoor air  
• 4 mg/m3 for indoor air   

Water  You can be exposed to 1,4-dioxane in tap water. 

Current levels of 1,4-dioxane in water are not known.  In the 1970s, the level 
of 1,4-dioxane in drinking water was 1 microgram per liter of water (1 µg/L). 

Tap water can contain 1,4-dioxane, so you also can be exposed to 
1,4-dioxane during activities such as showering, bathing, and laundering.  
Exposure to 1,4-dioxane in tap water by breathing in during showering or 
other indoor activities can result in higher exposures to 1,4-dioxane than 
from drinking water.  

Consumer 
products 

Your skin may contact 1,4-dioxane when you use cosmetics, detergents, 
and shampoos containing 1,4-dioxane.   

During 1992–1997, the average concentration of 1,4-dioxane in some 
cosmetic products reportedly ranged from 14 to 79 mg/kg.  In a more recent 
survey reported by the Campaign for Safe Cosmetics, the levels of 
1,4-dioxane in cosmetic products were found to be lower than in the survey 
done by the FDA in the 1990s. 

For more information on human exposure to 1,4-dioxane, see Chapter 6.  
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How can 1,4-dioxane enter and leave my body?   

Rapidly enters 
your body 

When you breathe air containing 1,4-dioxane, almost all of it will rapidly 
enter your body through your lungs.  Almost all of the 1,4-dioxane in your 
drinking water will rapidly enter your body through the digestive tract. 

Smaller amounts of 1,4-dioxane can enter your body through the skin.   

Rapidly leaves 
your body 

Once in your body, 1,4-dioxane is broken down into other chemicals.  
These other chemicals rapidly leave your body in the urine.   

For more information on how 1,4-dioxane enters and leaves the body, see Chapter 3. 

How can 1,4-dioxane affect my health?   

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find ways 

for treating persons who have been harmed. 

The effects of 1,4-dioxane on human health depends on how much 1,4-dioxane you are exposed to and 

the length of exposure.  The limited environmental monitoring data available suggest that the levels of 

1,4-dioxane to which the general public might be exposed through contact or use of consumer products 

(including food), or that are normally found in environmental media, are generally significantly lower 

than those used in studies with experimental animals. 
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Short-term 
exposure effects 

Eye and nose irritation was reported by people exposed to low levels of 
1,4-dioxane for short periods of time.  Exposure to very high levels may 
cause severe kidney and liver effects and possibly death. 

Long-term
exposure effects 

Studies in animals have shown that breathing vapors of 1,4-dioxane, 
swallowing liquid 1,4-dioxane or contaminated drinking water, or having skin 
contact with liquid 1,4-dioxane affects mainly the liver and kidneys.   

May cause cancer Studies in workers did not indicate whether 1,4-dioxane causes cancer. 

Laboratory rats and mice that drank water containing 1,4-dioxane during 
most of their lives developed liver cancer; the rats also developed cancer 
inside the nose.  Scientists are debating the degree to which the findings in 
rats and mice apply to exposure situations commonly encountered by 
people.  

The International Agency for Research on Cancer (IARC) has determined 
that 1,4-dioxane is possibly carcinogenic to humans.  

The U.S. Department of Health and Human Services (HHS) considers 
1,4-dioxane as reasonably anticipated to be a human carcinogen.  

EPA has established that 1,4-dioxane is a probable human carcinogen.   

Further information on the health effects of 1,4-dioxane in humans and animals can be found in 

Chapters 2 and 3. 

How can 1,4-dioxane affect children?  

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age. 

No data describe the effects of exposure to 1,4-dioxane on children or Children are likely 
immature animals.  It is likely that children would show the same health to have similar 
effects as adults.  We do not know whether children differ from adults in 
their susceptibility to the effects of 1,4-dioxane. 

effects as adults 

We do not know whether 1,4-dioxane can harm an unborn child.   Birth defects 

***DRAFT FOR PUBLIC COMMENT*** 
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How can families reduce the risk of exposure to 1,4-dioxane?   
 

Limit children’s 
exposure to 
consumer 
products which 
may contain 
1,4-dioxane 

1,4-Dioxane may be a contaminant in cosmetics, detergents, and shampoos 
that contain the following ingredients (which may be listed on the product 
label):   
 

• PEG 
• polyethylene 
• polyethylene glycol 
• polyoxyethylene 
• -eth 
• -oxynol 

 
Many products on the market today contain 1,4-dioxane in very small 
amounts.  However, some cosmetics, detergents, and shampoos may 
contain 1,4-dioxane at levels higher than recommended by the FDA for 
other products.  Families wishing to avoid cosmetics containing the 
ingredients listed above may do so by reviewing the ingredient statement 
that is required to appear on the outer container label of cosmetics offered 
for retail sale.  Also, families may look for cautionary statements on the 
labels of foaming detergent bath products with directions for safe use, the 
need to keep out of the reach of children, or the need for adult supervision. 

Limit exposure to 
contaminated 
drinking water  

Families that drink water that could be contaminated with 1,4-dioxane can 
reduce the risk for exposure to 1,4-dioxane by drinking uncontaminated 
bottled water. 

 

Is there a medical test to determine whether I have been exposed to 1,4-dioxane?  
 

Can be measured 
in blood and urine 
 

1,4-Dioxane and its breakdown products (metabolites) can be measured in 
blood and urine.   
 
The detection of 1,4-dioxane or these metabolites cannot be used to predict 
the kind of health effects that might develop from that exposure.   
 
The tests need to be conducted within days after exposure because 
1,4-dioxane and its metabolites leave the body fairly rapidly.   

 

For more information on the different substances formed by 1,4-dioxane breakdown and on tests to detect 

these substances in the body, see Chapters 3 and 7. 

 

What recommendations has the federal government made to protect human 
health? 
 

The federal government develops regulations and recommendations to protect public health.  Regulations 

can be enforced by law.  The EPA, the Occupational Safety and Health Administration (OSHA), and the 

Food and Drug Administration (FDA) are some federal agencies that develop regulations for toxic 

substances.  Recommendations provide valuable guidelines to protect public health, but cannot be 
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enforced by law.  The Agency for Toxic Substances and Disease Registry (ATSDR) and the National 

Institute for Occupational Safety and Health (NIOSH) are two federal organizations that develop 

recommendations for toxic substances. 

 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a toxic 

substance in air, water, soil, or food that do not exceed a critical value that is usually based on levels that 

affect animals; they are then adjusted to levels that will help protect humans.  Sometimes these not-to-

exceed levels differ among federal organizations because they used different exposure times (an 8-hour 

workday or a 24-hour day), different animal studies, or other factors. 

 

Recommendations and regulations are also updated periodically as more information becomes available.  

For the most current information, check with the federal agency or organization that provides it.   

 

Some regulations and recommendations for 1,4-dioxane include the following: 

 

Levels in drinking 
water set by EPA 

The EPA has determined that exposure to 1,4-dioxane in drinking water at 
concentrations of 4 mg/L for one day or 0.4 mg/L for 10 days is not 
expected to cause any adverse effects in a child. 
 

Levels in 
workplace air set 
by OSHA 

OSHA set a legal limit of 100 ppm 1,4-dioxane in air averaged over an 
8-hour work day.   
 

Levels set by NAS The National Academy of Sciences (NAS) established a specification of 
10 ppm for 1,4-dioxane in the ingredient polysorbate, a food additive.   
 

Levels set by FDA FDA considered 10 ppm to be an acceptable limit for 1,4-dioxane during its 
consideration of a spermicide, N-9, in a contraceptive sponge product.   
 
FDA also set a limit on 1,4-dioxane at 10 ppm in approving glycerides and 
polyglycerides for use as excipients in products such as dietary 
supplements. 
 
FDA keeps a record of raw materials and products contaminated with 
1,4-dioxane.   

 

For more information on regulations and advisories, see Chapter 8. 
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Where can I get more information? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These clinics 

specialize in recognizing, evaluating, and treating illnesses that result from exposure to hazardous 

substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You may 

request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information and  

technical assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at cdcinfo@cdc.gov, or by 

writing to: 

Agency for Toxic Substances and Disease Registry

Division of Toxicology and Environmental Medicine 


  1600 Clifton Road NE 

  Mailstop F-32 

  Atlanta, GA 30333 

  Fax: 1-770-488-4178 


Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 

5285 Port Royal Road 


  Springfield, VA 22161 

  Phone: 1-800-553-6847 or 1-703-605-6000 

  Web site: http://www.ntis.gov/ 
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This Statement was prepared to give you information about 2-hexanone and
to emphasize the human health effects that may result from exposure to it.
The Environmental Protection Agency (EPA) has identified 1,177 sites on its
National Priorities List (NPL). 2-Hexanone has been found in at least 15 of
these sites. However, we do not know how many of the 1,177 NPL sites have been
evaluated for 2-hexanone. As EPA evaluates more sites, the number of sites at
which 2-hexanone is found may change. This information is important for you to
know because 2-hexanone may cause harmful health effects and because these
sites are potential or actual sources of human exposure to 2-hexanone.

When a chemical is released from a large area, such as an industrial
plant, or from a  container, such as a drum or bottle, it enters the
environment as a chemical emission. This emission, which is also called a
release, does not always lead to exposure. You can be exposed to a chemical
only when you come into contact with the chemical. You may be exposed to it in
the environment by breathing, eating, or drinking substances containing the
chemical or from skin contact with it.

If you are exposed to a hazardous chemical such as 2-hexanone, several
factors will determine whether harmful health effects will occur and what the
type and severity of those health effects will be. These factors include the
dose (how much), the duration (how long), the route or pathway by which you
are exposed (breathing, eating, drinking, or skin contact), the other
chemicals to which you are exposed, and your individual characteristics such
as age, sex, nutritional status, family traits, life style, and state of
health.

1.1 WHAT IS 2-HEXANONE?

2-Hexanone, also known as methyl n-butyl ketone or MBK, is a clear,
colorless liquid with a somewhat sharp odor. The liquid form can easily
evaporate into the air as a vapor. It is a waste product of wood pulping, coal
gasification, and oil shale operations. 2-Hexanone was formerly used in paint
and paint thinner and in various chemical substances. However, since it
was found to have harmful health effects, it is no longer made in the United
States, and its uses have been restricted. There are no known major natural
sources of 2-hexanone in the environment. When 2-hexanone is released to
rivers or lakes, it dissolves very easily, and it may evaporate into the air
in a few days. We do not know if 2-hexanone binds to soil. When 2-hexanone  is
released to the water, air, or soil, it is probably broken down into smaller
products, possibly within a few days.

More information on the physical and chemical properties, uses, and
releases of 2-hexanone and how it behaves in the environment can be found in
Chapters 3, 4, and 5.
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1.2 HOW MIGHT I BE EXPOSED TO 2-HEXANONE?

You can be exposed to 2-hexanone if you live near an industry or
hazardous waste site that releases the liquid into wastewater or the gas form
into the surrounding air. These industries include coal gasification plants,
oil shale operations, and wood pulping mills. We have no information on
background levels of 2-hexanone in the environment.

2-Hexanone has been found as a natural substance in foods such as cheese,
nectarines, nuts, bread, and chicken muscle. We do not know the levels of 2-
hexanone in these foods. 2-Hexanone has been found in milk and cream at levels
up to 0.018 ppm (0.018 parts of 2-hexanone in one million parts of liquid).
These levels are far below the levels that have caused harmful effects in
animals. It has also been found in drinking water and soil near hazardous
waste sites. Exposures at these sites may take place if you drink the
contaminated water or bathe in it, if you get contaminated soil on your skin,
or if you breathe the contaminated air.

More information on how you might be exposed to 2-hexanone is given in
Chapter 5.

1.3 HOW CAN 2-HEXANONE ENTER AND LEAVE MY BODY?

2-Hexanone can enter your body when you breathe its vapors, eat food or
drink water that contains it, or when you come in contact with it through your
skin. When 2-hexanone is breathed in, about 75% of it is taken up and remains
in the body unchanged or as a breakdown product for an unknown length of time.
If it enters the body by mouth, about 65% of the chemical leaves the body
slowly (in about a week), either unchanged or as breakdown products, in the
breath and urine. The rest may either stay in the body or may leave the body
slowly through the breath or urine. One of the breakdown products, called 2,5-
hexanedione, may be responsible for the harmful effects on the nervous system
(see Section 1.4). When 2-hexanone gets in through the skin, some leaves the
body through the lungs and urine within a few hours. We have no information on
how much stays in the body or for how long. If you live or work near a
hazardous waste site, you may be exposed to 2-hexanone in the air that you
breathe or in the water you drink or bathe in, if it contains small amounts of
this chemical.

More information on how 2-hexanone enters and leaves the body is given in
Chapter 2.

1.4 HOW CAN 2-HEXANONE AFFECT MY HEALTH?

The most important health concern for humans from exposure to 2-hexanone
is its harmful effects on the nervous system. These effects were seen in
workers who were exposed to 2-hexanone for almost a year. The major effects
were weakness, numbness, and tingling in the skin of the hands and feet.
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Similar effects were seen in animals that ate or breathed high levels of 2-
hexanone; these effects included weakness, clumsiness, and paralysis.

We do not know whether 2-hexanone can cause cancer or birth defects. In
one study, when pregnant rats were exposed to 2-hexanone in the air, fewer
offspring lived after birth, and those that did survive had low birth weights.

Many of the studies in which the health effects of 2-hexanone in humans
or animals were reported did not use pure 2-hexanone. Therefore, we do not
know whether the results were caused by 2-hexanone itself or by the other
chemicals in the mixture.

More information on health effects of 2-hexanone can be found in
Chapter 2.

1.5 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO 2-HEXANONE?

Tests can be used to find out whether you have recently been exposed to
2-hexanone. The tests measure levels of 2-hexanone or its breakdown products
in blood or urine. These tests require special equipment and are done in a
special laboratory, so they are usually not available in a doctor's office.
However, these tests cannot be used to predict whether harmful effects will
occur.

More information on how 2-hexanone can be measured in exposed humans is
given in Chapters 2 and 6.

1.6 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

The federal government has set certain regulations and guidelines to help
protect people from the possible health effects of 2-hexanone in the
workplace. The Occupational Safety and Health Administration (OSHA) has set a
limit of 5 ppm (5 parts of 2-hexanone in 1 million parts of air) as an average
exposure level to this chemical over a 40-hour work week. The American
Conference of Governmental Industrial Hygienists (ACGIH) has made the same
recommendation. The National Institute for Occupational Safety and Health
(NIOSH) recommends an even lower limit, 1 ppm, as an average exposure during a
10-hour period.

More information on governmental regulations regarding 2-hexanone can be
found in Chapter 7.
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1.7 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns not covered here, please
contact your state health or environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This agency can also provide you with information on the location of the
nearest occupational and environmental health clinic. Such clinics specialize
in recognizing, evaluating, and treating illnesses that result from exposure
to hazardous substances.
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1 ALUMINUM 

1.  PUBLIC HEALTH STATEMENT 

This public health statement tells you about aluminum and the effects of exposure to it. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the nation. 

These sites are then placed on the National Priorities List (NPL) and are targeted for long-term federal 

clean-up activities.  Aluminum (in some form, e.g., in compounds with other elements such as oxygen, 

sulfur, or phosphorus) has been found at elevated levels in at least 596 of the 1,699 current or former NPL 

sites.  Although the total number of NPL sites evaluated for this substance is not known, the possibility 

exists that the number of sites at which aluminum is found may increase in the future as more sites are 

evaluated. This information is important because these sites may be sources of exposure and exposure to 

this substance at high levels may be harmful. 

When a substance is released either from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  Such a release does not always lead to exposure.  You 

can be exposed to a substance only when you come in contact with it.  You may be exposed by breathing, 

eating, or drinking the substance, or by skin contact. However, it should be noted that aluminum is a very 

abundant and widely distributed element and will be found in most rocks, soils, waters, air, and foods. 

You will always have some exposure to low levels of aluminum from eating food, drinking water, and 

breathing air. 

If you are exposed to aluminum, many factors will determine whether you will be harmed.  These factors 

include the dose (how much), the duration (how long), and how you come in contact with it.  You must 

also consider any other chemicals you are exposed to and your age, sex, diet, family traits, lifestyle, and 

state of health. 
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1.1  WHAT IS ALUMINUM? 

Description Aluminum is the most abundant metal in the earth's crust and it is widely 
distributed. 

Aluminum is a very reactive element and is never found as the free metal in 
nature.  It is found combined with other elements, most commonly with 
oxygen, silicon, and fluorine.  These chemical compounds are commonly 
found in soil, minerals (e.g., sapphires, rubies, turquoise), rocks (especially 
igneous rocks), and clays. 

Aluminum as the metal is obtained from aluminum-containing minerals, 
primarily bauxite. 

Aluminum metal is light in weight and silvery-white in appearance. 

Uses 
• Aluminum 

metal 

• Aluminum 
compounds 

• Consumer 
products 

Aluminum is used to make beverage cans, pots and pans, airplanes, siding 
and roofing, and foil. 

Powdered aluminum metal is often used in explosives and fireworks. 

Aluminum compounds are used in many diverse and important industrial 
applications such as alums (aluminum sulfate) in water-treatment and 
alumina in abrasives and furnace linings. 

Aluminum is found in consumer products including: 
• antacids 
• astringents 
• buffered aspirin 
• food additives 
• antiperspirants 
• cosmetics 

For more information on the physical and chemical properties of aluminum and its production, disposal, 

and use, see Chapters 4 and 5. 
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1.2  WHAT HAPPENS TO ALUMINUM WHEN IT ENTERS THE ENVIRONMENT? 

Sources Aluminum occurs naturally in soil, water, and air. 

High levels in the environment can be caused by the mining and processing 
of aluminum ores or the production of aluminum metal, alloys, and 
compounds. 

Small amounts of aluminum are released into the environment from coal-fired 
power plants and incinerators. 

Break down 

• Air 

• Water and 
soil 

Aluminum cannot be destroyed in the environment.  It can only change its 
form or become attached or separated from particles. 

Aluminum particles in air settle to the ground or are washed out of the air by 
rain. However, very small aluminum particles can stay in the air for many 
days. 

Most aluminum-containing compounds do not dissolve to a large extent in 
water unless the water is acidic or very alkaline. 

For more information on aluminum in the environment, see Chapter 6. 

1.3  HOW MIGHT I BE EXPOSED TO ALUMINUM? 

Food—primary Unprocessed foods like fresh fruits, vegetables, and meat contain very little 
source of aluminum. 
exposure 

Aluminum compounds may be added during processing of foods, such as: 
• flour 
• baking powder 
• coloring agents 
• anticaking agents 

An average adult in the United States eats about 7–9 mg of aluminum per 
day in their food. 

Air Most people take in very little aluminum from breathing. Levels of aluminum 
in the air generally range from 0.005 to 0.18 micrograms per cubic meter 
(μg/m3), depending on location, weather conditions, and type and level of 
industrial activity in the area.  Most of the aluminum in the air is in the form of 
small suspended particles of soil (dust). 

Aluminum levels in urban and industrial areas may be higher and can range 
from 0.4 to 8.0 μg/m3 . 
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Water and soil The concentration of aluminum in natural waters (e.g., ponds, lakes, 
streams) is generally below 0.1 milligrams per liter (mg/L). 

People generally consume little aluminum from drinking water. Water is 
sometimes treated with aluminum salts while it is processed to become 
drinking water.  But even then, aluminum levels generally do not exceed 
0.1 mg/L.  Several cities have reported concentrations as high as 0.4– 
1 mg/L of aluminum in their drinking water. 

Consumer People are exposed to aluminum in some cosmetics, antiperspirants, and 
Products pharmaceuticals such as antacids and buffered aspirin. 

• Antacids have 300–600 mg aluminum hydroxide (approximately 104– 
208 mg of aluminum) per tablet, capsule, or 5 milliliter (mL) liquid dose. 
Little of this form of aluminum is taken up into the bloodstream. 
• Buffered aspirin may contain 10–20 mg of aluminum per tablet 
• Vaccines may contain small amounts of aluminum compounds, no 
greater than 0.85 mg/dose. 

For more information on how you might be exposed to aluminum, see Chapter 6. 

1.4  HOW CAN ALUMINUM ENTER AND LEAVE MY BODY? 

Enter your body 
• Inhalation 

• Ingestion 

• Dermal 
contact 

A small amount of the aluminum you breathe will enter your body through 
your lungs. 

A very small amount of the aluminum in food or water will enter your body 
through the digestive tract.  An extremely small amount of the aluminum 
found in antacids will be absorbed. 

A very small amount may enter through your skin when you come into 
contact with aluminum. 

Leave your body Most aluminum in food, water, and medicines leaves your body quickly in 
the feces. Much of the small amount of aluminum that does enter the 
bloodstream will quickly leave your body in the urine. 

For more information on how aluminum enters and leaves the body, see Chapter 3. 
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1.5  HOW CAN ALUMINUM AFFECT MY HEALTH? 

This section looks at studies concerning potential health effects in animal and human studies. 

Workers Workers who breathe large amounts of aluminum dusts can have lung 
• Inhalation problems, such as coughing or changes that show up in chest X-rays.  The 

use of breathing masks and controls on the levels of dust in factories have 
largely eliminated this problem. 

Some workers who breathe aluminum-containing dusts or aluminum fumes 
have decreased performance in some tests that measure functions of the 
nervous system. 

Humans Oral exposure to aluminum is usually not harmful.  Some studies show that 
• Oral people exposed to high levels of aluminum may develop Alzheimer’s 

disease, but other studies have not found this to be true. We do not know 
for certain that aluminum causes Alzheimer’s disease. 

Some people who have kidney disease store a lot of aluminum in their 
bodies.  The kidney disease causes less aluminum to be removed from the 
body in the urine.  Sometimes, these people developed bone or brain 
diseases that doctors think were caused by the excess aluminum. 

Although aluminum-containing over the counter oral products are 
considered safe in healthy individuals at recommended doses, some 
adverse effects have been observed following long-term use in some 
individuals. 

Laboratory 
animals 

• Inhalation 

• Oral 

Lung effects have been observed in animals exposed to aluminum dust. 
Scientists do not know if these effects are dur to the aluminum or to the 
animals breathing in a lot of dust. 

Studies in animals show that the nervous system is a sensitive target of 
aluminum toxicity.  Obvious signs of damage were not seen in animals after 
high oral doses of aluminum.  However, the animals did not perform as well 
in tests that measured the strength of their grip or how much they moved 
around. 

Further information on the health effects of aluminum in humans and animals can be found in 

Chapters 2 and 3. 
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1.  PUBLIC HEALTH STATEMENT 

1.6  HOW CAN ALUMINUM AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age. 

Effects in children Brain and bone disease caused by high levels of aluminum in the body have 
been seen in children with kidney disease.  Bone disease has also been 
seen in children taking some medicines containing aluminum.  In these 
children, the bone damage is caused by aluminum in the stomach 
preventing the absorption of phosphate, a chemical compound required for 
healthy bones. 

Aluminum is found in breast milk, but only a small amount of this aluminum 
will enter the infant’s body through breastfeeding.  Typical aluminum 
concentrations in human breast milk range from 0.0092 to 0.049 mg/L. 
Aluminum is also found in soy-based infant formula (0.46–0.93 mg/L) and 
milk-based infant formula (0.058–0.15 mg/L). 

Birth defects We do not know if aluminum will cause birth defects in people.  Birth defects 
have not been seen in animals. 

Very young animals appeared weaker and less active in their cages and 
some movements appeared less coordinated when their mothers were 
exposed to large amounts of aluminum during pregnancy and while nursing. 
In addition, aluminum also affected the animal’s memory.  These effects are 
similar to those that have been seen in adults. 

It does not appear that children are more sensitive than adult animals. 

1.7  HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO ALUMINUM?
 

Food You cannot avoid exposure to aluminum because it is so common and 
widespread in the environment. 

Exposure to the levels of aluminum that are naturally present in food and 
water and the forms of aluminum that are present in dirt and aluminum pots 
and pans are not considered to be harmful. 

Eating large amounts of processed food containing aluminum additives or 
frequently cooking acidic foods in aluminum pots may expose a person to 
higher levels of aluminum than a person who generally consumes 
unprocessed foods and uses pots made of other materials (e.g., stainless 
steel or glass).  However, aluminum levels found in processed foods and 
foods cooked in aluminum pots are generally considered to be safe. 
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Consumer 
products 

Limiting your intake of large quantities of aluminum-containing antacids and 
buffered aspirin and using these medications only as directed is the best 
way to limit exposure to aluminum from these sources. 

As a precaution, such products should have child-proof caps or should be 
kept out of reach of children so that children will not accidentally injest them. 

1.8  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO 
ALUMINUM? 

Detecting 
exposure 

All people have small amounts of aluminum in their bodies. It can be 
measured in the blood, bones, feces, or urine. 

Measuring 
exposure 

Urine and blood aluminum measurements can tell you whether you have 
been exposed to larger-than-normal amounts of aluminum, especially for 
recent amounts. 

Measuring bone aluminum can also indicate exposure to high levels of 
aluminum, but this requires a bone biopsy. 

Information about tests for detecting aluminum in the body is given in Chapters 3 and 7. 

1.9  	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  Regulations 

can be enforced by law.  The EPA, the Occupational Safety and Health Administration (OSHA), and the 

Food and Drug Administration (FDA) are some federal agencies that develop regulations for toxic 

substances.  Recommendations provide valuable guidelines to protect public health, but cannot be 

enforced by law.  The Agency for Toxic Substances and Disease Registry (ATSDR) and the National 

Institute for Occupational Safety and Health (NIOSH) are two federal organizations that develop 

recommendations for toxic substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a toxic 

substance in air, water, soil, or food that do not exceed a critical value that is usually based on levels that 

affect animals; they are then adjusted to levels that will help protect humans.  Sometimes these not-to

exceed levels differ among federal organizations because they used different exposure times (an 8-hour 

workday or a 24-hour day), different animal studies, or other factors. 
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Recommendations and regulations are also updated periodically as more information becomes available.  

For the most current information, check with the federal agency or organization that provides it.  Some 

regulations and recommendations for aluminum include the following: 

Drinking water The EPA has recommended a Secondary Maximum Contaminant Level 
(SMCL) of 0.05–0.2 mg/L for aluminum in drinking water.  The SMCL is not 
based on levels that will affect humans or animals.  It is based on taste, 
smell, or color. 

Consumer 
products 

The FDA has determined that aluminum used as food additives and 
medicinals such as antacids are generally safe. 

FDA set a limit for bottled water of 0.2 mg/L. 

Workplace air OSHA set a legal limit of 15 mg/m3 (total dust) and 5 mg/m3 (respirable 
fraction) aluminum in dusts averaged over an 8-hour work day. 

For more information on regulations and advisories, see Chapter 8. 

1.10  WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics. These clinics 

specialize in recognizing, evaluating, and treating illnesses that result from exposure to hazardous 

substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You may 

request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information and technical 

assistance number at 1-800-CDC-INFO (1-800-232-4636), by e-mail at cdcinfo@cdc.gov, or by writing 

to: 

Agency for Toxic Substances and Disease Registry
 
Division of Toxicology and Environmental Medicine
 
1600 Clifton Road NE
 
Mailstop F-32
 
Atlanta, GA 30333
 
Fax: 1-770-488-4178
 

mailto:cdcinfo@cdc.gov
http:www.atsdr.cdc.gov
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Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 1-800-553-6847 or 1-703-605-6000 
Web site: http://www.ntis.gov/ 

http:http://www.ntis.gov
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1. PUBLIC HEALTH STATEMENT

This Statement was prepared to give you information about antimony and
to emphasize the human health effects that may result from exposure to it. The
Environmental Protection Agency (EPA) has identified 1,177 sites on its
National Priorities List (NPL). Antimony and its compounds have been found at
52 of these sites. However, we do not know how many of the 1,177 NPL sites
have been evaluated for antimony. As EPA evaluates more sites, the number of
sites at which antimony and its compounds are found may change. The
information is important for you because antimony may cause harmful health
effects and because these sites are potential or actual sources of human
exposure to antimony.

When a chemical is released from a large area, such as an industrial
plant, or from a container, such as a drum or bottle, it enters the
environment as a chemical emission. This emission, which is also called a
release, does not always lead to exposure. You can be exposed to a chemical
only when you come into contact with the chemical. You may be exposed to it in
the environment by breathing, eating, or drinking substances containing the
chemical or from skin contact with it.

If you are exposed to a hazardous substance such as antimony, several
factors will determine whether harmful health effects will occur and what the
type and severity of those health effects will be. These factors include the
dose (how much), the duration (how long), the route or pathway by which you
are exposed (breathing, eating, drinking, or skin contact), the other
chemicals to which you are exposed, and your individual characteristics such
as age, sex, nutritional status, family traits, life style, and state of
health.

1.1   WHAT IS ANTIMONY?

Antimony is a silvery white metal of medium hardness that breaks easily.
Small amounts of antimony are found in the earth's crust. Antimony ores are
mined and then either changed into antimony metal or combined with oxygen to
form antimony oxide.

Antimony oxide is a white powder that does not evaporate. Only a small
amount of it will dissolve in water. Most antimony oxide produced is added to
textiles and plastics to prevent their catching on fire.

Antimony metal is too easily broken to be used much by itself. To make
it stronger, a little antimony is usually mixed with other metals such as lead
and zinc to form mixtures of metals called alloys. These alloys are used in
lead storage batteries, solder, sheet and pipe metal, bearings, castings, type
metal, ammunition, and pewter.

Antimony enters the environment during the mining and processing of its
ores and in the production of antimony metal, alloys, antimony oxide, and
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combinations of antimony with other substances. Little or no antimony is mined
in the United States, Antimony ore and impure metals are brought into this
country from other countries for processing. Small amounts of antimony are
also released into the environment by incinerators and coal-burning power
plants. The antimony that comes out of the smoke stacks of these plants is
attached to very small particles that settle to the ground or are washed out
of the air by rain. It usually takes many days for antimony to be removed from
the air. Antimony attached to very small particles may stay in the air for
more than a month. Antimony cannot be destroyed in the environment. It can
only change its form or become attached to or separated from particles. Most
antimony will end up in the soil or sediment, where it attaches strongly to
particles that contain iron, manganese, or aluminum. For more information, see
Chapters 3, 4, and 5.

1.2   HOW HIGHT I BE EXPOSED TO ANTIMONY?

Antimony is found at very low levels in the environment, so low that we
often cannot measure it. You may be exposed to antimony by breathing air,
drinking water, and eating foods that contain it. You also may be exposed by
skin contact with soil, water, and other substances that contain antimony. The
analytical methods used by scientists testing for the presence of antimony in
the environment do not determine the specific form of antimony present.
Therefore, we do not always know what form of antimony persons may be exposed
to. Similarly, we do not know what forms of antimony are found in hazardous
waste sites. Much of the antimony found in sediment, soil, and rock is so
strongly attached to dust and dirt or buried in minerals that it cannot easily
affect your health. Some antimony in the environment is less tightly attached
to particles and may be taken up by plants and animals.

The concentration of antimony in air ranges from a very small part of a
nanogram (1 nanogram equals a billionth of a gram) in a cubic meter (m

3
) of

air (ng/m
3
) to about 170 ng/m

3
. However, near companies that change antimony

ores into metal or make antimony oxide, concentrations may be more than 1,000
ng/m

3
. You may breathe high levels of antimony in dust if you live or work

near antimony mines or processing companies.

The concentration of antimony that is dissolved in rivers and lakes is
very low, usually less than 5 parts of antimony in 1 billion parts of water
(ppb) . We cannot measure such small amounts without special equipment.
Antimony does not appear to accumulate in fish and other aquatic animals. The
concentration of antimony dissolved in one polluted river where wastes from
antimony mining and processing had been dumped was as high as 8 ppb. Most of
the antimony in the river, however, was not dissolved, but was attached to
particles of dirt. Although antimony is used in solder for water pipes, it
does not seem to get into the drinking water.

Soil usually contains very low concentrations of antimony, less than 1
part of antimony in a million parts of soil (ppm). However, concentrations
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close to 9 ppm have been found. The highest soil concentrations found at
hazardous waste sites on the NPL and at antimony-processing sites range from
109 to 2,550 ppm. High concentrations of antimony may be found in soil because
dust sent out during processing settles out from the air. Also, waste from
antimony-processing and other antimony-using industries is usually dumped onto
the soil. We do not know the form of antimony at these sites. However, we know
that much of the antimony in antimony-processing wastes is strongly attached
to soil. You may be exposed to this antimony by skin contact. Children may
also be exposed to this antimony by eating the dirt.

Food usually contains small amounts of antimony. You eat and drink
about 5 micrograms (5 millionths of a gram) of antimony every day. The
average concentration of antimony in meats, vegetables, and seafood is
0.2-1.1 ppb. The antimony oxide that is added to many materials for fire
protection is very tightly attached to these materials and does not expose
people to antimony.

You may also be exposed to antimony in the workplace. If you work in
industries that process antimony ore and metal or make chemicals that contain
antimony, such as antimony oxide, you may be exposed to antimony by breathing
dust or by skin contact.

For more information on how you may be exposed to antimony, see
Chapter 5.

1.3   HOW CAN ANTIMONY ENTER AND LEAVE MY BODY?

Antimony can enter your body when you drink water or eat food, soil, or
other substances that contain antimony. Antimony can also enter your body if
you breathe air or dust containing antimony. We do not know if antimony can
enter your body when it is placed on your skin.

A small amount of the antimony you eat or drink enters the blood after a
few hours. The amount and the form of antimony in the food or water will
affect how much antimony enters your blood. After you eat or drink very large
doses of antimony, you may vomit. This will prevent most of the antimony from
entering through the stomach and intestines into your blood. Antimony in your
lungs will enter your blood after several days or weeks. The amount of
antimony that will enter your blood from your lungs is not known.

After antimony enters your blood, it goes to many parts of your body.
Most of the antimony goes to the liver, lungs, intestines, and spleen.
Antimony will leave your body in feces and urine over several weeks. Further
information on how antimony enters and leaves your body is presented in
Chapter 2.
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1.4   HOW CAN ANTIMONY AFFECT MY HEALTH?

Exposure to 9 milligrams per cubic meter of air (mg/m3) of antimony for
a long time can irritate your eyes, skin, and lungs. Breathing 2 mg/m

3
 of

antimony for a long time can cause problems with the lungs (pneumoconiosis)
heart problems (altered electrocardiograms), stomach pain, diarrhea, vomiting
and stomach ulcers. People who drank over 19 ppm of antimony once, vomited. We
do not know what other health effects would occur to people who swallow
antimony. We do not know if antimony can cause cancer or birth defects, or
affect reproduction in humans. Antimony can have beneficial effects when used
for medical reasons, It has been used as a medicine to treat people infected
with parasites. Persons who have had too much of this medicine or are
sensitive to it when it was injected into their blood or muscle have
experienced adverse health effects. These health effects include diarrhea,
joint and/or muscle pain, vomiting, problems with the blood (anemia) and heart
problems (altered electrocardiograms).

Rats and guinea pigs that breathed very high levels of antimony for a
short time died. Rats breathing high levels of antimony for several days had
lung, heart, liver, and kidney damage. Breathing very low levels of antimony
for a long time has resulted in eye irritation, hair loss, and lung damage in
rats. Dogs and rats that breathed low levels of antimony for a long period had
heart problems (changes in EKGs). Problems with fertility have been observed
in rats that breathed very high levels of antimony for a couple of months.
Lung cancer has been observed in some studies of rats breathing high
concentrations of antimony. Antimony has not been classified for cancer
effects by the Department of Health and Human Services, the International
Agency for Research on Cancer or the Environmental Protection Agency.

Dogs that drank very high levels of antimony for several weeks lost
weight and had diarrhea. Rats that drank very low levels of antimony for most
of their lives died sooner than rats not drinking antimony. Rats eating high
levels of antimony for a long time had liver damage and fewer red blood cells.

Rabbits that had very small amounts of antimony placed on their skin for
less than 1 day had skin irritation. Small amounts of antimony placed in
rabbit eyes resulted in eye irritation. Large amounts of antimony placed on
rabbit's skin resulted in death.

More information on how antimony can affect your health is presented in
Chapter 2.

1.5 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED
TO ANTIMONY?

There are reliable and accurate ways of measuring antimony levels in the
body. Antimony can be measured in the urine, feces, and blood for several days
after exposure. High levels of antimony in these fluids will show that
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you have been exposed to high levels of antimony. However, these measurements
can not tell you how much antimony you have been exposed to or whether you
will experience any health effects. For more information, see Chapters 2 and
6.

1.6 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

EPA has set a limit of 145 ppb in lakes and streams to protect human
health from the harmful effects of antimony taken in through water and
contaminated fish and shellfish. EPA has also set limits on the amount of
antimony that industry can release.

The Occupational Safety and Health Administration (OSHA) has set a limit
of 0.5 mg/m

3
 of antimony in workroom air to protect workers during an 8-hour

work shift (40-hour workweek). The National Institute of Occupational Safety
and Health (NIOSH) also recommends that the concentration in workroom air be
limited to 0.5 mg/m

3
 for antimony, averaged over an 8-hour work shift. Further

information on regulations and guidelines pertaining to antimony is provided
in Chapter 7.

1.7   WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns not covered here, please
contact your state health or environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This agency can also provide you with information on the location of the
nearest occupational and environmental health clinic. Such clinics specialize
in recognizing, evaluating, and treating illnesses that result from exposure
to hazardous substances.





TOXICOLOGICAL PROFILE FOR 

ARSENIC 


 


 

 


 


U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Public Health Service 


Agency for Toxic Substances and Disease Registry


August 2007 



1 ARSENIC 

1. PUBLIC HEALTH STATEMENT 

This public health statement tells you about arsenic and the effects of exposure to it.   

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Arsenic has been found in at least 1,149 of the 

1,684 current or former NPL sites.  Although the total number of NPL sites evaluated for this 

substance is not known, the possibility exists that the number of sites at which arsenic is found 

may increase in the future as more sites are evaluated.  This information is important because 

these sites may be sources of exposure and exposure to this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment. Such a release does not always 

lead to exposure. You can be exposed to a substance only when you come in contact with it.  

You may be exposed by breathing, eating, or drinking the substance, or by skin contact. 

If you are exposed to arsenic, many factors will determine whether you will be harmed.  These 

factors include the dose (how much), the duration (how long), and how you come in contact with 

it. You must also consider any other chemicals you are exposed to and your age, sex, diet, 

family traits, lifestyle, and state of health. 

1.1 WHAT IS ARSENIC? 

Arsenic is a naturally occurring element that is widely distributed in the Earth’s crust.  Arsenic is 

classified chemically as a metalloid, having both properties of a metal and a nonmetal; however, 

it is frequently referred to as a metal.  Elemental arsenic (sometimes referred to as metallic 

arsenic) is a steel grey solid material.  However, arsenic is usually found in the environment 

combined with other elements such as oxygen, chlorine, and sulfur.  Arsenic combined with 
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these elements is called inorganic arsenic.  Arsenic combined with carbon and hydrogen is 

referred to as organic arsenic. 

Most inorganic and organic arsenic compounds are white or colorless powders that do not 

evaporate. They have no smell, and most have no special taste.  Thus, you usually cannot tell if 

arsenic is present in your food, water, or air. 

Inorganic arsenic occurs naturally in soil and in many kinds of rock, especially in minerals and 

ores that contain copper or lead.  When these ores are heated in smelters, most of the arsenic 

goes up the stack and enters the air as a fine dust.  Smelters may collect this dust and take out the 

arsenic as a compound called arsenic trioxide (As2O3). However, arsenic is no longer produced 

in the United States; all of the arsenic used in the United States is imported. 

Presently, about 90% of all arsenic produced is used as a preservative for wood to make it 

resistant to rotting and decay. The preservative is copper chromated arsenate (CCA) and the 

treated wood is referred to as “pressure-treated.”  In 2003, U.S. manufacturers of wood 

preservatives containing arsenic began a voluntary transition from CCA to other wood 

preservatives that do not contain arsenic in wood products for certain residential uses, such as 

play structures, picnic tables, decks, fencing, and boardwalks.  This phase out was completed on 

December 31, 2003; however, wood treated prior to this date could still be used and existing 

structures made with CCA-treated wood would not be affected.  CCA-treated wood products 

continue to be used in industrial applications.  It is not known whether, or to what extent, CCA-

treated wood products may contribute to exposure of people to arsenic. 

In the past, inorganic arsenic compounds were predominantly used as pesticides, primarily on 

cotton fields and in orchards. Inorganic arsenic compounds can no longer be used in agriculture.  

However, organic arsenic compounds, namely cacodylic acid, disodium methylarsenate 

(DSMA), and monosodium methylarsenate (MSMA), are still used as pesticides, principally on 

cotton. Some organic arsenic compounds are used as additives in animal feed.  Small quantities 

of elemental arsenic are added to other metals to form metal mixtures or alloys with improved 
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properties. The greatest use of arsenic in alloys is in lead-acid batteries for automobiles.  

Another important use of arsenic compounds is in semiconductors and light-emitting diodes.   

To learn more about the properties and uses of arsenic, see Chapters 4 and 5.  

1.2 WHAT HAPPENS TO ARSENIC WHEN IT ENTERS THE ENVIRONMENT? 

Arsenic occurs naturally in soil and minerals and it therefore may enter the air, water, and land 

from wind-blown dust and may get into water from runoff and leaching.  Volcanic eruptions are 

another source of arsenic. Arsenic is associated with ores containing metals, such as copper and 

lead. Arsenic may enter the environment during the mining and smelting of these ores.  Small 

amounts of arsenic also may be released into the atmosphere from coal-fired power plants and 

incinerators because coal and waste products often contain some arsenic.   

Arsenic cannot be destroyed in the environment.  It can only change its form, or become attached 

to or separated from particles.  It may change its form by reacting with oxygen or other 

molecules present in air, water, or soil, or by the action of bacteria that live in soil or sediment.  

Arsenic released from power plants and other combustion processes is usually attached to very 

small particles.  Arsenic contained in wind-borne soil is generally found in larger particles.  

These particles settle to the ground or are washed out of the air by rain.  Arsenic that is attached 

to very small particles may stay in the air for many days and travel long distances.  Many 

common arsenic compounds can dissolve in water.  Thus, arsenic can get into lakes, rivers, or 

underground water by dissolving in rain or snow or through the discharge of industrial wastes.  

Some of the arsenic will stick to particles in the water or sediment on the bottom of lakes or 

rivers, and some will be carried along by the water.  Ultimately, most arsenic ends up in the soil 

or sediment.  Although some fish and shellfish take in arsenic, which may build up in tissues, 

most of this arsenic is in an organic form called arsenobetaine (commonly called "fish arsenic") 

that is much less harmful. 

For more information on how arsenic behaves in the environment, see Chapter 6.  
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1.3 HOW MIGHT I BE EXPOSED TO ARSENIC? 

Since arsenic is found naturally in the environment, you will be exposed to some arsenic by 

eating food, drinking water, or breathing air. Children may also be exposed to arsenic by eating 

soil. Analytical methods used by scientists to determine the levels of arsenic in the environment 

generally do not determine the specific form of arsenic present.  Therefore, we do not always 

know the form of arsenic a person may be exposed to.  Similarly, we often do not know what 

forms of arsenic are present at hazardous waste sites.  Some forms of arsenic may be so tightly 

attached to particles or embedded in minerals that they are not taken up by plants and animals. 

The concentration of arsenic in soil varies widely, generally ranging from about 1 to 40 parts of 

arsenic to a million parts of soil (ppm) with an average level of 3–4 ppm. However, soils in the 

vicinity of arsenic-rich geological deposits, some mining and smelting sites, or agricultural areas 

where arsenic pesticides had been applied in the past may contain much higher levels of arsenic.  

The concentration of arsenic in natural surface and groundwater is generally about 1 part in a 

billion parts of water (1 ppb), but may exceed 1,000 ppb in contaminated areas or where arsenic 

levels in soil are high. Groundwater is far more likely to contain high levels of arsenic than 

surface water. Surveys of U.S. drinking water indicate that about 80% of water supplies have 

less than 2 ppb of arsenic, but 2% of supplies exceed 20 ppb of arsenic.  Levels of arsenic in food 

range from about 20 to 140 ppb.  However, levels of inorganic arsenic, the form of most concern, 

are far lower. Levels of arsenic in the air generally range from less than 1 to about 

2,000 nanograms (1 nanogram equals a billionth of a gram) of arsenic per cubic meter of air (less 

than 1–2,000 ng/m3), depending on location, weather conditions, and the level of industrial 

activity in the area.  However, urban areas generally have mean arsenic levels in air ranging from 

20 to 30 ng/m3. 

You normally take in small amounts of arsenic in the air you breathe, the water you drink, and 

the food you eat. Of these, food is usually the largest source of arsenic.  The predominant 

dietary source of arsenic is seafood, followed by rice/rice cereal, mushrooms, and poultry.  While 

seafood contains the greatest amounts of arsenic, for fish and shellfish, this is mostly in an 

organic form of arsenic called arsenobetaine that is much less harmful.  Some seaweeds may 
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contain arsenic in inorganic forms that may be more harmful.  Children are likely to eat small 

amounts of dust or soil each day, so this is another way they may be exposed to arsenic.  The 

total amount of arsenic you take in from these sources is generally about 50 micrograms 

(1 microgram equals one-millionth of a gram) each day.  The level of inorganic arsenic (the form 

of most concern) you take in from these sources is generally about 3.5 microgram/day.  Children 

may be exposed to small amounts of arsenic from hand-to-mouth activities from playing on play 

structures or decks constructed out of CCA-treated wood.  The potential exposure that children 

may receive from playing in play structures constructed from CCA-treated wood is generally 

smaller than that they would receive from food and water.  Hand washing can reduce the 

potential exposure of children to arsenic after playing on play structures constructed with CCA-

treated wood, since most of the arsenic on the children’s hands was removed with water.   

In addition to the normal levels of arsenic in air, water, soil, and food, you could be exposed to 

higher levels in several ways, such as the following: 

•	 Some areas of the United States contain unusually high natural levels of arsenic in rock, 
and this can lead to unusually high levels of arsenic in soil or water.  If you live in an area 
like this, you could take in elevated amounts of arsenic in drinking water.  Children may 
be taking in higher amounts of arsenic because of hand-to-mouth contact or eating soil in 
areas with higher than usual arsenic concentrations. 

•	 Some hazardous waste sites contain large quantities of arsenic.  If the material is not 
properly disposed of, it can get into surrounding water, air, or soil.  If you live near such a 
site, you could be exposed to elevated levels of arsenic from these media. 

•	 If you work in an occupation that involves arsenic production or use (for example, copper 
or lead smelting, wood treating, or pesticide application), you could be exposed to 
elevated levels of arsenic during your work. 

•	 If you saw or sand arsenic-treated wood, you could inhale some of the sawdust into your 
nose or throat. Similarly, if you burn arsenic-treated wood, you could inhale arsenic in 
the smoke. 

•	 If you live in a former agricultural area where arsenic was used on crops, the soil could 
contain high levels of arsenic. 
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•	 In the past, several kinds of products used in the home (rat poison, ant poison, weed 
killer, some types of medicines) had arsenic in them.  However, most of these uses of 
arsenic have ended, so you are not likely to be exposed from home products any longer. 

You can find more information on how you may be exposed to arsenic in Chapter 6. 

1.4 HOW CAN ARSENIC ENTER AND LEAVE MY BODY? 

If you swallow arsenic in water, soil, or food, most of the arsenic may quickly enter into your 

body. The amount that enters your body will depend on how much you swallow and the kind of 

arsenic that you swallow. This is the most likely way for you to be exposed near a waste site.  If 

you breathe air that contains arsenic dusts, many of the dust particles settle onto the lining of the 

lungs. Most of the arsenic in these particles is then taken up from the lungs into the body.  You 

might be exposed in this way near waste sites where arsenic-contaminated soils are allowed to 

blow into the air, or if you work with arsenic-containing soil or products.  If you get arsenic-

contaminated soil or water on your skin, only a small amount will go through your skin into your 

body, so this is usually not of concern. 

Both inorganic and organic forms leave your body in your urine.  Most of the inorganic arsenic 

will be gone within several days, although some will remain in your body for several months or 

even longer.  If you are exposed to organic arsenic, most of it will leave your body within several 

days. 

You can find more information on how arsenic enters and leaves your body in Chapter 3. 

1.5 HOW CAN ARSENIC AFFECT MY HEALTH? 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways for treating persons who have been harmed. 



7 ARSENIC 

1. PUBLIC HEALTH STATEMENT 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal care guidelines because 

laws today protect the welfare of research animals. 

Inorganic arsenic has been recognized as a human poison since ancient times, and large oral 

doses (above 60,000 ppb in water which is 10,000 times higher than 80% of U.S. drinking water 

arsenic levels) can result in death. If you swallow lower levels of inorganic arsenic (ranging 

from about 300 to 30,000 ppb in water; 100–10,000 times higher than most U.S. drinking water 

levels), you may experience irritation of your stomach and intestines, with symptoms such as 

stomachache, nausea, vomiting, and diarrhea.  Other effects you might experience from 

swallowing inorganic arsenic include decreased production of red and white blood cells, which 

may cause fatigue, abnormal heart rhythm, blood-vessel damage resulting in bruising, and 

impaired nerve function causing a "pins and needles" sensation in your hands and feet.  

Perhaps the single-most characteristic effect of long-term oral exposure to inorganic arsenic is a 

pattern of skin changes. These include patches of darkened skin and the appearance of small 

"corns" or "warts" on the palms, soles, and torso, and are often associated with changes in the 

blood vessels of the skin. Skin cancer may also develop.  Swallowing arsenic has also been 

reported to increase the risk of cancer in the liver, bladder, and lungs.  The Department of Health 

and Human Services (DHHS) has determined that inorganic arsenic is known to be a human 

carcinogen (a chemical that causes cancer).  The International Agency for Research on Cancer 

(IARC) has determined that inorganic arsenic is carcinogenic to humans.  EPA also has 

classified inorganic arsenic as a known human carcinogen. 

If you breathe high levels of inorganic arsenic, then you are likely to experience a sore throat and 

irritated lungs. You may also develop some of the skin effects mentioned above.  The exposure 

level that produces these effects is uncertain, but it is probably above 100 micrograms of arsenic 
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per cubic meter (μg/m3) for a brief exposure. Longer exposure at lower concentrations can lead 

to skin effects, and also to circulatory and peripheral nervous disorders.  There are some data 

suggesting that inhalation of inorganic arsenic may also interfere with normal fetal development, 

although this is not certain. An important concern is the ability of inhaled inorganic arsenic to 

increase the risk of lung cancer.  This has been seen mostly in workers exposed to arsenic at 

smelters, mines, and chemical factories, but also in residents living near smelters and arsenical 

chemical factories.  People who live near waste sites with arsenic may have an increased risk of 

lung cancer as well. 

If you have direct skin contact with high concentrations of inorganic arsenic compounds, your 

skin may become irritated, with some redness and swelling.  However, it does not appear that 

skin contact is likely to lead to any serious internal effects. 

Almost no information is available on the effects of organic arsenic compounds in humans.  

Studies in animals show that most simple organic arsenic compounds (such as methyl and 

dimethyl compounds) are less toxic than the inorganic forms.  In animals, ingestion of methyl 

compounds can result in diarrhea, and lifetime exposure can damage the kidneys.  Lifetime 

exposure to dimethyl compounds can damage the urinary bladder and the kidneys.   

You can find more information on the health effects of inorganic and organic arsenic in 

Chapters 2 and 3. 

1.6 HOW CAN ARSENIC AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

Children are exposed to arsenic in many of the same ways that adults are.  Since arsenic is found 

in the soil, water, food, and air, children may take in arsenic in the air they breathe, the water 

they drink, and the food they eat. Since children tend to eat or drink less of a variety of foods 

and beverages than do adults, ingestion of contaminated food or juice or infant formula made 
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with arsenic-contaminated water may represent a significant source of exposure.  In addition, 

since children often play in the soil and put their hands in their mouths and sometimes 

intentionally eat soil, ingestion of contaminated soil may be a more important source of arsenic 

exposure for children than for adults. In areas of the United States where natural levels of 

arsenic in the soil and water are high, or in areas in and around contaminated waste sites, 

exposure of children to arsenic through ingestion of soil and water may be significant.  In 

addition, contact with adults who are wearing clothes contaminated with arsenic (e.g., with dust 

from copper- or lead-smelting factories, from wood-treating or pesticide application, or from 

arsenic-treated wood) could be a source of exposure.  Because of the tendency of children to 

taste things that they find, accidental poisoning from ingestion of pesticides is also a possibility.  

Thus, although most of the exposure pathways for children are the same as those for adults, 

children may be at a higher risk of exposure because of normal hand-to-mouth activity. 

Children who are exposed to inorganic arsenic may have many of the same effects as adults, 

including irritation of the stomach and intestines, blood vessel damage, skin changes, and 

reduced nerve function. Thus, all health effects observed in adults are of potential concern in 

children. There is also some evidence that suggests that long-term exposure to inorganic arsenic 

in children may result in lower IQ scores.  We do not know if absorption of inorganic arsenic 

from the gut in children differs from adults.  There is some evidence that exposure to arsenic in 

early life (including gestation and early childhood) may increase mortality in young adults.   

There is some evidence that inhaled or ingested inorganic arsenic can injure pregnant women or 

their unborn babies, although the studies are not definitive.  Studies in animals show that large 

doses of inorganic arsenic that cause illness in pregnant females can also cause low birth weight, 

fetal malformations, and even fetal death.  Arsenic can cross the placenta and has been found in 

fetal tissues. Arsenic is found at low levels in breast milk. 

In animals, exposure to organic arsenic compounds can cause low birth weight, fetal 

malformations, and fetal deaths.  The dose levels that cause these effects also result in effects in 

the mothers. 
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You can find more information about how arsenic can affect children in Sections 3.7 and 6.6. 

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO ARSENIC? 

If your doctor finds that you have been exposed to substantial amounts of arsenic, ask whether 

your children might also have been exposed.  Your doctor might need to ask your state health 

department to investigate. 

Many communities may have high levels of arsenic in their drinking water, particularly from 

private wells, because of contamination or as a result of the geology of the area.  The north 

central region and the western region of the United States have the highest arsenic levels in 

surface water and groundwater sources, respectively.  Wells used to provide water for drinking 

and cooking should be tested for arsenic. As of January 2006, EPA’s Maximum Contaminant 

Level (MCL) for arsenic in drinking water is 10 ppb.  If you have arsenic in your drinking water 

at levels higher that the EPA’s MCL, an alternative source of water should be used for drinking 

and cooking should be considered. 

If you use arsenic-treated wood in home projects, personal protection from exposure to arsenic-

containing sawdust may be helpful in limiting exposure of family members.  These measures 

may include dust masks, gloves, and protective clothing.  Arsenic-treated wood should never be 

burned in open fires, or in stoves, residential boilers, or fire places, and should not be composted 

or used as mulch.  EPA’s Consumer Awareness Program (CAP) for CCA is a voluntary program 

established by the manufacturers of CCA products to inform consumers about the proper 

handling, use, and disposal of CCA-treated wood.  You can find more information about this 

program in Section 6.5.  Hand washing can reduce the potential exposure of children to arsenic 

after playing on play structures constructed with CCA-treated wood, since most of the arsenic on 

the children’s hands was removed with water.   

If you live in an area with a high level of arsenic in the water or soil, substituting cleaner sources 

of water and limiting contact with soil (for example, through use of a dense groundcover or thick 

lawn) would reduce family exposure to arsenic. By paying careful attention to dust and soil 
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control in the home (air filters, frequent cleaning), you can reduce family exposure to 

contaminated soil.  Some children eat a lot of soil.  You should prevent your children from eating 

soil. You should discourage your children from putting objects in their mouths.  Make sure they 

wash their hands frequently and before eating.  Discourage your children from putting their 

hands in their mouths or engaging in other hand-to-mouth activities.  Since arsenic may be found 

in the home as a pesticide, household chemicals containing arsenic should be stored out of reach 

of young children to prevent accidental poisonings.  Always store household chemicals in their 

original labeled containers; never store household chemicals in containers that children would 

find attractive to eat or drink from, such as old soda bottles.  Keep your Poison Control Center’s 

number by the phone. 

It is sometimes possible to carry arsenic from work on your clothing, skin, hair, tools, or other 

objects removed from the workplace.  This is particularly likely if you work in the fertilizer, 

pesticide, glass, or copper/lead smelting industries.  You may contaminate your car, home, or 

other locations outside work where children might be exposed to arsenic.  You should know 

about this possibility if you work with arsenic. 

Your occupational health and safety officer at work can and should tell you whether chemicals 

you work with are dangerous and likely to be carried home on your clothes, body, or tools and 

whether you should be showering and changing clothes before you leave work, storing your 

street clothes in a separate area of the workplace, or laundering your work clothes at home 

separately from other clothes.  Material safety data sheets (MSDS) for many chemicals used 

should be found at your place of work, as required by the Occupational Safety and Health 

Administration (OSHA) in the U.S. Department of Labor.  MSDS information should include 

chemical names and hazardous ingredients, and important properties, such as fire and explosion 

data, potential health effects, how you get the chemical(s) in your body, how to properly handle 

the materials, and what to do in the case of emergencies.  Your employer is legally responsible 

for providing a safe workplace and should freely answer your questions about hazardous 

chemicals.  Your state OSHA-approved occupational safety and health program or OSHA can 

answer any further questions and help your employer identify and correct problems with 

hazardous substances. Your state OSHA-approved occupational safety and health program or 
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OSHA will listen to your formal complaints about workplace health hazards and inspect your 

workplace when necessary. Employees have a right to seek safety and health on the job without 

fear of punishment.   

You can find more information about how arsenic can affect children in Sections 3.7 and 6.6. 

1.8 	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO ARSENIC? 

Several sensitive and specific tests can measure arsenic in your blood, urine, hair, or fingernails, 

and these tests are often helpful in determining if you have been exposed to above-average levels 

of arsenic in the past. These tests are not usually performed in a doctor’s office.  They require 

sending the sample to a testing laboratory. 

Measurement of arsenic in your urine is the most reliable means of detecting arsenic exposures 

that you experienced within the last several days.  Most tests measure the total amount of arsenic 

present in your urine. This can sometimes be misleading, because the nonharmful forms of 

arsenic in fish and shellfish can give a high reading even if you have not been exposed to a toxic 

form of arsenic.  For this reason, laboratories sometimes use a more complicated test to separate 

“fish arsenic” from other forms.  Because most arsenic leaves your body within a few days, 

analysis of your urine cannot detect if you were exposed to arsenic in the past.  Tests of your hair 

or fingernails can tell if you were exposed to high levels over the past 6–12 months, but these 

tests are not very useful in detecting low-level exposures.  If high levels of arsenic are detected, 

this shows that you have been exposed, but unless more is known about when you were exposed 

and for how long, it is usually not possible to predict whether you will have any harmful health 

effects. 

You can find more information on how arsenic can be measured in your hair, urine, nails, and 

other tissues in Chapters 3 and 7. 
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1.9 	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law. The EPA, the Occupational Safety and Health 

Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 

and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  

Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

Recommendations and regulations are also updated periodically as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it. Some regulations and recommendations for ARSENIC include the following: 

The federal government has taken several steps to protect humans from arsenic.  First, EPA has 

set limits on the amount of arsenic that industrial sources can release into the environment.  

Second, EPA has restricted or canceled many of the uses of arsenic in pesticides and is 

considering further restrictions.  Third, in January 2001, the EPA lowered the limit for arsenic in 

drinking water from 50 to 10 ppb.  Finally, OSHA has established a permissible exposure limit 

(PEL), 8-hour time-weighted average, of 10 μg/m3 for airborne arsenic in various workplaces 

that use inorganic arsenic. 

You can find more information on regulations and guidelines that apply to arsenic in Chapter 8. 
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1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information 

and technical assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at 

cdcinfo@cdc.gov, or by writing to: 

Agency for Toxic Substances and Disease Registry 
  Division of Toxicology and Environmental Medicine 

1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 

5285 Port Royal Road 


  Springfield, VA 22161 

Phone: 1-800-553-6847 or 1-703-605-6000 

Web site: http://www.ntis.gov/ 


http:cdcinfo@cdc.gov
http://www.ntis.gov/
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1 BARIUM AND BARIUM COMPOUNDS 

1. PUBLIC HEALTH STATEMENT 


This public health statement tells you about barium and barium compounds and the effects of 

exposure to these chemicals.   

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Barium and barium compounds have been found in at least 

798 of the 1,684 current or former NPL sites; however, the total number of NPL sites evaluated 

for these substances is not known. This information is important because these sites may be 

sources of exposure and exposure to this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment. Such a release does not always 

lead to exposure. You can be exposed to a substance only when you come in contact with it.  

You may be exposed by breathing, eating, or drinking the substance, or by skin contact. 

If you are exposed to barium and barium compounds, many factors will determine whether you 

will be harmed. These factors include the dose (how much), the duration (how long), and how 

you come in contact with them.  You must also consider any other chemicals you are exposed to 

and your age, sex, diet, family traits, lifestyle, and state of health. 

1.1 WHAT IS BARIUM? 

Barium is a silvery-white metal that takes on a silver-yellow color when exposed to air.  Barium 

occurs in nature in many different forms called compounds.  These compounds are solids, 

existing as powders or crystals, and they do not burn well.  Two forms of barium, barium sulfate 

and barium carbonate, are often found in nature as underground ore deposits.  Barium is 

sometimes found naturally in drinking water and food.  Because certain barium compounds 

(barium sulfate and barium carbonate) do not mix well with water, the amount of barium usually 

found in drinking water is small.  Other barium compounds, such as barium chloride, barium 

nitrate, and barium hydroxide, are manufactured from barium sulfate.  Barium compounds such 
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as barium acetate, barium chloride, barium hydroxide, barium nitrate, and barium sulfide 

dissolve more easily in water than barium sulfate and barium carbonate, but because they are not 

commonly found in nature, they do not typically end up in drinking water unless the water is 

contaminated by barium compounds that are released from waste sites. 

Barium and barium compounds are used for many important purposes.  Barium sulfate ore is 

mined and used in several industries.  It is used mostly by the oil and gas industries to make 

drilling muds.  Drilling muds make it easier to drill through rock by keeping the drill bit 

lubricated. Barium sulfate is also used to make paints, bricks, tiles, glass, rubber, and other 

barium compounds.  Some barium compounds, such as barium carbonate, barium chloride, and 

barium hydroxide, are used to make ceramics, insect and rat poisons, and additives for oils and 

fuels; in the treatment of boiler water; in the production of barium greases; as a component in 

sealants, paper manufacturing, and sugar refining; in animal and vegetable oil refining; and in the 

protection of objects made of limestone from deterioration.  Barium sulfate is sometimes used by 

doctors to perform medical tests and take x-ray photographs of the stomach and intestines. 

More information on the chemical and physical properties and use of barium is found in 

Chapters 4 and 5. 

1.2 WHAT HAPPENS TO BARIUM WHEN IT ENTERS THE ENVIRONMENT? 

The length of time that barium will last in air, land, water, or sediments following release of 

barium into these media depends on the form of barium released.  Barium compounds that do not 

dissolve well in water, such as barium sulfate and barium carbonate, can persist for a long time 

in the environment.  Barium compounds, such as barium chloride, barium nitrate, or barium 

hydroxide, that dissolve easily in water usually do not last in these forms for a long time in the 

environment.  The barium in these compounds that is dissolved in water quickly combines with 

sulfate or carbonate that are naturally found in water and become the longer lasting forms 

(barium sulfate and barium carbonate).  Barium sulfate and barium carbonate are the barium 

compounds most commonly found in the soil and water.  If barium sulfate and barium carbonate 
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are released onto land, they will combine with particles of soil.  More information on the 

environmental fate of barium is found in Chapter 6. 

1.3 HOW MIGHT I BE EXPOSED TO BARIUM? 

Background levels of barium in the environment are very low.  The air that most people breathe 

contains about 0.0015 parts of barium per billion parts of air (ppb).  The air around factories that 

release barium compounds into the air has about 0.33 ppb or less of barium.  Most surface water 

and public water supplies contain on average 0.030 parts of barium per million parts of water 

(ppm) or less, but can average as high as 0.30 ppm in some regions of the United States.  In some 

areas that have underground water wells, drinking water may contain more barium than the 

2 ppm limit set by EPA.  The highest amount measured from these water wells has been 10 ppm.  

The amount of barium found in soil ranges from about 15 to 3,500 ppm.  Some foods, such as 

Brazil nuts, seaweed, fish, and certain plants, may contain high amounts of barium.  The amount 

of barium found in food and water usually is not high enough to be a health concern.  However, 

information is still being collected to determine if long-term exposure to low levels of barium 

causes any health problems. 

People with the greatest known risk of exposure to high levels of barium are those working in 

industries that make or use barium compounds.  Most of these exposed persons breathe air that 

contains barium sulfate or barium carbonate.  Sometimes they are exposed to one of the more 

harmful barium compounds (for example, barium chloride or barium hydroxide) by breathing the 

dust from these compounds or by getting them on their skin.  Barium carbonate can be harmful if 

accidentally eaten because it will dissolve in the acids within the stomach unlike barium sulfate, 

which will not dissolve in the stomach.  Many hazardous waste sites contain barium compounds, 

and these sites may be a source of exposure for people living and working near them.  Exposure 

near hazardous waste sites may occur by breathing dust, eating soil or plants, or drinking water 

that is polluted with barium.  People near these sites may also get soil or water that contains 

barium on their skin.  More information on how you might be exposed to barium is found in 

Chapter 6. 
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1.4 HOW CAN BARIUM ENTER AND LEAVE MY BODY? 

Barium enters your body when you breathe air, eat food, or drink water containing barium.  It 

may also enter your body to a small extent when you have direct skin contact with barium 

compounds.  The amount of barium that enters the bloodstream after you breathe, eat, or drink it 

depends on the barium compound.  Some barium compounds that are soluble, such as barium 

chloride, can enter bloodstream more easily than insoluble barium compounds such as barium 

sulfate. Some barium compounds (for example, barium chloride) can enter your body through 

your skin, but this is very rare and usually occurs in industrial accidents at factories where they 

make or use barium compounds.  Barium at hazardous waste sites may enter your body if you 

breathe dust, eat soil or plants, or drink water polluted with barium from this area.   

Barium that enters your body by breathing, eating, or drinking is removed mainly in feces and 

urine. Most of the barium that enters your body is removed within 1–2 weeks.  Most of the small 

amount of barium that stays in your body goes into the bones and teeth.  More information on 

how barium enters and leaves your body is found in Chapter 3. 

1.5 HOW CAN BARIUM AFFECT MY HEALTH? 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways for treating persons who have been harmed. 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal care guidelines because 

laws today protect the welfare of research animals. 

The health effects associated with exposure to different barium compounds depend on how well 

the specific barium compound dissolves in water or in the stomach.  For example, barium sulfate 
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does not easily dissolve in water and causes few harmful health effects.  Doctors sometimes give 

barium sulfate orally or by placing it directly in the rectum of patients for purposes of making x-

rays of the stomach or intestines.  The use of this particular barium compound in this type of 

medical test is not harmful to people.  Barium compounds such as barium acetate, barium 

chloride, barium hydroxide, barium nitrate, and barium sulfide that dissolve in water can cause 

harmful health effects. Barium carbonate does not dissolve in water, but does dissolve in the 

stomach; it can also cause harmful health effects.   

Eating or drinking very large amounts of barium compounds that dissolve in water or in the 

stomach can cause changes in heart rhythm or paralysis in humans.  Some people who did not 

seek medical treatment soon after eating or drinking a very large amount of barium have died.  

Some people who eat or drink somewhat smaller amounts of barium for a short period may 

experience vomiting, abdominal cramps, diarrhea, difficulties in breathing, increased or 

decreased blood pressure, numbness around the face, and muscle weakness.  One study showed 

that people who drank water containing as much as 10 ppm of barium for 4 weeks did not have 

increased blood pressure or abnormal heart rhythms.  The health effects of barium have been 

studied more often in experimental animals than in humans.  Rats that ate or drank barium over 

short periods had swelling and irritation of the intestines, changes in organ weights, decreased 

body weight, and increased numbers of deaths.  Rats and mice that drank barium over long 

periods had damage to the kidneys, decreases in body weight, and decreased survival.  We have 

no information about the ability of barium to affect reproduction in humans; a study in 

experimental animals did not find reproductive effects.   

Some studies of humans and experimental animals exposed to barium in the air have reported 

damage to the lungs, but other studies have not found these effects.  We have no reliable 

information about the health effects in humans or experimental animals that are exposed to 

barium by direct skin contact. 

Barium has not been shown to cause cancer in humans or in experimental animals drinking 

barium in water.  The Department of Health and Human Services and the International Agency 

for Research on Cancer have not classified barium as to its carcinogenicity.  The EPA has 
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determined that barium is not likely to be carcinogenic to humans following ingestion and that 

there is insufficient information to determine whether it will be carcinogenic to humans 

following inhalation exposure. 

More information on the health effects of barium can be found in Chapter 3. 

1.6 	 HOW CAN BARIUM AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

We do not know whether children will be more or less sensitive than adults to barium toxicity.  

A study in rats that swallowed barium found a decrease in newborn body weight; we do not 

know if a similar effect would be seen in humans. 

1.7 	 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO BARIUM? 

If your doctor finds that you have been exposed to substantial amounts of barium, ask whether 

your children might also have been exposed.  Your doctor might need to ask your state health 

department to investigate. 

The greatest potential source of barium exposure is through food and drinking water.  However, 

the amount of barium in foods and drinking water are typically too low to be of concern.  

1.8 	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO BARIUM? 

There is no routine medical test to determine whether you have been exposed to barium.  Doctors 

can measure barium in body tissues and fluids, such as bones, blood, urine, and feces, using very 

complex instruments.  These tests cannot be used to predict the extent of the exposure or 

potential health effects. This is normally done only for cases of severe barium poisoning and for 

medical research.   
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More information on testing for barium exposure is found in Chapters 3 and 7. 

1.9 	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law. The EPA, the Occupational Safety and Health 

Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 

and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  

Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

Recommendations and regulations are also updated periodically as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it. Some regulations and recommendations for barium include the following: 

The EPA has determined that drinking water should not contain more than 2.0 milligrams (mg) 

barium per liter (L) of water (2.0 mg/L).   

OSHA has a legally enforceable occupational exposure limit of 0.5 mg of soluble barium 

compounds per cubic meter (m3) of air averaged over an 8-hour work day.  The OSHA 8-hour 

exposure limit for barium sulfate dust in air is 15 mg/m3 for total dust.  NIOSH considers 
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exposure to barium chloride levels of 50 mg/m3 and higher as immediately dangerous to life or 

health. 

More information on government regulations can be found in Chapter 8. 

1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information 

and technical assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at 

cdcinfo@cdc.gov, or by writing to: 

Agency for Toxic Substances and Disease Registry 
  Division of Toxicology and Environmental Medicine 

1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 

5285 Port Royal Road 


  Springfield, VA 22161 

  Phone: 1-800-553-6847 or 1-703-605-6000 

  Web site: http://www.ntis.gov/ 


http:cdcinfo@cdc.gov
http://www.ntis.gov/
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BERYLLIUM 1

1.  PUBLIC HEALTH STATEMENT

This public health statement tells you about beryllium and the effects of exposure.

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for

long-term federal cleanup activities.  Beryllium has been found in at least 535 of the

1,613 current or former NPL sites.  However, the total number of NPL sites evaluated for this

substance is not known.  As more sites are evaluated, the sites at which beryllium is found may

increase.  This information is important because exposure to this substance may harm you and

because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment.  This release does not always lead to

exposure.  You are exposed to a substance only when you come in contact with it.  You may be

exposed by breathing, eating, or drinking the substance, or by skin contact.

If you are exposed to beryllium, many factors determine whether you’ll be harmed.  These

factors include the dose (how much), the duration (how long), and how you come in contact with

it.  You must also consider the other chemicals you’re exposed to and your age, sex, diet, family

traits, lifestyle, and state of health.

1.1 WHAT IS BERYLLIUM?

Beryllium is an element that occurs naturally.  It is present in a variety of materials, such as

rocks, coal and oil, soil, and volcanic dust.  Two kinds of mineral rocks, bertrandite and beryl,

are mined commercially for the recovery of beryllium.  Very pure gem-quality beryl is better

known as either aquamarine (blue or blue-green) or emerald (green).  Beryllium is the lightest

metal.  A key distinction among beryllium compounds is that some are soluble in water, but

many are not.
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Most of the beryllium ore that is mined is converted into alloys (mixtures of metals).  Most of

these alloys are used in making electrical and electronic parts or as construction materials for

machinery and molds for plastics.  Beryllium alloys are also used in automobiles, computers,

sports equipment (such as golf clubs and bicycle frames), and dental bridges.  Pure beryllium

metal is used in nuclear weapons and reactors, aircraft and space vehicle structures, instruments,

x-ray machines, and mirrors.  Beryllium oxide is also made from beryllium ores and is used to

make specialty ceramics for electrical and high-technology applications.  More information on

the chemical and physical properties, production, and uses of beryllium is found in Chapters 4, 5,

and 6.

1.2 WHAT HAPPENS TO BERYLLIUM WHEN IT ENTERS THE ENVIRONMENT?

Beryllium enters the air, water, and soil as a result of natural and human activities.  Emissions

from burning coal and oil increase beryllium levels in the air.  In air, beryllium compounds are

present mostly as fine dust particles.  The dust eventually settles over land and water.  Rain and

snow aid in removing beryllium from air.  Extremely small beryllium particles may remain in the

air for about 10 days.  Beryllium enters waterways from the wearing away of rocks and soil. 

Most beryllium products of human origin that enter waterways come from industry discharges of

waste water and from beryllium dust in the air from industrial activities settling over water. 

Most of the beryllium in water settles in the material on the bottom with sediment.  Insoluble

beryllium compounds remain in ocean water for a few hundred years before settling to the

bottom of the ocean.  Beryllium, as a chemical component, occurs naturally in soil; however,

disposal of coal ash, incinerator ash, and industrial wastes may increase the amount of beryllium

in soil.  A major portion of beryllium in soil does not dissolve in water and remains bound to

soil, so it is not likely to move deeper into the ground and enter groundwater.  In the

environment, chemical reactions can change the water-soluble beryllium compounds into

insoluble forms.  In some cases, water-insoluble beryllium compounds can change to soluble

forms.  Exposure to water-soluble beryllium compounds in the environment, in general, will

pose a greater threat to human health than exposure to water-insoluble forms.
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The amount of beryllium that has been measured in the air in different parts of the United States

by EPA ranges from not detected to 2 millionths of a gram per cubic meter (g/m3).  Very small

dust particles of beryllium in the air fall out of the air onto surface water, plant surfaces, and soil

either by themselves or when rain or snow falls.  These beryllium particles eventually end up

back in the soil or in the bottoms of lakes, rivers, and ponds, where they stay and mix with

beryllium that is already there.

Beryllium in water comes from different sources.  Most of it comes from dissolving beryllium

out of rocks and soil that water runs over and through.  Only a very small part is from the settling

of beryllium dust out of the air.  Some beryllium is suspended in muddy-like (cloudy) water. 

EPA has found that the levels of beryllium in drinking water in different parts of the United

States are extremely low in most cases, and that water containing beryllium at these commonly

observed levels is safe to drink.  Fish do not accumulate beryllium from water into their bodies

to any great extent.  Some fruits and vegetables such as garden peas, kidney beans, and pears

may have above average levels of beryllium (see Chapter 6).  Most of the beryllium that gets into

livestock is eliminated quickly in urine and feces.

Beryllium is found in soil in amounts that vary over a wide range, but the typical concentration is

3 thousandths of a gram/kilogram (g/kg) of soil.  Additional beryllium can be added by industrial

activities.  Soluble beryllium compounds can combine with other substances in the environment

to form other beryllium compounds.  Beryllium compounds may stay in the soil for thousands of

years without moving downward into groundwater.  In addition to the beryllium found naturally

in minerals, beryllium metal and compounds that are left after humans mine and process the

minerals can be released back into the environment as landfill waste.  More information about

the fate and movement of beryllium in the environment is found in Chapter 6.
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1.3 HOW MIGHT I BE EXPOSED TO BERYLLIUM?

You can be exposed to normal levels of beryllium by breathing air, eating food, or drinking

water that contains beryllium.  In the United States, the average concentration of beryllium in air

is 0.03 nanograms (ng) (1 ng=1 billionth of a gram) in a cubic meter (ng/m3) of air.  In U.S.

cities, the average air concentration is higher, and its value is 0.2 ng in a cubic meter (m3) of air. 

Cities have higher levels of beryllium in the air because beryllium is released from burning coal

and fuel oil.  The amount of beryllium that has been measured in drinking water in different parts

of the United States by EPA is generally less than 2 trillionths of a gram for every liter of water. 

Beryllium was found in only 5% of 1,577 drinking water samples obtained throughout the

United States.  Of these positive samples, the average beryllium concentration was only 190 ng

in a liter (L) of water.  Beryllium, as a chemical component, is found naturally in some food. 

The concentration of beryllium in both raw carrots and field corn grown in the United States is

less than 25 micrograms (µg) (1 µg=1 millionth of a gram) in a kilogram (kg) of the fresh

vegetables.  Thus, in comparison with other harmful elements, such as lead and chromium, to

which we are (by necessity) exposed on a daily basis, beryllium exposure is not significant.

In certain workplaces, you can be exposed to higher-than-normal levels of beryllium, mostly in

the form of beryllium oxide and beryllium metal.  Occupational exposure to beryllium occurs at

places where the chemical is mined, processed, or converted into metal, alloys, and other

chemicals.  Workers engaged in machining metals containing beryllium, recycling beryllium

from scrap alloys, or using beryllium products may also be exposed to higher levels of beryllium. 

The number of workers exposed to beryllium or beryllium compounds has been estimated to be

21,000.

As a member of the general public, you may be exposed to higher-than-normal levels of

beryllium if you live near an industry that processes or uses beryllium.  People who live near

hazardous landfill sites that contain high concentrations of beryllium may also be exposed to

higher-than-normal levels of beryllium.  Beryllium, as a chemical component, occurs naturally in

tobacco and may be inhaled from cigarette smoke.  People who smoke may breathe higher-than-

normal levels of beryllium than people who do not smoke.
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Beryllium metal and metal alloys may be found in consumer products such as electronic devices

(e.g., televisions, calculators, and personal computers) and special nonsparking tools.  Direct

contact with beryllium metal and metal alloys is not likely, since these materials are typically

enclosed within a protected case that prevents exposure.  No other consumer products or

products used in crafts, hobbies, or cottage industries contain significant amounts of beryllium. 

It is therefore unlikely that beryllium present in consumer products poses any hazard.  More

information about beryllium exposure can be found in Chapter 6.

1.4 HOW CAN BERYLLIUM ENTER AND LEAVE MY BODY?

Beryllium can enter your body if you breathe air, eat food, or drink water containing it. 

Beryllium will not enter your body from skin contact with the metal unless the skin is scraped or

cut and beryllium particles become imbedded in the wound.  Only a small amount of beryllium

may enter your body if your skin comes into contact with a beryllium salt dissolved in water. 

When you breathe air containing beryllium, beryllium particles can be deposited in the lungs. 

The beryllium that you breathe in slowly dissolves in the lungs and moves slowly into the

bloodstream.  Some of the beryllium deposited in the lungs can be moved to the mouth and then

swallowed; the rest can remain in your lungs for a long time.  If you eat food or drink water that

contains beryllium, less than 1% passes from your stomach and intestines into the bloodstream. 

Therefore, most of the beryllium that you swallow leaves your body through the feces without

entering the bloodstream.  The small amount of beryllium that moves from the lungs, stomach,

and intestines into the bloodstream is carried by the blood to the kidneys.  Beryllium leaves the

kidneys by the urine.  Some beryllium can also be carried by the blood to the liver and bones

where it may remain for long periods.  If you swallow beryllium, beryllium leaves the body in a

few days.  However, if you inhale beryllium, it may take months to years before your body rids

itself of beryllium.  This is because it takes a long time before all the beryllium in the lungs

enters the bloodstream.  For more information, please read Chapter 3.
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1.5 HOW CAN BERYLLIUM AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary.  Animal testing may

also be used to identify health effects such as cancer or birth defects.  Without laboratory

animals, scientists would lose a basic method to get information needed to make wise decisions

to protect public health.  Scientists have the responsibility to treat research animals with care and

compassion.  Laws today protect the welfare of research animals, and scientists must comply

with strict animal care guidelines.

Beryllium is a metal that can be harmful when you breathe it.  The effects depend on how much

and how long you are exposed to it.  When you breathe it in, beryllium can damage your lungs. 

When you breathe in large amounts of soluble beryllium compounds (greater than 1 mg

beryllium per cubic meter of air, 1 mg/m3), the lung damage resembles pneumonia with

reddening and swelling of the lungs.  This condition is called acute beryllium disease.  The lung

damage may heal if beryllium exposure is stopped.  Human studies have shown that occupational

and community ambient air standards were effective in eliminating most acute lung disease. 

Some people can become sensitive to beryllium.  This is known as hypersensitivity or allergy.  If

you become sensitive (allergic) to beryllium, you may develop an immune or inflammatory

reaction to small amounts of beryllium that do not cause effects in people who are not sensitive

to beryllium.  When this occurs, white cells accumulate around the beryllium and form a chronic

inflammatory reaction called granulomas (granulomas are not tumors).  This condition is called

chronic beryllium disease (CBD).  This disease can occur long after exposure (10–15 years) to

small amounts of either soluble or insoluble forms of beryllium (greater than 0.0005 mg/m3).  If

you have this disease, you may feel weak, tired, and have difficulty breathing.  Some individuals

that have CBD may experience anorexia, weight loss, and blueness of hands and feet.  This

disease could also lead to heart enlargement and heart disease in advanced cases.
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Both the short-term, pneumonia-like disease and the chronic beryllium disease can be fatal. 

Exposure levels associated with acute or chronic beryllium disease are more 100,000 times

higher than normal air levels of beryllium.  Long periods of exposure to beryllium have been

reported to cause cancer in laboratory animals.  Some studies of workers reported an increased

risk of lung cancer.  The U.S. Department of Health and Human Services and the International

Agency for Research on Cancer have determined that beryllium and beryllium compounds are

human carcinogens.  EPA has determined that beryllium is a probable human carcinogen.  EPA

has estimated that lifetime exposure to 0.00004 mg beryllium/m3 can result in a one in a

thousand chance of developing cancer.  We do not know if breathing air, eating food, or drinking

water that contains beryllium or having skin contact with beryllium has any effects on

reproduction or causes birth defects in humans or animals.  Swallowing beryllium has not been

reported to cause effects in humans because very little beryllium can move from the stomach or

intestines into the bloodstream.  Ulcers have been seen in dogs ingesting soluble beryllium salts

in the diet.  Beryllium contact with skin that has been scraped or cut may cause rashes or ulcers. 

If you have developed an allergy to beryllium and have skin contact with it, you can get

granulomas on the skin.  These skin granulomas appear as a rash or as nodules.  The skin

granulomas are formed in the same way that lung granulomas are formed in sensitive people. 

For more information on how beryllium can affect your health, please read Chapter 3.

1.6 HOW CAN BERYLLIUM AFFECT CHILDREN?

This section discusses potential health effects from exposures during the period from conception

to maturity at 18 years of age in humans.

It is likely that the health effects seen in children exposed to beryllium will be similar to the

effects seen in adults; chronic beryllium disease was found in a child living near a beryllium

factory.  We do not know whether children differ from adults in their susceptibility to beryllium.

We do not know if exposure to beryllium will result in birth defects or other developmental

effects in people.  The studies on developmental effects in animals are not conclusive.  We have

no information to suggest that there are any differences between children and adults in terms of
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how much beryllium will enter the body, where beryllium can be found in the body, and how fast

beryllium will leave the body.  It is likely that beryllium can be transferred from the mother to an

infant in breast milk or that it can cross the placenta.

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO BERYLLIUM?

If your doctor finds that you have been exposed to significant amounts of beryllium, ask whether

your children might also be exposed.  Your doctor might need to ask your state health

department to investigate.

Higher-than-normal levels of beryllium may be in soil at hazardous waste sites.  Some children

eat a lot of dirt.  You should prevent your children from eating dirt.  Make sure they wash their

hands frequently, and before eating.  If you live near a hazardous waste site, discourage your

children from putting their hands in their mouths or from engaging in other hand-to-mouth

activities.  Some children may be exposed to beryllium by contact with a family member who

works in a facility using beryllium.  If you work at a facility that uses beryllium, make sure you

change your clothes and clean your hair and skin before leaving your job and returning home. 

Also, do not bring objects home such as works tools that may be contaminated with beryllium.

1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO BERYLLIUM?

Beryllium can be measured in the urine and blood, but the amount of beryllium in the urine or

blood may not reflect the amount to which you were exposed.  The measurement of beryllium in

urine and blood may not determine how recently you were exposed.  Small amounts of human

lung and skin can be removed from the body and examined to determine whether beryllium is

present in these tissues.  These tests can be done in a doctor's office or in a hospital.  While high

levels of beryllium in urine, blood, or tissues indicate that you were exposed to an excessive

amount of beryllium, low levels of beryllium do not necessarily mean that you were not exposed

to an excessive amount.  A blood test called the beryllium lymphocyte proliferation test (BeLPT)
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can determine if you have become sensitive to beryllium and may have chronic beryllium

disease.  For more information, please read Chapters 3 and 7.

1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH ?

The federal government develops regulations and recommendations to protect public health. 

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations provide valuable guidelines to protect public health but cannot be enforced by

law.  Federal organizations that develop recommendations for toxic substances include the

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for

Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals; then they are adjusted to help protect

people.  Sometimes these not-to-exceed levels differ among federal organizations because of

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal

studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available.  For the most current information, check with the federal agency or organization that

provides it.  Some regulations and recommendations for beryllium include the following:

OSHA has set a limit of 2 µg beryllium/m3 of workroom air for an 8-hour work shift.  NIOSH

recommends a standard for occupational exposure of 0.5 µg beryllium/m3 of workroom air

during an 8-hour shift to protect workers from the increased cancer risk associated with

beryllium exposure.  EPA restricts the amount of beryllium released into the air to 0.01 µg

beryllium/m3 of air, averaged over a 30-day period.  The Department of Energy (DOE) has

developed a program to reduce beryllium exposure in workers at DOE facilities.  EPA has set a
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maximum allowable amount of 0.004 mg/L beryllium in drinking water.  For more information,

please read Chapter 8.

1.10 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Web site: http://www.atsdr.cdc.gov

* Information line and technical assistance

Phone: 1-888-42-ATSDR (1-888-422-8737)
Fax: 1-404-498-0057

ATSDR can also tell you the location of occupational and environmental health clinics.  These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.

* To order toxicological profiles, contact

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone: 1-800-553-6847 or 1-703-605-6000
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1.1   WHAT IS BIS(2-CHLOROETHYL) ETHER? 
 

Bis(2-chloroethyl) ether (BCEE) is a colorless non-flammable liquid 
with a strong, unpleasant odor. It does not occur naturally, but is 
manufactured by humans for use in the production of pesticides and other 
chemicals. Limited amounts of BCEE will dissolve in water, and it also 
will slowly evaporate into air. In the environment, BCEE is broken down 
by bacteria in soil and water and by chemical reactions in the air, so 
it does not tend to persist for long periods. Further information on 
the properties and uses of BCEE, and how it behaves in the environment, 
is presented in Chapters 3, 4 and 5. 
 
1.2    HOW MIGHT I BE EXPOSED TO BCEE? 
 

Exposure to BCEE is most likely to occur in or near chemical plants 
where it is made or used, or near waste sites where it has been 
improperly disposed of. One way exposure might occur is through 
consumption of drinking water that contains BCEE. Low levels (0.01 to 
0.5 parts per billion (ppb)) of BCEE have been detected in the drinking 
water supplies of several cities, and higher levels (840 ppb) have been 
detected in underground water near some chemical waste sites. Although 
BCEE evaporates relatively slowly, exposure might also occur through 
breathing BCEE vapors near areas where it is used or stored. However, 
no information exists on the levels of BCEE in outdoor air. Further 
discussion of how people may be exposed to BCEE is presented in 
Chapter 5. 
 
1.3   HOW CAN  BCEE ENTER AND LEAVE MY BODY? 
 

BCEE enters the body easily after being swallowed in food or water, 
or after being inhaled in air. It may also enter by crossing the skin 
when dermal contact occurs. Once inside the body, BCEE is broken down 
to a number of different chemicals, and these are eliminated in the 
urine or the breath. Most BCEE which enters the body is removed in this 
way within two to three days, so BCEE does not tend to accumulate in the 
body. Further information on how BCEE enters and leaves the body is 
presented in Chapter 2. 
 
1.4    HOW CAN BCEE AFFECT MY HEALTH? 
 

People exposed to BCEE vapors report that it is highly irritating 
to the eyes and the nose. Animal studies show that BCEE vapors can 
cause severe injury to the lungs, and may lead to death. Mice given 
repeated doses of BCEE through the mouth developed liver tumors.  This 
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suggests that BCEE might cause cancer in humans, although no cases of 
cancer due to BCEE have been reported in people and BCEE was also not 
found to induce excess cancer after feeding to rats. Effects of BCEE on 
other organs and body functions have not been well studied, and it is 
not known if BCEE impairs reproduction or the development of fetuses. 
Further information on the possible health effects of BCEE is presented 
in Chapter 2. 
 
1.5   IS THERE A MEDICAL TEST TO DETERMINE IF I HAVE BEEN EXPOSED TO 
BCEE? 
 

Although there are chemical tests that can identify and measure 
BCEE, these have not been developed for measuring BCEE in humans. 
Further information on the methods used to measure BCEE is presented in 
Chapter 6. 
 
1.6   WHAT LEVELS OF EXPOSURE HAVE RESULTED IN HARMFUL HEALTH EFFECTS? 
 

Tables 1-l through l-4 show the relationship between exposure to 
BCEE and known health effects. A Minimal Risk Level (MRL) is also 
included in Table l-l. This MRL was derived from animal data for longterm 
exposure, as described in Chapter 2 and in Table 2-1. This MRL 
provides a basis for comparison with levels that people might encounter 
in air. If a person is exposed to BCEE at an amount below the long-term 
MRL, it is not expected that harmful noncancer health effects will 
occur. Because this level is based only on information currently 
available, some uncertainty is always associated with it. Also, because 
the method for deriving MRLs does not use any information about cancer, 
a MRL does not imply anything about the presence, absence, or level of 
risk of cancer. 

 
Based on studies in animals, if an amount of BCEE equal to 1 to 

2 fluid ounces entered the body across the skin, death could result. 
Skin contact with even small amounts (less than a drop) of liquid BCEE 
will cause irritation to the skin. 
 

Further information on the amounts of BCEE that cause health 
effects in humans and animals is presented in Chapter 2. 
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1.7   WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT  HUMAN  
HEALTH ? 

 
The Federal government has taken a number of steps to reduce the 

possibility of human exposure to BCEE. The U.S. Environmental 
Protection Agency (EPA) has developed rules and regulations that limit 
the amount of BCEE that can be discharged into water or air from 
industrial sources as well as how it is to be disposed of at waste 
sites. Levels of BCEE exposure in the workplace are strictly regulated 
by the Occupational Safety and Health Administration (OSHA), since BCEE 
is considered a probable human carcinogen. Further information on 
regulations which apply to BCEE is presented in Chapter 7. 
 
1.8   WHERE CAN I GET MORE INFORMATION? 

 
If you have further questions or concerns, please contact your 

State Health or Environmental Department or: 
 
Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road, E-29 
Atlanta, Georgia 30333 
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1 CADMIUM 

1.  PUBLIC HEALTH STATEMENT 

This public health statement tells you about cadmium and the effects of exposure to it. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the 

nation.  These sites are then placed on the National Priorities List (NPL) and are targeted for long-term 

federal clean-up activities.  Cadmium has been found in at least 1,014 of the 1,669 current or former NPL 

sites.  Although the total number of NPL sites evaluated for this substance is not known, the possibility 

exists that the number of sites at which cadmium is found may increase in the future as more sites are 

evaluated.  This information is important because these sites may be sources of exposure and exposure to 

this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  Such a release does not always lead to exposure.  You 

can be exposed to a substance only when you come in contact with it.  You may be exposed by breathing, 

eating, or drinking the substance, or by skin contact. 

If you are exposed to cadmium or cadmium compounds, many factors will determine whether you will be 

harmed.  These factors include the dose (how much), the duration (how long), and how you come in 

contact with it.  You must also consider any other chemicals you are exposed to and your age, sex, diet, 

family traits, lifestyle, and state of health. 

***DRAFT FOR PUBLIC COMMENT*** 
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1.1   WHAT IS CADMIUM? 
 

Description Metal found in the earth’s crust, associated with zinc, lead, and 
copper ores.  
 
Pure cadmium is a soft, silver-white metal.  Cadmium chloride 
and cadmium sulfate are soluble in water. 
 

Uses 
 • Manufacturing 
 
 
 • Consumer products 

Most cadmium used in the United States is extracted as a 
byproduct during the production of other metals such as zinc, 
lead, or copper.  Cadmium is also recovered from used batteries. 
 
Cadmium is used for the following:  
 • batteries (83%) 
 • pigments (8%) 
 • coatings and platings (7%) 
 • stabilizers for plastics (1.2%) 
 • nonferrous alloys, photovoltaic devices, and other uses 

(0.8%) 
 

 
For more information on the properties and uses of cadmium, see Chapters 4 and 5. 

 
1.2   WHAT HAPPENS TO CADMIUM WHEN IT ENTERS THE ENVIRONMENT? 
 

Sources Cadmium is emitted to soil, water, and air by non-ferrous metal mining 
and refining, manufacture and application of phosphate fertilizers, fossil 
fuel combustion, and waste incineration and disposal.  
 
Cadmium can accumulate in aquatic organisms and agricultural crops. 
 

Fate 
 • Air 
 
 
 
 
 • Soil 
 
 
 
 
 
 • Water 

 
Cadmium (as oxide, chloride, and sulfate) will exist in air as particles or 
vapors (from high temperature processes).  It can be transported long 
distances in the atmosphere, where it will deposit (wet or dry) onto soils 
and water surfaces.   
 
Cadmium and its compounds may travel through soil, but its mobility 
depends on several factors such as pH and amount of organic matter, 
which will vary depending on the local environment.  Generally, 
cadmium binds strongly to organic matter where it will be immobile in 
soil and be taken up by plant life, eventually, entering the food supply.  
 
Cadmium exists as the hydrated ion or as ionic complexes with other 
inorganic or organic substances.  Soluble forms migrate in water.  
Insoluble forms of cadmium are immobile and will deposit and absorb to 
sediments. 
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1.3   HOW MIGHT I BE EXPOSED TO CADMIUM? 
 

Food and 
smoking—
primary sources 
of exposure 

In the United States, for nonsmokers the primary source of cadmium 
exposure is from the food supply.  People who regularly consume shellfish 
and organ meats will have higher exposures.  In general, leafy vegetables 
such as lettuce and spinach, potatoes and grains, peanuts, soybeans, and 
sunflower seeds contain high levels of cadmium. 
 
Tobacco leaves accumulate high levels of cadmium from the soil.   
 
The national geometric mean blood cadmium level for adults is 0.47 μg/L.  
A geometric mean blood cadmium level of 1.58 μg/L for New York City 
smokers has been reported.  The amount of cadmium absorbed from 
smoking one pack of cigarettes per day is about 1–3 μg/day.  Direct 
measurement of cadmium levels in body tissues confirms that smoking 
roughly doubles cadmium body burden in comparison to not smoking.  
 

Air Except for people living near cadmium-emitting industries, inhalation of 
cadmium is not expected to be a major concern. 
 

Water  EPA has mandated that water suppliers control cadmium concentrations in 
drinking water to <5 μg/L.  Therefore, exposure to cadmium through public 
drinking water sources is not a major concern. 
 
Elevated cadmium levels in water sources in the vicinity of cadmium-
emitting industries (historical and current) have been reported.  Aquatic 
organisms will accumulate cadmium, possibly entering the food supply.  
People who fish in local waters as a means of food should be cautious and 
abide by any advisories. 
 

Occupational 
exposure 

Highest risk of exposure from processes involving heating cadmium-
containing materials such as smelting and electroplating.  Risk will vary 
depending on the workplace.  
 
Major route of exposure is through inhalation of dust and fumes or 
incidental ingestion from contaminated hands, food, or cigarettes.  
 
Exposure can be controlled through personal protective equipment, good 
industrial hygiene practices, and control and reduction of cadmium 
emissions. 
 

 

In Chapter 6, you can find more information on how you might be exposed to cadmium. 
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1.4  HOW CAN CADMIUM ENTER AND LEAVE MY BODY? 

Enter your body 
• Inhalation 

• Ingestion 

• Dermal 
contact 

About 25–60% of the cadmium you breathe will enter your body through 
your lungs. 

A small amount of the cadmium in food and water (about 5–10%) will enter 
your body through the digestive tract.  If you do not have enough iron or 
other nutrients in your diet, you are likely to take up more cadmium from 
your food than usual. 

Virtually no cadmium enters your body through your skin. 

Leave your body Most of the cadmium that enters your body goes to your kidney and liver 
and can remain there for many years.  A small portion of the cadmium that 
enters your body leaves slowly in urine and feces. 

Your body can change most cadmium to a form that is not harmful, but too 
much cadmium can overload the ability of your liver and kidney to change 
the cadmium to a harmless form. 

More information on how cadmium enters and leaves the body is found in Chapter 3. 
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1.5  HOW CAN CADMIUM AFFECT MY HEALTH? 

Workers Breathing air with very high levels of cadmium can severely damage the 
• Inhalation lungs and may cause death.  

In the United States, where proper industrial hygiene is generally practiced, 
inhaling very high levels of cadmium at work is expected to be rare and 
accidental. 

Breathing air with lower levels of cadmium over long periods of time (for 
years) results in a build-up of cadmium in the kidney, and if sufficiently high, 
may result in kidney disease. 

Laboratory 
animals 

• Inhalation Damage to the lungs and nasal cavity have been observed in animals 
exposed to cadmium. 

Humans 
• Oral Eating food or drinking water with very high cadmium levels severely 

irritates the stomach, leading to vomiting and diarrhea, and sometimes 
death. 

Eating lower levels of cadmium over a long period of time can lead to a 
build-up of cadmium in the kidneys.  If the levels reach a high enough level, 
the cadmium in the kidney will cause kidney damage. 

Exposure to lower levels of cadmium for a long time can also cause bones 
to become fragile and break easily. 

Laboratory 
animals 

• Oral Kidney and bone effects have also been observed in laboratory animals 
ingesting cadmium. 

Anemia, liver disease, and nerve or brain damage have been observed in 
animals eating or drinking cadmium. We have no good information on 
people to indicate what levels people would need to eat or drink cadmium to 
result in these diseases, or if they would occur at all. 

Cancer Lung cancer has been found in some studies of workers exposed to 
cadmium in the air and studies of rats that breathed in cadmium.  

The U.S. Department of Health and Human Services (DHHS) has 
determined that cadmium and cadmium compounds are known human 
carcinogens.  The International Agency for Research on Cancer (IARC) has 
determined that cadmium is carcinogenic to humans.  The EPA has 
determined that cadmium is a probable human carcinogen. 

More information on how cadmium can affect your health is found in Chapters 2 and 3. 
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1.  PUBLIC HEALTH STATEMENT 

1.6  HOW CAN CADMIUM AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age. 

Effects in children The health effects seen in children from exposure to toxic levels of cadmium 
are expected to be similar to the effects seen in adults (kidney, lung, and 
intestinal damage depending on the route of exposure). 

Harmful effects on child development or behavior have not generally been 
seen in populations exposed to cadmium, but more research is needed. 

A few studies in animals indicate that younger animals absorb more 
cadmium than adults. Animal studies also indicate that the young are more 
susceptible than adults to a loss of bone and decreased bone strength from 
exposure to cadmium. 

Cadmium is found in breast milk and a small amount will enter the infant’s 
body through breastfeeding.  The amount of cadmium that can pass to the 
infant depends on how much exposure the mother may have had. 

Birth defects We do not know whether cadmium can cause birth defects in people. 

Studies in animals exposed to high enough levels of cadmium during 
pregnancy have resulted in harmful effects in the young.  The nervous 
system appears to be the most sensitive target. Young animals exposed to 
cadmium before birth have shown effects on behavior and learning.  There 
is also some information from animal studies that high enough exposures to 
cadmium before birth can reduce body weights and affect the skeleton in 
the developing young. 
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1.  PUBLIC HEALTH STATEMENT 

1.7  HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO CADMIUM? 

Do not smoke 
tobacco products 

Cadmium accumulates in tobacco leaves.  The national geometric mean 
blood cadmium level for adults is 0.47 μg/L.  Mean blood cadmium levels for 
smokers have been reported as high as 1.58 μg/L. 

Good Occupational exposure can be controlled through personal protective 
occupational equipment, good industrial hygiene practices, and control and reduction of 
hygiene cadmium emissions. 

Children can be exposed to cadmium through parents who work in 
cadmium-emitting industries.  Therefore, good hygiene practices such as 
bathing and changing clothes before returning home may help reduce the 
cadmium transported from the job to the home. 

Avoid cadmium Check and obey local fishing advisories before consuming fish or shellfish 
contaminated from local waterways. 
areas and food 

Avoid hazardous waste sites. 

Proper disposal of Dispose of nickel-cadmium batteries properly. Many states have laws in 
cadmium- effect that ban the disposal of batteries as municipal waste.  Recycle old 
containing batteries whenever possible. 
products 

Contact your local waste and recycling authority on how to properly dispose 
of paints and coatings. 

Handle properly Do not allow children to play with batteries.  If mishandled, batteries could 
rupture. 

Children may also swallow small nickel-cadmium batteries. 

1.8  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO 
CADMIUM? 

Detecting 
exposure 

Cadmium can be measured in blood, urine, hair, or nails.  Urinary cadmium 
has been shown to accurately reflect the amount of cadmium in the body. 

Measuring 
exposure 

The amount of cadmium in your blood shows your recent exposure to 
cadmium. The amount of cadmium in your urine shows both your recent 
and your past exposure. 

Cadmium levels in hair or nails are not as useful as an indication of when or 
how much cadmium you may have taken in, partly because cadmium from 
outside of your body may attach to the hair or nails. 

Tests are also available to measure the amount of cadmium inside your liver 
and kidneys. 
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1.  PUBLIC HEALTH STATEMENT 

More information on how cadmium can be measured in exposed humans is presented in Chapters 3 and 7. 

1.9  	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  Regulations 

can be enforced by law. The EPA, the Occupational Safety and Health Administration (OSHA), and the 

Food and Drug Administration (FDA) are some federal agencies that develop regulations for toxic 

substances.  Recommendations provide valuable guidelines to protect public health, but cannot be 

enforced by law.  The Agency for Toxic Substances and Disease Registry (ATSDR) and the National 

Institute for Occupational Safety and Health (NIOSH) are two federal organizations that develop 

recommendations for toxic substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a toxic 

substance in air, water, soil, or food that do not exceed a critical value that is usually based on levels that 

affect animals; they are then adjusted to levels that will help protect humans.  Sometimes these not-to

exceed levels differ among federal organizations because they used different exposure times (an 8-hour 

workday or a 24-hour day), different animal studies, or other factors. 

Recommendations and regulations are also updated periodically as more information becomes available.  

For the most current information, check with the federal agency or organization that provides it.  Some 

regulations and recommendations for cadmium include the following: 

Drinking water The EPA has determined that exposure to cadmium in drinking water at a 
concentration of 0.04 mg/L for up to 10 days is not expected to cause any 
adverse effects in a child. 

The EPA has determined that lifetime exposure to 0.005 mg/L cadmium in 
drinking water is not expected to cause any adverse effects. 

Consumer 
products 

The FDA has determined that cadmium levels in bottled water should not 
exceed 0.005 mg/L. 

Workplace air OSHA set a legal limit of 5 μg/m3 cadmium averaged over an 8-hour work 
day. 

More information on governmental rules regarding cadmium can be found in Chapter 8. 
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1.  PUBLIC HEALTH STATEMENT 

1.10  WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics. These clinics 

specialize in recognizing, evaluating, and treating illnesses that result from exposure to hazardous 

substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You may 

request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information and technical 

assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at cdcinfo@cdc.gov, or by writing 

to: 

Agency for Toxic Substances and Disease Registry
 
Division of Toxicology and Environmental Medicine
 
1600 Clifton Road NE
 
Mailstop F-32
 
Atlanta, GA 30333
 
Fax: 1-770-488-4178
 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS)
 
5285 Port Royal Road
 
Springfield, VA 22161
 
Phone: 1-800-553-6847 or 1-703-605-6000
 
Web site: http://www.ntis.gov/
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1 BROMOFORM AND DIBROMOCHLOROMETHANE 

1. PUBLIC HEALTH STATEMENT 


This public health statement tells you about bromoform and dibromochloromethane and the 

effects of exposure to them.   

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Bromoform and dibromochloromethane has been found in 

at least 140 and 174 of the 1,662 current or former NPL sites.  Although the total number of NPL 

sites evaluated for these substances is not known, the possibility exists that the number of sites at 

which bromoform and dibromochloromethane is found may increase in the future as more sites 

are evaluated. This information is important because these sites may be sources of exposure and 

exposure to these substances may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment. Such a release does not always 

lead to exposure. You can be exposed to a substance only when you come in contact with it.  

You may be exposed by breathing, eating, or drinking the substance, or by skin contact. 

If you are exposed to bromoform or dichlorobromomethane, many factors will determine 

whether you will be harmed.  These factors include the dose (how much), the duration (how 

long), and how you come in contact with them.  You must also consider any other chemicals you 

are exposed to and your age, sex, diet, family traits, lifestyle, and state of health. 

1.1 WHAT ARE BROMOFORM AND DIBROMOCHLOROMETHANE? 

Bromoform (also known as tribromomethane) and dibromochloromethane are colorless to 

yellow, heavy, nonburnable liquids with a sweetish odor.  These chemicals are possible 

contaminants of drinking water that has been chlorinated to kill bacteria and viruses that could 

cause serious waterborne infectious diseases.  Bromoform and dibromochloromethane may form 
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1. PUBLIC HEALTH STATEMENT 

when chlorine reacts with other naturally occurring substances in water, such as decomposing 

plant material.  Plants in the ocean also produce small amounts of these chemicals.   

These chemicals are found mainly in water that originally came from surface sources, such as 

rivers and lakes. Springs and deep drilled wells usually contain very little of the substances that 

react with chlorine to form these chemicals; therefore, well and spring water is less likely a 

source of bromoform and dibromochloromethane than water from a reservoir (artificial lake).  

The amount of bromoform and dibromochloromethane in drinking water can change 

considerably from day to day, depending on the source, temperature, amount of plant material in 

the water, amount of chlorine added, and a variety of other factors.   

In the past, bromoform was used by industry to dissolve dirt and grease and to make other 

chemicals.  It was also used in the early part of this century as a medicine to help children with 

whooping cough get to sleep. Currently, bromoform is only produced in small amounts for use 

in laboratories and in geological and electronics testing.  Dibromochloromethane was used in the 

past to make other chemicals such as fire extinguisher fluids, spray can propellants, refrigerator 

fluid, and pesticides. It is now only used on a small scale in laboratories. 

In the environment, bromoform and dibromochloromethane are not found as pure liquids, but 

instead, they are found either dissolved in water or evaporated into air as a gas.  Both bromoform 

and dibromochloromethane are relatively stable in the air, but reactions with other chemicals in 

the air cause them to break down slowly (about 50% in 1 or 2 months).  Bromoform and 

dibromochloromethane in water or soil may also be broken down by bacteria, but the speed of 

this process is not known. 

Further information on the properties, uses, and chemical identity of bromoform and 

dibromochloromethane in the environment may be found in Chapters 4, 5, and 6. 
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1.2 	 WHAT HAPPENS TO BROMOFORM AND DIBROMOCHLOROMETHANE 
WHEN THEY ENTER THE ENVIRONMENT? 

Bromoform and dibromochloromethane enter the environment through the disposal of water that 

has been disinfected with chlorine or as vapors emitted from chlorinated water.  These chemicals 

are also made naturally by plant-like organisms called algae that are found in the oceans.  Some 

part of bromoform and dibromochloromethane that enters the air is removed by rain.  What is 

left in the air takes about 1–2 months for half of it to degrade.  In water, bromoform and 

dibromochloromethane are slowly broken down at the water surface where oxygen is available, 

but break down much faster in deep water and in water that is underground where there is a lot 

less oxygen. Bromoform and dibromochloromethane are mobile in soils and may seep into 

groundwater. Bromoform and dibromochloromethane do not appear to concentrate in fish. 

1.3 	 HOW MIGHT I BE EXPOSED TO BROMOFORM AND DIBROMOCHLORO
METHANE? 

You are most likely to be exposed to bromoform and dibromochloromethane by drinking water 

that has been treated with chlorine. Usually, the levels in chlorinated drinking water are between 

1 and 10 parts of bromoform and dibromochloromethane per billion parts of water (ppb).  These 

are levels that are known to be without adverse health effects.  Bromoform and dibromochloro

methane have also been detected in chlorinated swimming pools.  Exposure can occur at a 

swimming pool, by breathing bromoform or dibromochloromethane that has evaporated into the 

air, or by uptake from the water through the skin.  Neither dibromochloromethane nor 

bromoform are likely to be found in food.  

If you live near a factory or laboratory that makes or uses dibromochloromethane or bromoform, 

you might be exposed to dibromochloromethane or bromoform in the air.  Currently, bromoform 

is only used for geological and electronics testing.  Dibromochloromethane is used on a small-

scale in laboratories. Since neither dibromochloromethane nor bromoform have widespread use 

in this country, they are usually present in outside air at very low levels (less than 0.01 ppb).  

Therefore, exposure to bromoform or dibromochloromethane in the air is a minor route.  

Exposure may occur if you come into contact with water or soil at a chemical waste site where 
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dibromochloromethane or bromoform has been disposed.  Further information on how you might 

be exposed to these chemicals is given in Chapter 6. 

1.4 	 HOW CAN BROMOFORM AND DIBROMOCHLOROMETHANE ENTER AND 
LEAVE MY BODY? 

Studies in animals or humans indicate that both bromoform and dibromochloromethane can 

easily enter your body after swallowing them in water or breathing them in air.  They can also 

enter your body through your skin (for example, by washing or showering in water containing 

these chemicals).  Some portion of bromoform and dibromochloromethane entering your body 

may be broken down to other compounds.  Bromoform, dibromochloromethane, and their 

breakdown products can be removed from the body by being exhaled from the lungs.  These 

chemicals leave the body fairly rapidly.  Bromoform and dibromochlormethane do not tend to 

build up in the body, 50–90% of the amount that enters the body is removed within 8 hours.  

Further information on how bromoform and dibromochloromethane enter and leave your body is 

given in Chapter 3. 

1.5 	 HOW CAN BROMOFORM AND DIBROMOCHLOROMETHANE AFFECT MY 
HEALTH? 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways for treating persons who have been harmed. 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal care guidelines because 

laws today protect the welfare of research animals. 
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The effects of bromoform and dibromochloromethane on your health depend largely on the 

amount you take into your body and the duration of exposure.  In general, the more you take in, 

the greater the chance that an effect will occur.  The main effect of swallowing or breathing large 

amounts of bromoform is a slowing of normal brain activities, resulting in sleepiness or sedation 

occuring quickly after the chemicals enter your body.  In humans, these effects tend to disappear 

within a day. Exposures capable of producing these effects include swallowing 1–4 drops of 

liquid bromoform, an amount much greater than is usually found in a glass of drinking water.  At 

much higher amounts, a person may become unconsciousness or die.  The amount of dibromo

chloromethane taken by mouth that would affect humans is not known, but is probably similar to 

bromoform. 

Some studies in animals indicate that exposure to high doses of bromoform or dibromochloro

methane may also lead to liver and the kidney injury within a short period of time.  Exposure to 

low levels of bromoform or dibromochloromethane do not appear to seriously affect the brain, 

liver, or kidneys. Other animal studies suggest that typical bromoform or dibromochloromethane 

exposures do not pose a high risk of affecting the chance of becoming pregnant or harming an 

unborn baby. However, studies in animals indicate that long-term intake of either bromoform or 

dibromochloromethane can cause liver and kidney cancer.  Although cancer in humans cannot be 

definitely attributed to these chemicals, it is an effect of special concern, since many people are 

exposed to low levels of bromoform and dibromochloromethane in chlorinated drinking water.   

The International Agency for Research on Cancer (IARC) concluded that bromoform and 

dibromochloromethane are not classifiable as to human carcinogenicity.  The EPA classified 

bromoform as a probable human carcinogen and dibromochloromethane as a possible human 

carcinogen. 

Further information on how bromoform and dibromochloromethane can affect the health of 

humans and animals is presented in Chapter 3. 
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1.6 	 HOW CAN BROMOFORM AND DIBROMOCHLOROMETHANE AFFECT 
CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

In the early 1900s, bromoform was given to children suffering from whooping cough, resulting 

in several deaths when children were accidentally overdosed.  Children appeared drowsy, then 

lifeless, just before dying. 

There are no studies in humans or laboratory animals that examine whether the effects of 

bromoform and dibromochloromethane change with age.  Based on current knowledge of body 

function, and metabolism in the body, there is no indication that children will be affected more 

than adults. 

1.7 	 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO BROMOFORM 
AND DIBROMOCHLOROMETHANE? 

If your doctor finds that you have been exposed to substantial amounts of bromoform and/or 

dibromochloromethane, ask whether your children might also have been exposed.  Your doctor 

might need to ask your state health department to investigate. 

The chance of consuming bromoform or dibromochloromethane in chlorinated public drinking 

water varies with season, water temperature, water chemistry, disinfection method, and other 

factors. However, the health risks associated with drinking non-disinfected water when there is 

evidence of disease-causing contamination (i.e., bacteria, viruses, etc.) are much greater than the 

risk of adverse health effects from exposure to bromoform or dibromochloromethane.  

There are water treatment methods that people can be used in the home to reduce exposure to 

bromoform and dibromochloromethane from chlorinated tap water.  These include simple do-it-

yourself methods such as connecting solid carbon black filters to faucets and shower taps.  

Homeowners may discuss other home water treatment methods, including filtering, aeration or 
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boiling, distillation, and/or activated charcoal, with a professional plumber or water well 

contractor. The chance of exposure to bromoform and dibromochloromethane may be reduced 

by minimizing contact with water expected to have higher levels of these chemicals, such as 

chlorinated swimming pool water. When bathing or showering some portion of dibromo

chloromethane and/or bromoform may evaporate into the air.  Opening bathroom windows, and 

taking shorter baths and showers may reduce the amount of chemical vapor that is inhaled or 

absorbed through the skin. 

1.8 	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO BROMOFORM AND DIBROMOCHLOROMETHANE? 

If you are exposed to bromoform or dibromochloromethane, measurable levels of the chemicals 

can sometimes be detected in samples of your blood, breath, or fat.  However, there is not 

enough information at present to use the results of such tests to estimate the level of exposure or 

to predict the nature or the severity of any health effects that might result.  Since special 

equipment is needed, these tests are not routinely performed in doctors' offices.  Because 

bromoform and dibromochloromethane are quickly eliminated from the body, these special 

laboratory tests are only effective in detecting recent exposures (within 1 or 2 days).  Further 

information on how bromoform and dibromochloromethane can be measured in exposed humans 

is presented in Chapters 3 and 7. 

1.9 	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law. The EPA, the Occupational Safety and Health 

Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 
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and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  

Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

Recommendations and regulations are also updated periodically as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it. Some regulations and recommendations for bromoform and dibromochloromethane 

include the following: 

OSHA has set a legally enforceable limit of 0.5 ppm for bromoform in workroom air to protect 

workers during an 8-hour shift over a 40-hour work week. 

EPA recommends that drinking water levels for bromoform should not be more than 0.7 parts 

per million (ppm) for bromoform and 0.7 ppm for dibromochloromethane.   

1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 
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Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information 

and technical assistance number at 1-888-42ATSDR (1-888-422-8737), by e-mail at 

atsdric@cdc.gov, or by writing to: 

Agency for Toxic Substances and Disease Registry 

  Division of Toxicology 


1600 Clifton Road NE 

  Mailstop F-32 

  Atlanta, GA 30333 

  Fax: 1-770-488-4178 


Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 

5285 Port Royal Road 


  Springfield, VA 22161 

  Phone: 1-800-553-6847 or 1-703-605-6000 

  Web site: http://www.ntis.gov/ 
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1. PUBLIC HEALTH STATEMENT

This public health statement tells you about chloroform and the effects of exposure.

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites

in the nation. These sites make up the National Priorities List (NPL) and the sites are

targeted for long-term federal cleanup. Chloroform has been found in at least 717 of the

1,430 current or former NPL sites, including 6 in Puerto Rico and 1 in the Virgin Islands.

However, it’s unknown how many NPL sites have been evaluated for this substance. As

more sites are evaluated, the sites with chloroform may increase. This is important because

exposure to this substance may harm you and because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a

container, such as a drum or bottle, it enters the environment. This release does not always

lead to exposure. You are exposed to a substance only when you come in contact with it.

You may be exposed by breathing, eating, or drinking the substance, or by skin contact.

If you are exposed to chloroform, many factors determine whether you’ll be harmed. These

factors include the dose (how much), the duration (how long), and how you come in contact

with it. You must also consider the other chemicals you’re exposed to and your age, sex,

diet, family traits, lifestyle, and state of health.

1.1 WHAT IS CHLOROFORM?

Chloroform is also known as trichloromethane or methyltrichloride. It is a colorless liquid

with a pleasant, nonirritating odor and a slightly sweet taste.  Most of the chloroform found in

the environment comes from industry. It will only burn when it reaches very high

temperatures. Chloroform was one of the first inhaled anesthetics to be used during surgery,

but it is not used for anesthesia today. Nearly all the chloroform made in the United States
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today is used to make other chemicals, but some is sold or traded to other countries. We also

import chloroform.

Chloroform enters the environment from chemical companies and paper mills, It is also

found in waste water from sewage treatment plants and drinking water to which chlorine has

been added. Chlorine is added to most drinking water and many waste waters to destroy

bacteria. Small amounts of chloroform are formed as an unwanted product during the process

of adding chlorine to water. Chloroform can enter the air directly from factories that make or

use it and by evaporating from water and soil that contain it. It can enter water and soil when

waste water that contains chlorine is released into water or soil. It may enter water and soil

from spills and by leaks from storage and waste sites. There are many ways for chloroform

to enter the environment, so small amounts of it are likely to be found almost everywhere.

You will find more information about what chloroform is, how it is used, and where it comes

from in Chapters 3 and 4.

1.2 WHAT HAPPENS TO CHLOROFORM WHEN IT ENTERS THE

ENVIRONMENT?

Chloroform evaporates very quickly when exposed to air. Chloroform also dissolves easily in

water, but does not stick to the soil very well. This means that it can travel down through

soil to groundwater where it can enter a water supply. Chloroform lasts for a long time in

both the air and in groundwater. Most chloroform in the air eventually breaks down, but this

process is slow. The breakdown products in air include phosgene, which is more toxic than

chloroform, and hydrogen chloride, which is also toxic. Some chloroform may break down in

soil. Chloroform does not appear to build up in great amounts in plants and animals, but we

may find some small amounts of chloroform in foods. You will find more information about

where chloroform comes from, how it behaves, and how long it remains in the environment in

Chapter 5.
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1.3 HOW MIGHT I BE EXPOSED TO CHLOROFORM?

You are probably exposed to small amounts of chloroform in your drinking water and in

beverages (such as soft drinks) made using water that contains chloroform. You can also get

chloroform in your body by eating food, by breathing air, and by skin contact with water that

contains it. You are most likely to be exposed to chloroform by drinking water and breathing

indoor or outdoor air containing it. The amount of chloroform normally expected to be in the

air ranges from 0.02 to 0.05 parts of chloroform per billion parts (ppb) of air and from 2 to

44 ppb in treated drinking water. However, in some places, chloroform concentrations may

be higher than 44 ppb. It is estimated that the concentration of chloroform in surface water is

0.1 ppb, the concentration in untreated groundwater is 0.1 ppb, and the amount in soil is

0.1 ppb. As much as 610 ppb was found in air at a municipal landfill and up to 88 ppb was

found in treated municipal drinking water. Drinking water derived from well water near a

hazardous waste site contained 1,900 ppb, and groundwater taken near a hazardous waste site

also contained 1,900 ppb. Surface water containing 394 ppb has also been found near a

hazardous waste site; however, no more than 0.13 ppb has been found in soil at hazardous

waste sites. Chloroform has been found in the air from all areas of the United States and in

nearly all of the public drinking water supplies. We do not know how many areas have

surface water, groundwater, or soil that contains chloroform.

The average amount of chloroform that you might be exposed to on a typical day by

breathing air in various places ranges from 2 to 5 micrograms per day µg/day) in rural areas,

6 to 200 µg/day in cities, and 80 to 2,200 µg/day in areas near major sources of the chemical.

The estimated amount of chloroform you probably are exposed to in drinking water ranges

from 4 to 88 µg/day. We cannot estimate the amounts that you may be exposed to by eating

food and by coming into contact with water that has chloroform in it. People who swim in

swimming pools absorbed chloroform through their skin. People who work at or near

chemical plants and factories that make or use chloroform can be exposed to higher-thannormal

amounts of chloroform. Higher exposures might occur in workers at drinking-water

treatment plants, waste water treatment plants, and paper and pulp mills. People who operate

waste-burning equipment may also be exposed to higher than normal levels. The National
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Institute for Occupational Safety and Health (NIOSH) estimated that 95,778 persons in the

United States have occupational exposure to chloroform. You will find more information

about how you can be exposed to chloroform in Chapter 5.

1.4  HOW CAN CHLOROFORM ENTER AND LEAVE MY BODY?

Chloroform can enter your body if you breathe air, eat food, or drink water that contains

chloroform. Chloroform easily enters your body through the skin. Therefore, chloroform

may also enter your body if you take a bath or shower in water containing chloroform. In

addition, you can breathe in chloroform if the shower water is hot enough for chloroform to

evaporate. Studies in people and in animals show that after you breathe air or eat food that

has chloroform in it, the chloroform can quickly enter your bloodstream from your lungs or

intestines. Inside your body, chloroform is carried by the blood to all parts of your body,

such as the fat, liver, and kidneys. Chloroform usually collects in body fat; however, its

volatility ensures that it will eventually be removed once the exposure has been removed.

Some of the chloroform that enters your body leaves unchanged in the air that you breathe

out, and some chloroform in your body is broken down into other chemicals. These

chemicals are known as breakdown products or metabolites, and some of them can attach to

other chemicals inside the cells of your body and may cause ha.rmful effects if they collect in

high enough amounts in your body. Some of the metabolites also leave the body in the air

you breathe out. Only a small amount of the breakdown products leaves the body in the urine

and stool.

You can find more information about the behavior of chloroform in the body in Chapter 2.

1.5 HOW CAN CHLOROFORM AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat

people who have been harmed, scientists use many tests.
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One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used,

and released by the body; for some chemicals, animal testing may be necessary. Animal

testing may also be used to identify health effects such as cancer or birth defects. Without

laboratory animals, scientists would lose a basic method to get information needed to make

wise decisions to protect public health. Scientists have the responsibility to treat research

animals with care and compassion. Laws today protect the welfare of research animals, and

scientists must comply with strict animal care guidelines.

In humans, chloroform affects the central nervous system (brain), liver, and kidneys after a

person breathes air or drinks liquids that contain large amounts of chloroform. Chloroform

was used as an anesthetic during surgery for many years before its harmful effects on the liver

and kidneys were recognized. Breathing about 900 parts of chloroform in a million parts of

air (900 ppm or 900,000 ppb) for a short time causes fatigue, dizziness, and headache. If you

breathe air, eat food, or drink water containing elevated levels of chloroform, over a long

period, the chloroform may damage your liver and kidneys. Large amounts of chloroform

can cause sores when the chloroform touches your skin.

We do not know whether chloroform causes harmful reproductive effects or birth defects in

people. Miscarriages occurred in rats and mice that breathed air containing elevated levels

(30 to 300 ppm) of chloroform during pregnancy and in rats that ate chloroform during

pregnancy. Abnormal sperm were found in mice that breathed air containing elevated levels

(400 ppm) of chloroform for a few days. Offspring of rats and mice that breathed chloroform

during pregnancy had birth defects.

Results of studies of people who drank chlorinated water showed a possible link between the

chloroform in chlorinated water and the occurrence of cancer of the colon and urinary

bladder. Cancer of the liver and kidneys developed in rats and mice that ate food or drank

water that had large amounts of chloroform in it for a long time. We do not know whether

liver and kidney cancer would develop in people after long-term exposure to chloroform in

drinking water. Based on animal studies, the Department of Health and Human Services

(DHHS) has determined that chloroform may reasonably be anticipated to be a carcinogen (a
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substance that causes cancer). The International Agency for Research on Cancer (IARC) has

determined that chloroform is possibly carcinogenic to humans (2B). The EPA has

determined that chloroform is a probable human carcinogen.

You can find a more complete discussion about how chloroform affects your health in

Chapter 2.

1.6  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN

EXPOSED TO CHLOROFORM?

Although we can measure the amount of chloroform in the air that you breathe out, and in

blood, urine, and body tissues, we have no reliable test to determine how much chloroform

you have been exposed to or whether you will experience any harmful health effects. The

measurement of chloroform in body fluids and tissues may help to determine if you have

come into contact with large amounts of chloroform. However, these tests are useful only a

short time after you are exposed to chloroform because it leaves the body quickly. Because it

is a breakdown product of other chemicals (chlorinated hydrocarbons), chloroform in your

body might also indicate that you have come into contact with those other chemicals.

Therefore, small amounts of chloroform in the body may indicate exposure to these other

chemicals and may not indicate low chloroform levels in the environment. From blood tests

to determine the amount of liver enzymes, we can tell whether the liver has been damaged,

but we cannot tell whether the liver damage was caused by chloroform.

1.7  WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO

PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health.

Regulations can be enforced by law. Federal agencies that develop regulations for toxic

substances include EPA, the Occupational Safety and Health Administration (OSHA), and the

Food and Drug Administration (FDA). Recommendations provide valuable guidelines to

protect public health but cannot be enforced by law.  Federal organizations that develop
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recommendations for toxic substances include the Agency for Toxic Substances and Disease

Registry (ATSDR) and the National Institute for Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil,

or food that are usually based on levels that affect animals; then they are adjusted to help

protect people. Sometimes these not-to-exceed levels differ among federal organizations

because of different exposure times (an 8-hour workday or a 24-hour day), the use of

different animal studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available. For the most current information, check with the federal agency or organization

that provides it. Some regulations and recommendations for chloroform include the

following:

The EPA sets rules for the amount of chloroform allowed in water. The EPA limit for total

trihalomethanes, a class of chemicals that includes chloroform, in drinking water is

100 micrograms per liter (µg/L, 1 µg/L = 1 ppb in water). Furthermore, EPA requires that

spills of 10 pounds or more of chloroform into the environment be reported to the National

Response Center.

OSHA sets the levels of chloroform allowed in workplace air in the United States. A

permissible occupational exposure limit is 50 ppm or 240 mg/m3 (ceiling value) in air during

an 8-hour workday, 40-hour workweek.
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1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333

* Information line and technical assistance
Phone: (404) 639-6000
Fax: (404) 639-6315 or 6324

ATSDR can also tell you the location of occupational and environmental health clinics.

These clinics specialize in recognizing, evaluating, and treating illnesses resulting from

exposure to hazardous substances.

* To order toxicological profiles, contact:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone: (800) 553-6847 or (703) 487-4650
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1 CHROMIUM 

1.  PUBLIC HEALTH STATEMENT 

This public health statement tells you about chromium and the effects of exposure to it. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the 

nation.  These sites are then placed on the National Priorities List (NPL) and are targeted for long-term 

federal clean-up activities.  Chromium has been found in at least 1,127 of the 1,699 current or former 

NPL sites.  Although the total number of NPL sites evaluated for this substance is not known, the 

possibility exists that the number of sites at which chromium is found may increase in the future as more 

sites are evaluated.  This information is important because these sites may be sources of exposure and 

exposure to this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  Such a release does not always lead to exposure.  You 

can be exposed to a substance only when you come in contact with it.  You may be exposed by breathing, 

eating, or drinking the substance, or by skin contact. 

If you are exposed to chromium, many factors will determine whether you will be harmed.  These factors 

include the dose (how much), the duration (how long), and how you come in contact with it.  You must 

also consider any other chemicals you are exposed to and your age, sex, diet, family traits, lifestyle, and 

state of health. 

***DRAFT FOR PUBLIC COMMENT*** 



   
 

   
 
 

 
 
 
 

  

    
 

  
   

 
 

 
 

 

 
  
 
   

 

 
    

 
  

   
  
   

 

 

    
 

   

   
 

 
  

 
  

  
 

 
  

   
 

 

CHROMIUM 2 

1.  PUBLIC HEALTH STATEMENT 

1.1 WHAT IS CHROMIUM? 

Description Chromium is a naturally-occurring element found in rocks, animals, plants, 
and soil. 

The three main forms of chromium are chromium(0), chromium(III), and 
chromium(VI).  Small amounts of chromium(III) are considered to be a 
necessity for human health. 

Uses 
• manufacturing 

• consumer 
products 

Chromium is widely used in manufacturing processes. 

Chromium can be found in many consumer products such as: 
• wood treated with copper dichromate. 
• leather tanned with chromic sulfate. 
• stainless steel cookware. 

1.2  WHAT HAPPENS TO CHROMIUM WHEN IT ENTERS THE ENVIRONMENT?
 

Sources Chromium can be found in air, soil, and water after release from the 
manufacture, use, and disposal of chromium-based products, and during 
the manufacturing process. 

Break down 
• air 

• water and soil 

Chromium does not usually remain in the atmosphere, but is deposited 
into the soil and water. 

Chromium can change from one form to another in water and soil, 
depending on the conditions present. 

***DRAFT FOR PUBLIC COMMENT*** 
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1.3   HOW MIGHT I BE EXPOSED TO CHROMIUM? 
 

Air exposure You can be exposed to chromium by breathing air containing it or drinking 
water containing chromium.  Releases of chromium into the air can occur 
from:  
 
 • industries using or manufacturing chromium 
 • living near a hazardous waste facility that contains chromium 
 • cigarette smoke 
 
Rural or suburban air generally contains lower concentrations of chromium 
than urban air.   
 
 • <10 ng/m3 in rural areas 
 • 0–30 ng/m3 in urban areas  
 • as a result of smoking, indoor air contaminated with chromium can be 

10–400 times greater than outdoor air concentrations 
 

Water and soil Chromium is occasionally detected in groundwater, drinking water, or soil 
samples.  Some ways to be exposed to chromium include:   
 
 • drinking water containing chromium 
 • bathing in water containing chromium 
 

Workplace air A large number of workers are potentially exposed to chromium.  The 
highest potential exposure occurs in the metallurgy and tanning industries, 
where workers may be exposed to high air concentrations.   
 

Food The general population is most likely to be exposed to trace levels of
chromium in the food that is eaten.  Low levels of chromium(III) occur 
naturally in a variety of foods, such as fruits, vegetables, nuts, beverages, 
and meats.   
 

 

1.4   HOW CAN CHROMIUM ENTER AND LEAVE MY BODY? 
 

Enter your body  
 • inhalation 

 
 

 • ingestion 
 
 
 • dermal 

contact 

When you breathe air containing chromium, some of the chromium will enter 
your body through your lungs.  Some forms of chromium can remain in the 
lungs for several years or longer. 
 
A small percentage of ingested chromium will enter the body through the 
digestive tract.   
 
When your skin comes in contact with chromium, small amounts of 
chromium will enter your body. 
 

Leave your body  Chromium(VI) is changed to chromium(III) in the body.  Most of the 
chromium leaves the body in the urine within a week, although some may 
remain in cells for several years or longer. 
 

 



   
 

   
 
 

 
 
 
 

  

     
 

  

 

   
 

 
   

 
 

 
 

 
 

   
 

 
 

 

 
 

 
 

   
 

 
 

  
 

 
   

   
 

  

  
 

 
 

  
 

 

CHROMIUM 4 

1.  PUBLIC HEALTH STATEMENT 

1.5 HOW CAN CHROMIUM AFFECT MY HEALTH? 

This section looks at studies concerning potential health effects in animal and human studies. 

Respiratory tract Chromium(VI) compounds are more toxic than chromium(III) compounds. 
The most common health problem in workers exposed to chromium 
involves the respiratory tract.  These health effects include irritation of the 
lining of the nose, runny nose, and breathing problems (asthma, cough, 
shortness of breath, wheezing). Workers have also developed allergies to 
chromium compounds, which can cause breathing difficulties and skin 
rashes. 

The concentrations of chromium in air that can cause these effects may be 
different for different types of chromium compounds, with effects occurring 
at much lower concentrations for chromium(VI) compared to chromium(III) .  
However, the concentrations causing respiratory problems in workers are at 
least 60 times higher than levels normally found in the environment. 

Respiratory tract problems similar to those observed in workers have been 
seen in animals exposed to chromium in air. 

Stomach and Small The main health problems seen in animals following ingestion of 
Intestine chromium(VI) compounds are to the stomach and small intestine (irritation 

and ulcer) and the blood (anemia).  Chromium(III) compounds are much 
less toxic and do not appear to cause these problems. 

Male Reproductive 
System 

Sperm damage and damage to the male reproductive system have also 
been seen in laboratory animals exposed to chromium(VI). 

Cancer The International Agency for Research on Cancer (IARC) has determined 
that chromium(VI) compounds are carcinogenic to humans. The National 
Toxicology Program 11th Report on Carcinogens classifies chromium(VI) 
compounds as known to be human carcinogens. 

In workers, inhalation of chromium(VI) has been shown to cause lung 
cancer. An increased in stomach tumors was observed in humans exposed 
to chromium(VI) in drinking water. 

In laboratory animals, chromium(VI) compounds have been shown to cause 
tumors to the stomach,intestinal tract and lung. 

***DRAFT FOR PUBLIC COMMENT*** 



CHROMIUM  5 
 

1.  PUBLIC HEALTH STATEMENT 
 
 

 
 
 
 

***DRAFT FOR PUBLIC COMMENT*** 

1.6   HOW CAN CHROMIUM AFFECT CHILDREN? 
 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

 

Effects in children  There are no studies that have looked at the effects of chromium exposure 
on children.  It is likely that children would have the same health effects as 
adults.  We do not know whether children would be more sensitive than 
adults to the effects of chromium. 
 

Birth defects There are no studies showing that chromium causes birth defects in 
humans.  In animals, some studies show that exposure to high doses during 
pregnancy may cause miscarriage, low birth weight, and some changes in 
development of the skeleton and reproductive system.  Birth defects in 
animals may be related, in part, to chromium toxicity in the mothers. 
 

 

1.7   HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO CHROMIUM? 
 

Avoid tobacco 
smoke 
 
 
Avoid older 
pressure treated 
lumber 
 
 
 
Launder clothing 
from work sites 

Chromium is a component of tobacco smoke.  Avoid smoking in enclosed 
spaces like inside the home or car in order to limit exposure to children and 
other family members. 
 
In the past, pressure treated wood used chromated copper arsenate; 
however, the use of this product in residential settings was discontinued 
effective December 31, 2003.  Avoiding older pressure treated lumber can 
reduce your risk of exposure to chromium.  You may also have your water 
tested to ensure that you are not exposed to high levels of chromium.  
 
Clothing or items removed from the workplace may contain chromium if you 
are employed in a setting where occupational exposure is significant.  
Therefore, common sense hygiene and laundry practices may help avoid 
unnecessary exposures. 
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1.  PUBLIC HEALTH STATEMENT 

1.8	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO 
CHROMIUM? 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find ways 

for treating persons who have been harmed. 

Detecting exposure Since chromium is a required nutrient in the body and is normally present in 
food, chromium is normally present in blood, urine, and body tissues. 

Measuring 
exposure 

Higher than normal levels of chromium in blood or urine may indicate that a 
person has been exposed to chromium.  However, increases in blood and 
urine chromium levels cannot be used to predict the kind of health effects 
that might develop from that exposure. 

1.9	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  Regulations 

can be enforced by law.  The EPA, the Occupational Safety and Health Administration (OSHA), and the 

Food and Drug Administration (FDA) are some federal agencies that develop regulations for toxic 

substances.  Recommendations provide valuable guidelines to protect public health, but cannot be 

enforced by law.  The Agency for Toxic Substances and Disease Registry (ATSDR) and the National 

Institute for Occupational Safety and Health (NIOSH) are two federal organizations that develop 

recommendations for toxic substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels.  These are levels of a toxic 

substance in air, water, soil, or food that do not exceed a critical value.  This critical value is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  Sometimes 

these not-to-exceed levels differ among federal organizations because they used different exposure times 

(an 8-hour workday or a 24-hour day), different animal studies, or other factors. 

Recommendations and regulations are also updated periodically as more information becomes available.  

For the most current information, check with the federal agency or organization that provides it. 
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7 CHROMIUM 

1.  PUBLIC HEALTH STATEMENT 

Some regulations and recommendations for chromium include the following: 

Levels in drinking 
water set by EPA 

The EPA has determined that exposure to chromium in drinking water at 
concentrations of 1 mg/L for 1 day or 10 days is not expected to cause any 
adverse effects in a child. 

Levels in bottled 
water set by FDA 

The FDA has determined that the chromium concentration in bottled 
drinking water should not exceed 0.1 mg/L. 

Levels in workplace 
air set by OSHA 

OSHA set a legal limit for chromium(VI) of 0.0005 mg/m3 chromium in air 
averaged over an 8-hour work day, for chromium(III) of 0.5 mg/m3 chromium 
in air averaged over an 8-hour work day, and for chromium(0) of 1.0 mg/m3 

chromium in air averaged over an 8-hour work day. 

1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics. These clinics 

specialize in recognizing, evaluating, and treating illnesses that result from exposure to hazardous 

substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You may 

request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information and technical 

assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at cdcinfo@cdc.gov, or by writing 

to: 

Agency for Toxic Substances and Disease Registry
 
Division of Toxicology and Environmental Medicine
 
1600 Clifton Road NE
 
Mailstop F-32
 
Atlanta, GA 30333
 
Fax: 1-770-488-4178
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8 CHROMIUM 

1.  PUBLIC HEALTH STATEMENT 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 1-800-553-6847 or 1-703-605-6000 
Web site:  http://www.ntis.gov/ 

***DRAFT FOR PUBLIC COMMENT*** 
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1.  PUBLIC HEALTH STATEMENT 
 

This public health statement tells you about cobalt and the effects of exposure.   

 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for 

long-term federal cleanup activities.  Stable cobalt has been found in at least 426 of the 

1,636 current or former NPL sites.  Radioactive cobalt, as 60Co, has been found in at least 13 of 

the 1,636 current or former NPL sites.  However, the total number of NPL sites evaluated for this 

substance is not known.  As more sites are evaluated, the sites at which cobalt is found may 

increase.  This information is important because exposure to this substance may harm you and 

because these sites may be sources of exposure. 

 

When a substance is released from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  This release does not always lead to 

exposure.  You are exposed to a substance only when you come in contact with it.  You may be 

exposed by breathing, eating, or drinking the substance, or by skin contact.  External exposure to 

radiation may occur from natural or man-made sources.  Naturally occurring sources of radiation 

are cosmic radiation from space or radioactive materials in soil or building materials.  Man-made 

sources of radioactive materials are found in consumer products, industrial equipment, atom 

bomb fallout, and to a smaller extent from hospital waste and nuclear reactors. 

 

If you are exposed to cobalt, many factors determine whether you'll be harmed.  These factors 

include the dose (how much), the duration (how long), and how you come in contact with it.  

You must also consider the other chemicals you're exposed to and your age, sex, diet, family 

traits, lifestyle, and state of health. 
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1.1   WHAT IS COBALT? 
 

Cobalt is a naturally-occurring element that has properties similar to those of iron and nickel.  It 

has an atomic number of 27.  There is only one stable isotope of cobalt, which has an atomic 

mass number of 59.  (An element may have several different forms, called isotopes, with 

different weights depending on the number of neutrons that it contains.  The isotopes of an 

element, therefore, have different atomic mass numbers [number of protons and neutrons], 

although the atomic number [number of protons] remains the same.)  However, there are many 

unstable or radioactive isotopes, two of which are commercially important, cobalt-60 and 

cobalt-57, also written as Co-60 or 60Co and Co-57 or 57Co, and read as cobalt sixty and cobalt 

fifty-seven.  All isotopes of cobalt behave the same chemically and will therefore have the same 

chemical behavior in the environment and the same chemical effects on your body.  However, 

isotopes have different mass numbers and the radioactive isotopes have different radioactive 

properties, such as their half-life and the nature of the radiation they give off.  The half-life of a 

cobalt isotope is the time that it takes for half of that isotope to give off its radiation and change 

into a different isotope.  After one half-life, one-half of the radioactivity is gone.  After a second 

half-life, one-fourth of the original radioactivity is left, and so on.  Radioactive isotopes are 

constantly changing into different isotopes by giving off radiation, a process referred to as 

radioactive decay.  The new isotope may be a different element or the same element with a 

different mass. 

 

Small amounts of cobalt are naturally found in most rocks, soil, water, plants, and animals, 

typically in small amounts.  Cobalt is also found in meteorites.  Elemental cobalt is a hard, 

silvery grey metal.  However, cobalt is usually found in the environment combined with other 

elements such as oxygen, sulfur, and arsenic.  Small amounts of these chemical compounds can 

be found in rocks, soil, plants, and animals.  Cobalt is even found in water in dissolved or ionic 

form, typically in small amounts.  (Ions are atoms, collections of atoms, or molecules containing 

a positive or negative electric charge.)  A biochemically important cobalt compound is 

vitamin B12 or cyanocobalamin.  Vitamin B12 is essential for good health in animals and humans.  

Cobalt is not currently mined in the United States, but has been mined in the past.  Therefore, we 
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obtain cobalt and its other chemical forms from imported materials and by recycling scrap metal 

that contains cobalt. 

 

Cobalt metal is usually mixed with other metals to form alloys, which are harder or more 

resistant to wear and corrosion.  These alloys are used in a number of military and industrial 

applications such as aircraft engines, magnets, and grinding and cutting tools.  They are also used 

in artificial hip and knee joints.  Cobalt compounds are used as colorants in glass, ceramics, and 

paints, as catalysts, and as paint driers.  Cobalt colorants have a characteristic blue color; 

however, not all cobalt compounds are blue.  Cobalt compounds are also used as trace element 

additives in agriculture and medicine.   

 

Cobalt can also exist in radioactive forms.  A radioactive isotope of an element constantly gives 

off radiation, which can change it into an isotope of a different element or a different isotope of 

the same element.  This newly formed nuclide may be stable or radioactive.  This process is 

called radioactive decay.  60Co is the most important radioisotope of cobalt.  It is produced by 

bombarding natural cobalt, 59Co, with neutrons in a nuclear reactor.  60Co decays by giving off a 

beta ray (or electron), and is changed into a stable nuclide of nickel (atomic number 28).  The 

half-life of 60Co is 5.27 years.  The decay is accompanied by the emission of high energy 

radiation called gamma rays.  60Co is used as a source of gamma rays for sterilizing medical 

equipment and consumer products, radiation therapy for treating cancer patients, and for 

manufacturing plastics.  60Co has also been used for food irradiation; depending on the radiation 

dose, this process may be used to sterilize food, destroy pathogens, extend the shelf-life of food, 

disinfest fruits and grain, delay ripening, and retard sprouting (e.g., potatoes and onions).  57Co is 

used in medical and scientific research and has a half-life of 272 days.  57Co undergoes a decay 

process called electron capture to form a stable isotope of iron (57Fe).  Another important cobalt 

isotope, 58Co, is produced when nickel is exposed to a source of neutrons.  Since nickel is used in 

nuclear reactors, 58Co may be unintentionally produced and appear as a contaminant in cooling 

water released by nuclear reactors.  58Co also decays by electron capture, forming another stable 

isotope of iron (58Fe).  60Co may be similarly produced from cobalt alloys in nuclear reactors and 
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released as a contaminant in cooling water.  58Co has a half-life of 71 days and gives off beta and 

gamma radiation in the decay process. 

 

Quantities of radioactive cobalt are normally measured in units of radioactivity (curies or 

becquerels) rather than in units of mass (grams).  The becquerel (Bq) is a new international unit, 

and the curie (Ci) is the traditional unit; both are currently used.  A becquerel is the amount of 

radioactive material in which 1 atom transforms every second, and a curie is the amount of 

radioactive material in which 37 billion atoms transform every second.  For an overview of basic 

radiation physics, chemistry, and biology see Appendix D of this profile.  For more information 

on radiation, see the ATSDR Toxicological Profile for Ionizing Radiation. 

 

To learn more about the properties and uses of cobalt, see Chapters 4 and 5. 

 

1.2   WHAT HAPPENS TO COBALT WHEN IT ENTERS THE ENVIRONMENT? 
 

Cobalt may enter the environment from both natural sources and human activities.  Cobalt occurs 

naturally in soil, rock, air, water, plants, and animals.  It may enter air and water, and settle on 

land from windblown dust, seawater spray, volcanic eruptions, and forest fires and may 

additionally get into surface water from runoff and leaching when rainwater washes through soil 

and rock containing cobalt.  Soils near ore deposits, phosphate rocks, or ore smelting facilities, 

and soils contaminated by airport traffic, highway traffic, or other industrial pollution may 

contain high concentrations of cobalt.  Small amounts of cobalt may be released into the 

atmosphere from coal-fired power plants and incinerators, vehicular exhaust, industrial activities 

relating to the mining and processing of cobalt-containing ores, and the production and use of 

cobalt alloys and chemicals.  58Co and 60Co may be released to the environment as a result of 

nuclear accidents (i.e, Chernobyl), radioactive waste dumping in the sea or from radioactive 

waste landfills, and nuclear power plant operations. 

 

Cobalt cannot be destroyed in the environment.  It can only change its form or become attached 

or separated from particles.  Cobalt released from power plants and other combustion processes 
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is usually attached to very small particles.  Cobalt contained in windborne soil is generally found 

in larger particles than those released from power plants.  These large particles settle to the 

ground or are washed out of the air by rain.  Cobalt that is attached to very small particles may 

stay in the air for many days.  Cobalt released into water may stick to particles in the water 

column or to the sediment at the bottom of the body of water into which it was released, or 

remain in the water column in ionic form.  The specific fate of cobalt will depend on many 

factors such as the chemistry of the water and sediment at a site as well as the cobalt 

concentration and water flow.  Cobalt deposited on soil is often strongly attached to soil particles 

and therefore would not travel very far into the ground.  However, the form of the cobalt and the 

nature of the soil at a particular site will affect how far cobalt will penetrate into the soil.  Both in 

soil and sediment, the amount of cobalt that is mobile will increase under more acidic conditions.  

Ultimately, most cobalt ends up in the soil or sediment.  

 

Plants can accumulate very small amounts of cobalt from the soil, especially in the parts of the 

plant that you eat most often, such as the fruit, grain, and seeds.  While animals that eat these 

plants will accumulate cobalt, cobalt is not known to biomagnify (produce increasingly higher 

concentrations) up the food chain.  Therefore, vegetables, fruits, fish, and meat that you consume 

will generally not contain high amounts of cobalt.  Cobalt is an essential element, required for 

good health in animals and humans, and therefore, it is important that foodstuffs contain 

adequate quantities of cobalt. 

 
60Co and 58Co are moderately short-lived, manufactured radioactive isotopes that are produced in 

nuclear reactors.  Although these isotopes are not produced by nuclear fission, small amounts of 

these radioisotopes are also produced by the neutron interaction with the structural materials 

found in the reactor of nuclear plants, and are produced during the routine operation of nuclear 

plants.  Small amounts may be released to the environment as contaminants in cooling water or 

in radioactive waste.  Since these isotopes are not fission products, they are not produced in 

nuclear weapons testing and are not associated with nuclear fallout.  In the environment, 

radioactive isotopes of cobalt will behave chemically like stable cobalt.  However, 60Co and 58Co 
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will also undergo radioactive decay according to their respective half-lives, 5.27 years and 

71 days. 

 

For more information about what happens to cobalt in the environment, see Chapter 6. 

 

1.3   HOW MIGHT I BE EXPOSED TO COBALT? 
 

Cobalt is widely dispersed in the environment in low concentrations.  You may be exposed to 

small amounts of cobalt by breathing air, drinking water, and eating food containing it.  Children 

may also be exposed to cobalt by eating dirt.  You may also be exposed by skin contact with soil, 

water, cobalt alloys, or other substances that contain cobalt.  Analytical methods used by 

scientists to determine the levels of cobalt in the environment generally do not determine the 

specific chemical form of cobalt present.  Therefore, we do not always know the chemical form 

of cobalt to which a person may be exposed.  Similarly, we do not know what forms of cobalt are 

present at hazardous waste sites.  Some forms of cobalt may be insoluble or so tightly attached to 

particles or embedded in minerals that they are not taken up by plants and animals.  Other forms 

of cobalt that are weakly attached to particles may be taken up by plants and animals. 

 

The concentration of cobalt in soil varies widely, generally ranging from about 1 to 40 ppm 

(1 ppm=1 part of cobalt in a million parts of soil by weight), with an average level of 7 ppm.  

Soils containing less than about 3 ppm of cobalt are considered cobalt-deficient because plants 

growing in them do not have sufficient cobalt to meet the dietary requirements of cattle and 

sheep.  Such cobalt-deficient soils are found in some areas in the southeast and northeast parts of 

the United States.  On the other hand, soils near cobalt-containing mineral deposits, mining and 

smelting facilities, or industries manufacturing or using cobalt alloys or chemicals may contain 

much higher levels of cobalt.  

 

Usually, the air contains very small amounts of cobalt, less than 2 nanograms (1 nanogram=one-

billionth part of a gram) per cubic meter (ng/m3).  The amount of cobalt that you breathe in a day 
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is much less than what you consume in food and water.  You may breathe in higher levels of 

cobalt in dust in areas near cobalt-related industries or near certain hazardous waste sites.   

 

The concentration of cobalt in surface and groundwater in the United States is generally low—

between 1 and 10 parts of cobalt in 1 billion parts of water (ppb) in populated areas; 

concentration may be hundreds or thousands times higher in areas that are rich in cobalt-

containing minerals or in areas near mining or smelting operations.  In most drinking water, 

cobalt levels are less than 1–2 ppb. 

 

For most people, food is the largest source of cobalt intake.  The average person consumes about 

11 micrograms of cobalt a day in their diet.  Included in this food is vitamin B12, which is found 

in meat and diary products.  The recommended daily intake of vitamin B12 is 6 micrograms 

(1 microgram=one-millionth part of a gram). 

 

You may also be exposed to higher levels of cobalt if you work in metal mining, smelting, and 

refining, in industries that make or use cutting or grinding tools, or in other industries that 

produce or use cobalt metal and cobalt compounds.  If good industrial hygiene is practiced, such 

as the use of exhaust systems in the workplace, exposure can be reduced to safe levels.  

Industrial exposure results mainly from breathing cobalt-containing dust. 

 

When we speak of exposure to 60Co, we are interested in exposure to the radiation given off by 

this isotope, primarily the gamma rays.  The general population is rarely exposed to this radiation 

unless a person is undergoing radiation therapy.  However, workers at nuclear facilities, 

irradiation facilities, or nuclear waste storage sites may be exposed to 60Co or 58Co.  Exposures to 

radiation at these facilities are regulated and carefully monitored and controlled.  

 

You can find more information on how you may be exposed to cobalt in Chapter 6. 
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1.4   HOW CAN COBALT ENTER AND LEAVE MY BODY? 
 

Cobalt can enter your body when you breathe in air containing cobalt dust, when you drink water 

that contains cobalt, when you eat food that contains cobalt, or when your skin touches materials 

that contain cobalt.  If you breathe in air that contains cobalt dust, the amount of inhaled cobalt 

that stays in your lungs depends on the size of the dust particles.  The amount that is then 

absorbed into your blood depends on how well the particles dissolve.  If the particles dissolve 

easily, then it is easier for the cobalt to pass into your blood from the particles in your lungs.  If 

the particles dissolve slowly, then they will remain in your lungs longer.  Some of the particles 

will leave your lungs as they normally clean themselves out.  Some of the particles will be 

swallowed into your stomach.  The most likely way you will be exposed to excess cobalt is by 

eating contaminated food or drinking contaminated water.  Levels of cobalt normally found in 

the environment, however, are not high enough to result in excess amounts of cobalt in food or 

water.  The amount of cobalt that is absorbed into your body from food or water depends on 

many things including your state of health, the amount you eat or drink, and the number of days, 

weeks, or years you eat foods or drink fluids containing cobalt.  If you do not have enough iron 

in your body, the body may absorb more cobalt from the foods you eat.  Once cobalt enters your 

body, it is distributed into all tissues, but mainly into the liver, kidney, and bones.  After cobalt is 

breathed in or eaten, some of it leaves the body quickly in the feces.  The rest is absorbed into the 

blood and then into the tissues throughout the body.  The absorbed cobalt leaves the body slowly, 

mainly in the urine.  Studies have shown that cobalt does not readily enter the body through 

normal skin, but it can if the skin has been cut. 

 

Further information on how cobalt can enter or leave your body can be found in Chapter 3. 

 

1.5   HOW CAN COBALT AFFECT MY HEALTH? 
 

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people 

who have been harmed, scientists use many tests.   
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One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and 

released by the body.  In the case of a radioactive chemical, it is also important to gather 

information concerning the radiation dose and dose rate to the body.  For some chemicals, 

animal testing may be necessary.  Animal testing may also be used to identify health effects such 

as cancer or birth defects.  Without laboratory animals, scientists would lose a basic method to 

get information needed to make wise decisions to protect public health.  Scientists have the 

responsibility to treat research animals with care and compassion.  Laws today protect the 

welfare of research animals, and scientists must comply with strict animal care guidelines. 

 

Cobalt has both beneficial and harmful effects on human health.  Cobalt is beneficial for humans 

because it is part of vitamin B12, which is essential to maintain human health.  Cobalt  

(0.16–1.0 mg cobalt/kg of body weight) has also been used as a treatment for anemia (less than 

normal number of red blood cells), including in pregnant women, because it causes red blood 

cells to be produced.  Cobalt also increases red blood cell production in healthy people, but only 

at very high exposure levels.  Cobalt is also essential for the health of various animals, such as 

cattle and sheep.  Exposure of humans and animals to levels of cobalt normally found in the 

environment is not harmful. 

 

When too much cobalt is taken into your body, however, harmful health effects can occur.  

Workers who breathed air containing 0.038 mg cobalt/m3 (about 100,000 times the concentration 

normally found in ambient air) for 6 hours had trouble breathing.  Serious effects on the lungs, 

including asthma, pneumonia, and wheezing, have been found in people exposed to 0.005 mg 

cobalt/m3 while working with hard metal, a cobalt-tungsten carbide alloy.  People exposed to 

0.007 mg cobalt/m3 at work have also developed allergies to cobalt that resulted in asthma and 

skin rashes.  The general public, however, is not likely to be exposed to the same type or amount 

of cobalt dust that caused these effects in workers. 

 

In the 1960s, some breweries added cobalt salts to beer to stabilize the foam (resulting in 

exposures of 0.04–0.14 mg cobalt/kg).  Some people who drank excessive amounts of beer (8–

25 pints/day) experienced serious effects on the heart.  In some cases, these effects resulted in 
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death.  Nausea and vomiting were usually reported before the effects on the heart were noticed.  

Cobalt is no longer added to beer so you will not be exposed from this source.  The effects on the 

heart, however, may have also been due to the fact that the beer-drinkers had protein-poor diets 

and may have already had heart damage from alcohol abuse.  Effects on the heart were not seen, 

however, in people with anemia treated with up to 1 mg cobalt/kg, or in pregnant women with 

anemia treated with 0.6 mg cobalt/kg.  Effects on the thyroid were found in people exposed to 

0.5 mg cobalt/kg for a few weeks.  Vision problems were found in one man following treatment 

with 1.3 mg cobalt/kg for 6 weeks, but this effect has not been seen in other human or animal 

studies. 

 

Being exposed to radioactive cobalt may be very dangerous to your health.  If you come near 

radioactive cobalt, cells in your body can become damaged from gamma rays that can penetrate 

your entire body, even if you do not touch the radioactive cobalt.  Radiation from radioactive 

cobalt can also damage cells in your body if you eat, drink, breathe, or touch anything that 

contains radioactive cobalt.  The amount of damage depends on the amount of radiation to which 

you are exposed, which is related to the amount of activity in the radioactive material and the 

length of time that you are exposed.  Most of the information regarding health effects from 

exposure to radiation comes from exposures for only short time periods.  The risk of damage 

from exposure to very low levels of radiation for long time periods is not known.  If you are 

exposed to enough radiation, you might experience a reduction in white blood cell number, 

which could lower your resistance to infections.  Your skin might blister or burn, and you may 

lose hair from the exposed areas.  This happens to cancer patients treated with large amounts of 

radiation to kill cancer.  Cells in your reproductive system could become damaged and cause 

temporary sterility.  Exposure to lower levels of radiation might cause nausea, and higher levels 

can cause vomiting, diarrhea, bleeding, coma, and even death.  Exposure to radiation can also 

cause changes in the genetic materials within cells and may result in the development of some 

types of cancer. 

 

Studies in animals suggest that exposure to high amounts of nonradioactive cobalt during 

pregnancy might affect the health of the developing fetus.  Birth defects, however, have not been 
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found in children born to mothers who were treated with cobalt for anemia during pregnancy.  

The doses of cobalt used in the animal studies were much higher than the amounts of cobalt to 

which humans would normally be exposed. 

 

Nonradioactive cobalt has not been found to cause cancer in humans or in animals following 

exposure in the food or water.  Cancer has been shown, however, in animals who breathed cobalt 

or when cobalt was placed directly into the muscle or under the skin.  Based on the animal data, 

the International Agency for Research on Cancer (IARC) has determined that cobalt is possibly 

carcinogenic to humans. 

 

Much of our knowledge of cobalt toxicity is based on animal studies.  Cobalt is essential for the 

growth and development of certain animals, such as cows and sheep.  Short-term exposure of 

rats to high levels of cobalt in the air results in death and lung damage.  Longer-term exposure of 

rats, guinea pigs, hamsters, and pigs to lower levels of cobalt in the air results in lung damage 

and an increase in red blood cells.  Short-term exposure of rats to high levels of cobalt in the 

food or drinking water results in effects on the blood, liver, kidneys, and heart.  Longer-term 

exposure of rats, mice, and guinea pigs to lower levels of cobalt in the food or drinking water 

results in effects on the same tissues (heart, liver, kidneys, and blood) as well as the testes, and 

also causes effects on behavior.  Sores were seen on the skin of guinea pigs following skin 

contact with cobalt for 18 days.  Generally, cobalt compounds that dissolve easily in water are 

more harmful than those that are hard to dissolve in water.   

 

Much of what we know about the effects of radioactive cobalt comes from studies in animals.  

The greatest danger of radiation seen in animals is the risk to the developing animal, with even 

moderate amounts of radiation causing changes in the fetus.  High radiation doses in animals 

have also been shown to cause temporary or permanent sterility and changes in the lungs, which 

affected the animals’ breathing.  The blood of exposed animals has lower numbers of white 

blood cells, the cells that aid in resistance to infections, and red blood cells, which carry oxygen 

in the blood.  Radioactive cobalt exposures in animals have also caused genetic damage to cells, 

cancer, and even death. 
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More information on how cobalt can affect your health can be found in Chapter 3. 

 

1.6   HOW CAN COBALT AFFECT CHILDREN? 
 

This section discusses potential health effects from exposures during the period from conception 

to maturity at 18 years of age in humans.  

 

Children can be exposed to cobalt in the same ways as adults.  In addition, cobalt may be 

transferred from the pregnant mother to the fetus or from the mother to the infant in the breast 

milk.  Children may be affected by cobalt the same ways as adults.  Studies in animals have 

suggested that children may absorb more cobalt from foods and liquids containing cobalt than 

adults.  Babies exposed to radiation while in their mother’s womb are believed to be much more 

sensitive to the effects of radiation than adults. 

 

1.7   HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO COBALT 
 

If your doctor finds that you have been exposed to significant amounts of cobalt, ask whether 

your children might also be exposed.  Your doctor might need to ask your state health 

department to investigate. 

 

Since cobalt is naturally found in the environment, people cannot avoid being exposed to it.  

However, the relatively low concentrations present do not warrant any immediate steps to reduce 

exposure.  If you are accidentally exposed to large amounts of cobalt, consult a physician 

immediately. 

 

Children living near waste sites containing cobalt are likely to be exposed to higher 

environmental levels of cobalt through breathing, touching soil, and eating contaminated soil.  

Some children eat a lot of dirt.  You should discourage your children from eating dirt.  Make sure 
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they wash their hands frequently and before eating.  Discourage your children from putting their 

hands in their mouths or hand-to-mouth activity. 

 

You are unlikely to be exposed to high levels of radioactive cobalt unless you are exposed as part 

of a radiotherapy treatment, there is an accident involving a cobalt sterilization or radiotherapy 

unit, or there is an accidental release from a nuclear power plant.  In such cases, follow the 

advice of public health officials who will publish guidelines for reducing exposure to radioactive 

material when necessary.  Workers who work near or with radioactive cobalt should follow the 

workplace safety guidelines of their institution carefully to reduce the risk of accidental 

irradiation. 

 

1.8   IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO COBALT? 

 

We have reliable tests that can measure cobalt in the urine and the blood for periods up to a 

few days after exposure.  The amount of cobalt in your blood or urine can be used to estimate 

how much cobalt you had taken into your body.  The tests are not able to accurately predict 

potential health effects following exposure to cobalt.   

 

It is difficult to determine whether a person has been exposed only to external radiation from 

radioactive cobalt unless the radiation dose was rather large.  Health professionals examining 

people who have health problems similar to those resulting from radiation exposure would need 

to rely on additional information in order to establish if such people had been near a source of 

radioactivity.  It is relatively easy to determine whether a person has been internally exposed to 

radioactive cobalt, as discussed in Chapter 7.  More information on medical tests can be found in 

Chapters 3 and 7. 
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1.9   WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic 

substances include the Environmental Protection Agency (EPA), the Occupational Safety and 

Health Administration (OSHA), the Food and Drug Administration (FDA), and the U.S. Nuclear 

Regulatory Commission (USNRC).   

 

Recommendations provide valuable guidelines to protect public health but cannot be enforced by 

law.  Federal organizations that develop recommendations for toxic substances include the 

Agency for Toxic Substances and Disease Registry (ATSDR), the National Institute for 

Occupational Safety and Health (NIOSH), and the FDA. 

 

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or 

food that are usually based on levels that affect animals; they are then adjusted to help protect 

people.  Sometimes these not-to-exceed levels differ among federal organizations because of 

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal 

studies, or other factors. 

 

Recommendations and regulations are also periodically updated as more information becomes 

available.  For the most current information, check with the federal agency or organization that 

provides it.  Some regulations and recommendations for cobalt include the following: 

 

EPA requires that the federal government be notified if more than 1,000 pounds of cobalt (as the 

bromide, formate, and sulfamate compounds) are released into the environment in a 24-hour 

period.  OSHA regulates levels of nonradioactive cobalt in workplace air.  The limit for an 

8-hour workday, 40-hour workweek is an average of 0.1 mg/m3.  The USNRC and the 

Department of Energy (DOE) regulate occupational exposures as well as exposures of the 

general public to radioactive cobalt. 
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1.10   WHERE CAN I GET MORE INFORMATION? 
 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, your regional Nuclear Regulatory Commission office, or 

contact ATSDR at the address and phone number below. 

 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to 

hazardous substances. 

 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfiles CD-ROM by calling the information and 

technical assistance toll-free number at 1-888-42ATSDR (1-888-422-8737), by email at 

atsdric@cdc.gov, or by writing to:  

 

  Agency for Toxic Substances and Disease Registry 
  Division of Toxicology 
  1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 
 

For-profit organizations may request a copy of final profiles from the following: 

 

  National Technical Information Service (NTIS) 
  5285 Port Royal Road 
  Springfield, VA  22161 
  Phone: 1-800-553-6847 or 1-703-605-6000 
  Web site: http://www.ntis.gov/ 
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1.  PUBLIC HEALTH STATEMENT 
 

This public health statement tells you about copper and the effects of exposure to it.   

 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation.  These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Copper has been found in at least 906 of the 1,647 current 

or former NPL sites.  Although the total number of NPL sites evaluated for this substance is not 

known, the possibility exists that the number of sites at which copper is found may increase in 

the future as more sites are evaluated.  This information is important because these sites may be 

sources of exposure and exposure to this substance may harm you. 

 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment.  Such a release does not always 

lead to exposure.  You can be exposed to a substance only when you come in contact with it and 

your body is able to absorb it.  You may be exposed by breathing, eating, or drinking the 

substance, or by skin contact. 

 

If you are exposed to copper, many factors will determine whether you will be harmed.  These 

factors include the dose (how much), the duration (how long), and how you come in contact with 

it.  You must also consider any other chemicals you are exposed to and your age, sex and other 

genetic traits, diet, family traits, lifestyle, and state of health, including pregnancy and 

developmental stage of embryo/fetus. 

 

1.1   WHAT IS COPPER? 
 

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and, at low levels, 

air.  Its average concentration in the earth's crust is about 50 parts copper per million parts soil 

(ppm) or, stated another way, 50 grams of copper per 1,000,000 grams of soil (1.8 ounces or 

0.11 pounds of copper per 2,200 pounds of soil).  Copper also occurs naturally in all plants and 

animals.  It is an essential element for all known living organisms including humans and other 
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animals at low levels of intake.  At much higher levels, toxic effects can occur.  The term copper 

in this profile not only refers to copper metal, but also to compounds of copper that may be in the 

environment. 

 

Metallic copper can be easily molded or shaped.  The reddish color of this element is most 

commonly seen in the U.S. penny, electrical wiring, and some water pipes.  It is also found in 

many mixtures of metals, called alloys, such as brass and bronze.  Many compounds (substances 

formed by joining two or more chemicals) of copper exist.  These include naturally occurring 

minerals as well as manufactured chemicals.  The most commonly used compound of copper is 

copper sulfate.  Many copper compounds can be recognized by their blue-green color.   

 

Copper is extensively mined and processed in the United States and is primarily used as the 

metal or alloy in the manufacture of wire, sheet metal, pipe, and other metal products.  Copper 

compounds are most commonly used in agriculture to treat plant diseases, like mildew, or for 

water treatment and as preservatives for wood, leather, and fabrics.  For more information on the 

properties and uses of copper, please see Chapters 4 and 5. 

 

1.2   WHAT HAPPENS TO COPPER WHEN IT ENTERS THE ENVIRONMENT? 
 

Copper can enter the environment through releases from the mining of copper and other metals, 

and from factories that make or use copper metal or copper compounds.  Copper can also enter 

the environment through waste dumps, domestic waste water, combustion of fossil fuels and 

wastes, wood production, phosphate fertilizer production, and natural sources (for example, 

windblown dust, from native soils, volcanoes, decaying vegetation, forest fires, and sea spray).  

Therefore, copper is widespread in the environment.  About 1,400,000,000 pounds 

(640,000,000,000 grams) of copper were released into the environment by industries in 2000.  

Copper is often found near mines, smelters, industrial settings, landfills, and waste disposal sites.  

 

When copper is released into soil, it can become strongly attached to the organic material and 

other components (e.g., clay, sand, etc.) in the top layers of soil and may not move very far when 

it is released.  When copper and copper compounds are released into water, the copper that 
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dissolves can be carried in surface waters either in the form of copper compounds or as free 

copper or, more likely, copper bound to particles suspended in the water.  Even though copper 

binds strongly to suspended particles and sediments, there is evidence to suggest that some 

water-soluble copper compounds do enter groundwater.  Copper that enters water eventually 

collects in the sediments of rivers, lakes, and estuaries.  Copper is carried on particles emitted 

from smelters and ore processing plants, and is then carried back to earth through gravity or in 

rain or snow.  Copper is also carried into the air on windblown metallurgical dust.  Indoor release 

of copper comes mainly from combustion processes (for example, kerosene heaters). 

 

Elemental copper does not break down in the environment.  Copper can be found in plants and 

animals, and at high concentrations in filter feeders such as mussels and oysters.  Copper is also 

found in a range of concentrations in many foods and beverages that we eat and drink, including 

drinking water.  You will find additional information on the fate of copper in the environment in 

Chapters 5 and 6. 

 

1.3   HOW MIGHT I BE EXPOSED TO COPPER? 
 

Copper is common in the environment.  You may be exposed to copper by breathing air, 

drinking water, eating food, and by skin contact with soil, water and other copper-containing 

substances.  Most copper compounds found in air, water, sediment, soil and rock are strongly 

attached to dust and dirt or imbedded in minerals.  You can take copper into your body upon 

ingestion of water or soil that contains copper or by inhalation of copper-containing dust.  Some 

copper in the environment is less tightly bound to soil or particles in water and may be soluble 

enough in water to be taken up by plants and animals.  In the general population, soluble copper 

compounds (those that dissolve in water), which are most commonly used in agriculture, are 

more likely to threaten your health.  When soluble copper compounds are released into lakes and 

rivers, they generally become attached to particles in the water within approximately 1 day.  This 

could lessen your exposure to copper in water, depending on how strongly the copper is bound to 

the particles and how much of the particles settle into lake and river sediments.  However, fine 

particles have an enormous surface area and can remain suspended for prolonged periods of 
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time.  Therefore, at high fine particle concentrations, both exposure and uptake can be 

considerable even under conditions of tight copper binding to the suspended particulates.   

 

The concentration of copper in air ranges from a few nanograms (1 nanogram equals 

1/1,000,000,000 of a gram or 4/100,000,000,000 of an ounce) in a cubic meter of air (ng/m3) to 

about 200 ng/m3.  A cubic meter (m3) is approximately 25% larger than a cubic yard.  Near 

smelters, which process copper ore into metal, concentrations may reach 5,000 ng/m3.  You may 

breathe high levels of copper-containing dust if you live or work near copper mines or 

processing facilities. 

 

You may be exposed to levels of soluble copper in your drinking water that are above the 

acceptable drinking water standard of 1,300 parts copper per billion parts of water (ppb), 

especially if your water is corrosive and you have copper plumbing and brass water fixtures.  

The average concentration of copper in tap water ranges from 20 to 75 ppb.  However, many 

households have copper concentrations of over 1,000 ppb.  That is more than 1 milligram per 

liter of water.  This is because copper is dissolved from copper pipes and brass faucets when the 

water sits in the pipes overnight.  After the water is allowed to run for 15–30 seconds, the 

concentration of copper in the water decreases below the acceptable drinking water standard. 

 

The concentration of copper in lakes and rivers ranges from 0.5 to 1,000 ppb with an average 

concentration of 10 ppb.  The average copper concentration in groundwater (5 ppb) is similar to 

that in lakes and rivers; however, monitoring data indicate that some groundwater contains levels 

of copper (up to 2,783 ppb) that are well above the standard of 1,300 ppb for drinking water.  

This copper is generally bound to particles in the water.  Lakes and reservoirs recently treated 

with copper compounds to control algae or receive cooling water from a power plant can have 

high concentrations of dissolved copper.  Once in natural water, much of this copper soon 

attaches to particles or convert to other forms that can settle into sediments.  This can limit 

exposure to copper unless the sediments are stirred; for example, by the resuspension and 

swallowing of sediments by swimmers in recreational waters. 
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Garden products containing copper that are used to control certain plant diseases are also a 

potential source of exposure through contact with skin or if they are accidentally swallowed.  For 

example, you can find copper compounds in some fungicides. 

 

Soil generally contains between 2 and 250 ppm copper, although concentrations close to 

17,000 ppm have been found near copper and brass production facilities.  High concentrations of 

copper may be found in soil because dust from these industries settles out of the air, or wastes 

from mining and other copper industries are disposed of on the soil.  Another common source of 

copper in soil results from spreading sludge from sewage treatment plants.  This copper 

generally stays strongly attached to the surface layer of soil.  You may be exposed to this copper 

by skin contact.  Children may also be exposed to this copper by hand to mouth contact and 

eating the contaminated dirt and dust. 

 

Food naturally contains copper.  You eat and drink about 1 milligram (1/1,000 of a gram or 

4/100,000 ounces) of copper every day.   

 

While some hazardous waste sites on the NPL contain high levels of copper, we do not always 

know how high it is above natural levels.  We also do not know what form it is in at most of 

these sites.  However, evidence suggests that most copper at these sites is strongly attached to 

soil. 

 

You may be exposed to copper in the workplace.  If you work in the industry of mining copper 

or processing the ore, you are exposed to copper by breathing copper-containing dust or by skin 

contact.  If you grind or weld copper metal, you may breathe high levels of copper dust and 

fumes.  Occupational exposure to forms of copper that are soluble or not strongly attached to 

dust or dirt would most commonly occur in agriculture, water treatment, and industries such as 

electroplating, where soluble copper compounds are used.  Exposure to copper in air in the 

workplace is regulated and is set to be below concentrations that can be harmful to you.   

 

For more information on the potential for exposure to copper, please refer to Chapter 6. 
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1.4   HOW CAN COPPER ENTER AND LEAVE MY BODY? 
 

Copper can enter your body when you drink water or eat food, soil, or other substances that 

contain copper.  Copper can also enter your body if you breathe air or dust containing copper.  

Copper may enter the lungs of workers exposed to copper dust or fumes. 

 

Copper rapidly enters the bloodstream and is distributed throughout the body after you eat or 

drink it.  Certain substances in foods eaten with copper can affect the amount of copper that 

enters the bloodstream from the gastrointestinal tract.  Your body is very good at blocking high 

levels of copper from entering the bloodstream.  We do not know how much copper enters the 

body through the lungs or skin.  Copper then leaves your body in feces and urine, mostly in 

feces.  It takes several days for copper to leave your body.  Generally, the amount of copper in 

your body remains constant (the amount that enters your body equals the amount that leaves).  

More information on how copper enters and leaves the body is presented in Chapter 3. 

 

1.5   HOW CAN COPPER AFFECT MY HEALTH? 
 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways for treating persons who have been harmed. 

 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal care guidelines because 

laws today protect the welfare of research animals. 

 

Copper is essential for good health.  However, exposure to higher doses can be harmful.  Long-

term exposure to copper dust can irritate your nose, mouth, and eyes, and cause headaches, 

dizziness, nausea, and diarrhea.  If you drink water that contains higher than normal levels of 



COPPER  7 
 

1.  PUBLIC HEALTH STATEMENT 
 
 

 
 
 
 

 

copper, you may experience nausea, vomiting, stomach cramps, or diarrhea.  Intentionally high 

intakes of copper can cause liver and kidney damage and even death.  We do not know if copper 

can cause cancer in humans.  EPA does not classify copper as a human carcinogen because there 

are no adequate human or animal cancer studies.  

 

More detailed information on the health effects of copper in animals and humans can be found in 

Chapter 3. 

 

1.6   HOW CAN COPPER AFFECT CHILDREN? 
 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

 

Exposure to high levels of copper will result in the same types of effects in children and adults.  

We do not know if these effects would occur at the same dose level in children and adults.  

Studies in animals suggest that children may have more severe effects than adults; we do not 

know if this would also be true in humans.  There is a very small percentage of infants and 

children who are unusually sensitive to copper.  We do not know if copper can cause birth 

defects or other developmental effects in humans.  Studies in animals suggest that ingestion of 

high levels of copper may cause a decrease in fetal growth.  

 

1.7   HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO COPPER? 
 

The greatest potential source of copper exposure is through drinking water, especially in water 

that is first drawn in the morning after sitting in copper piping and brass faucets overnight.  To 

reduce copper in drinking water, run the water for at least 15–30 seconds before using it.  

Additionally, if there is concern about the concentration of copper in drinking water exceeding 

the minimum value of 1,300 ppb, families should have their water tested. 
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If your doctor finds that you have been exposed to substantial amounts of copper, ask whether 

your children might also have been exposed.  Your doctor might need to ask your state health 

department to investigate. 

 

1.8   IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
 EXPOSED TO COPPER? 
 

Copper is normally found in all tissues of the body, blood, urine, feces, hair, and nails.  High 

levels of copper in the blood, urine, hair, and nails can show that you have been exposed to 

higher than normal levels of copper.  Tests to measure copper levels in the body are not usually 

available at a doctor’s office because they require special equipment, but the doctor can send 

samples to a specialty laboratory.  Although these tests can show that you have been exposed to 

higher than normal copper levels, they can not be used to predict the extent of exposure or 

potential health effects.  More detailed information on the measurement of copper is provided in 

Chapters 3 and 7. 

 

1.9   WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
 PROTECT HUMAN HEALTH? 
 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law.  The EPA, the Occupational Safety and Health 

Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 

and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 

 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  
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Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

 

Recommendations and regulations are also updated periodically as more information becomes 

available.  For the most current information, check with the federal agency or organization that 

provides it.  Some regulations and recommendations for copper include the following: 

 

The EPA has determined that drinking water should not contain more than 1.3 mg copper per 

liter of water (1.3 mg/L).  The EPA has also developed regulations on the amount of copper that 

industry is allowed to release. 

 

The OSHA has set a limit of 0.1 milligrams/cubic meter (mg/m3) for copper fumes (vapor 

generated from heating copper) and 1.0 mg/m3 for copper dusts (fine metallic copper particles) 

and mists (aerosols of soluble copper) in workroom air to protect workers during an 8-hour work 

shift (40-hour workweek).  

 

The Food and Nutrition Board of the Institute of Medicine has developed recommended dietary 

allowances (RDAs) of 340 micrograms (µg) of copper per day for children aged 1–3 years, 

440 µg/day for children aged 4–8 years, 700 µg/day for children aged 9–13 years, 890 µg/day for 

children aged 14–18 years, and 900 µg/day for adults.  This provides enough copper to maintain 

health.  Further information on regulations and guidelines pertaining to copper is provided in 

Chapter 8. 

 

1.10   WHERE CAN I GET MORE INFORMATION? 
 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 
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ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 

 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information 

and technical assistance number at 1-888-42ATSDR (1-888-422-8737), by e-mail at 

atsdric@cdc.gov, or by writing to:  

 

  Agency for Toxic Substances and Disease Registry 
  Division of Toxicology 
  1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 
 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

 

  National Technical Information Service (NTIS) 
  5285 Port Royal Road 
  Springfield, VA 22161 
  Phone: 1-800-553-6847 or 1-703-605-6000 
  Web site: http://www.ntis.gov/ 
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1.  PUBLIC HEALTH STATEMENT

This public health statement tells you about di(2-ethylhexyl) phthalate (DEHP) and the effects of

exposure.  

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for

long-term federal cleanup activities.  DEHP has been found in at least 737 of the 1,613 current or

former NPL sites.  However, the total number of NPL sites evaluated for DEHP is not known. 

As more sites are evaluated, the sites at which DEHP is found may increase.  This information is

important because exposure to DEHP may harm you and because these sites may be sources of

exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment.  This release does not always lead to

exposure.  You are exposed to a substance only when you come in contact with it.  You may be

exposed by breathing, eating, or drinking the substance, or by skin contact.

If you are exposed to DEHP, many factors determine whether you’ll be harmed.  These factors

include the dose (how much), the duration (how long), and how you come in contact with it. 

You must also consider the other chemicals you’re exposed to and your age, sex, diet, family

traits, lifestyle, and state of health.

1.1 WHAT IS DEHP?

DEHP, which is an abbreviation for di(2-ethylhexyl) phthalate, is a manufactured chemical that

is commonly added to plastics to make them flexible.  Other names for this compound are

dioctyl phthalate (DOP) and bis(2-ethylhexyl) phthalate (BEHP).  (Note that di-n-octyl

phthalate, however, is the name for a different chemical.)  Trade names used for DEHP include

Platinol DOP, Octoil, Silicol 150, Bisoflex 81, and Eviplast 80.  DEHP is a colorless liquid with

almost no odor.  It does not evaporate easily, and little will be present in the air even near
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sources of production.  It dissolves more easily in materials such as gasoline, paint removers, and

oils than it does in water.  It is present in many plastics, especially vinyl materials, which may

contain up to 40% DEHP, although lower levels are common.  DEHP is present in plastic

products such as wall coverings, tablecloths, floor tiles, furniture upholstery, shower curtains,

garden hoses, swimming pool liners, rainwear, baby pants, dolls, some toys, shoes, automobile

upholstery and tops, packaging film and sheets, sheathing for wire and cable, medical tubing,

and blood storage bags.  Additional information on the properties of DEHP and its uses is found

in Chapters 4 and 5.

1.2 WHAT HAPPENS TO DEHP WHEN IT ENTERS THE ENVIRONMENT?

DEHP can enter the environment through releases from factories that make or use DEHP and

from household items containing it.  Over long periods of time, it can move out of plastic

materials into the environment.  Therefore, DEHP is widespread in the environment; about

291,000 pounds were released in 1997 from industries.  It is often found near industrial settings,

landfills, and waste disposal sites.  A large amount of plastic that contains DEHP is buried at

landfill sites.  DEHP has been found in groundwater near waste disposal facilities.  

When DEHP is released to soil, it usually attaches strongly to the soil and does not move very

far away from where it was released.  When DEHP is released to water, it dissolves very slowly

into underground water or surface waters that contact it.  It takes many years before DEHP in

buried or discarded materials disappears from the environment.  Because DEHP does not

evaporate easily, normally very little goes into the air.  DEHP in air will bind to dust particles

and will be carried back down to earth through gravity and rain or snow.  Indoor releases of

DEHP to the air from plastic materials, coatings, and flooring in home and work environments,

although small, can lead to higher indoor levels than are found in the outdoor air.

DEHP can break down in the presence of other chemicals to produce mono(2-ethylhexyl)-

phthalate (MEHP) and 2-ethylhexanol.  Many of the properties of MEHP are like those of

DEHP, and therefore its fate in the environment is similar.  In the presence of oxygen, DEHP in

water and soil can be broken down by microorganisms to carbon dioxide and other simple
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chemicals.  DEHP does not break down very easily when deep in the soil or at the bottom of

lakes or rivers where there is little oxygen.  It can be found in small amounts in fish and other

animals, and some uptake by plants has been reported.  You will find additional information on

the fate of DEHP in the environment in Chapters 5 and 6.

1.3 HOW MIGHT I BE EXPOSED TO DEHP?

You can be exposed to DEHP through air, water, or skin contact with plastics that have DEHP in

them.  Food may also contain DEHP, but it is not certain how much. 

It is not clear, but it is likely that a little DEHP is transferred by skin contact with plastic clothing

or other articles that contain DEHP.  Exposure through this route is expected to be low since

plastic articles of clothing, like raincoats, do not have direct contact with your skin, and transfer

is probably very low even if they do touch you.

You may be exposed to DEHP through drinking water, but it is not known how common this is. 

If you drink water from a well located near a landfill or waste site, you may be exposed to

higher-than-average levels of DEHP.

You can breathe in DEHP that has been released to the environment.  The average air level of

DEHP is very low, less than 2 parts of DEHP per trillion parts of air (ppt) in cities and industrial

areas.  DEHP levels in the indoor air in a room with recently installed flooring could be higher

than levels in the outdoor air.  Workers in factories that make or use DEHP also breathe in

higher-than-average levels of this compound.

DEHP also can enter your body during certain medical procedures, and medical exposures are

likely to be greater than any environmental exposures.  Blood products that are stored in plastic

bags and used for transfusions contain from 4.3 to 1,230 parts of DEHP per million parts of

blood (ppm).  Other plastic medical products also release DEHP.  Flexible tubing used to

administer fluids or medication can transfer DEHP to the patient.  The plastic tubing used for

kidney dialysis frequently contains DEHP and causes DEHP to enter the patient's blood.  DEHP
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also is present in the plastic tubing of respirators and is carried from it to the lungs.  Additional

information concerning sources of exposure to DEHP is found in Chapter 6.

1.4 HOW CAN DEHP ENTER AND LEAVE MY BODY?

DEHP enters your body when you eat food or drink water containing this material or when you

breathe in contaminated air.  Small amounts of DEHP might enter your body by skin contact

with plastics, but scientists are fairly certain that very little enters this way.  Most DEHP that

enters your body in food, water, or air is taken up into the blood from the intestines and lungs. 

DEHP can be introduced directly into your bloodstream if you get a blood transfusion, receive

medicines through flexible plastic tubing, or have dialysis treatments.

After DEHP is ingested, most of it is rapidly broken down in the gut to MEHP and

2-ethylhexanol.  Breakdown is much slower if DEHP enters your blood directly by way of a

transfusion.  Although some MEHP is absorbed into the bloodstream from the gut, MEHP is

poorly absorbed, so that much of ingested DEHP leaves the body in the feces.  The compounds

that do enter the blood travel through the bloodstream to your liver, kidneys, testes, and other

tissues, and small amounts might become stored in your fat and could possibly be secreted in

breast milk.  Most of the DEHP, MEHP, and 2-ethylhexanol leaves your body within 24 hours in

the urine and feces.  Additional information on the uptake, metabolism, and excretion of DEHP

is found in Chapter 3.

1.5 HOW CAN DEHP AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists use many tests.  

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing might be necessary.  Animal testing

might also be used to identify health effects such as cancer or birth defects.  Without laboratory

animals, scientists would lose a basic method to get information needed to make wise decisions
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to protect public health.  Scientists have the responsibility to treat research animals with care and

compassion.  Laws today protect the welfare of research animals, and scientists must comply

with strict animal care guidelines.

DEHP, at the levels found in the environment, is not expected to cause adverse health effects in

humans.  A man who voluntarily swallowed 10 g (approximately 0.4 ounces) of DEHP had

stomach irritation and diarrhea.  Most of what we know about the health effects of DEHP comes

from studies of rats and mice that were given DEHP in their food, or the DEHP was placed in

their stomach with the aid of a tube through their mouth.  In most of these studies, the amounts

of DEHP given to the animals were much higher than the amounts found in the environment. 

Rats and mice appear to be particularly sensitive to some of the effects of DEHP.  Thus, because

certain animal models may not apply to humans, it is more difficult to predict some of the health

effects of DEHP in humans using information from these studies.

Breathing DEHP does not appear to have serious harmful effects.  Studies in rats have shown

that DEHP in the air has no effect on lifespan or the ability to reproduce.  As mentioned

previously, almost no DEHP evaporates into air.  You probably will not have any health effects

from skin contact with DEHP because it cannot be taken up easily through the skin.

Short-term oral exposures to levels of DEHP much higher than those found in the environment

interfered with sperm formation in mice and rats.  These effects were reversible, but sexual

maturity was delayed when the animals were exposed before puberty.  Short-term exposures to

low levels of DEHP appeared to have no effect on male fertility. 

Studies of long-term exposures in rats and mice have shown that high oral doses of DEHP

caused health effects mainly in the liver and testes.  These effects were induced by levels of

DEHP that are much higher than those received by humans from environmental exposures. 

Toxicity of DEHP in other tissues is less well characterized, although effects in the thyroid,

ovaries, kidneys, and blood have been reported in a few animal studies.  The potential for kidney

effects is a particular concern for humans because this organ is exposed to DEHP during dialysis

and because structural and functional kidney changes have been observed in some exposed rats. 
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Since changes in the kidneys of long-term dialysis patients might be due to the underlying

kidney disease, and kidney changes have not been consistently seen in animals exposed to

DEHP, the significance of the rat kidney changes is not clear.

Humans absorb and breakdown DEHP in the body differently than rats and mice.  Therefore,

many of the effects seen in rats and mice after exposures to DEHP might not occur in humans

and higher animals like monkeys (primates).  More information on the health effects of DEHP is

found in Chapters 2 and 3.

No studies have evaluated the potential for DEHP to cause cancer in humans.  Eating high doses

of DEHP for a long time resulted in liver cancer in rats and mice. 

The Department of Health and Human Services (DHHS) has determined that DEHP may

reasonably be anticipated to be a human carcinogen.  EPA has determined that DEHP is a

probable human carcinogen.  These determinations were based entirely on liver cancer in rats

and mice.  The International Agency for Research on Cancer (IARC) has recently changed its

classification for DEHP from “possibly carcinogenic to humans” to “cannot be classified as to its

carcinogenicity to humans,” because of the differences in how the livers of humans and primates

respond to DEHP as compared with the livers of rats and mice.

1.6 HOW CAN DEHP AFFECT CHILDREN?

This section discusses potential health effects from exposures during the period from conception

to maturity at 18 years of age in humans. 

Children can be exposed to DEHP if they eat food or drink water contaminated with DEHP or if

they breathe in the chemical from ambient or indoor air.  Small children can also be exposed by

sucking on or skin contact with plastic objects (toys) and pacifiers that contain DEHP, as well as

by ingestion of breast milk containing DEHP.  Children also can be exposed to DEHP if they

undergo certain medical procedures that require the use of flexible tubing such as that used to
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administer fluids or medication to the patient.  However, there is no conclusive evidence of

adverse health effects in children exposed to DEHP in any of these ways.  

In studies of pregnant mice and rats orally exposed to large doses of DEHP, effects on the

development of the fetus, including birth defects and even fetal death, were observed. 

Researchers observed alterations in the structure of bones and of parts of the brain, and in the

liver, kidney, and testes of the young animals.  These harmful effects suggested that DEHP or

some of its breakdown products passed across the placenta and reached the fetus.  Therefore,

humans exposed to sufficiently high levels of DEHP during pregnancy could possibly have

babies with low birth weights and/or skeletal or nervous system developmental problems, but

this is not certain.  Studies in animals also have shown that DEHP or some of its breakdown

products can pass from mother to babies via the breast milk and alter the development of the

young animals.  This could also happen in humans because DEHP has been detected in human

milk.

We do not know whether children differ from adults in their susceptibility to health effects from

DEHP.  However, studies suggest that young male animals are more susceptible than older ones

to the adverse effects of DEHP on the sex organs.

More information regarding children’s health and DEHP can be found in Section 3.7, Children’s

Susceptibility.

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO DEHP?

If your doctor finds that you have been exposed to significant amounts of DEHP, ask whether

your children might also be exposed.  Your doctor might need to ask your state 

health department to investigate.  As discussed in Section 1.8, tests for DEHP only provide a

measure of recent exposure to the chemical.

DEHP is used in many products that are made from plastic, but especially a plastic known as

polyvinyl chloride (PVC) or vinyl.  When it is found in products, DEHP is at a higher level when
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that product is new.  Less is found in products that are old.  Items made from PVC include many

plastic toys, some plastic furniture, car and furniture upholstery, shower curtains, some garden

hoses, tablecloths, and some flooring (vinyl flooring).  Not all PVC products contain DEHP, but

it is found in many products.  Because DEHP might be in some toys, there is a concern that

children chewing on such toys might be exposed.  One study has shown that DEHP can go from

plastics to laboratory-simulated saliva.

1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO DEHP?

The most specific test that can be used to determine if you have been exposed to DEHP is the

measurement of MEHP and other breakdown chemicals in your urine or blood.  This test only

provides a measure of recent exposure, since DEHP is rapidly broken down into other substances

and excreted from your body.  You also could be tested for another breakdown product (phthalic

acid), but this test would not be specific for DEHP.  One or 2 days after exposure, your feces

could be tested for the presence of DEHP metabolites.  These tests are not routinely available

through health care providers.  More information on medical tests for DEHP is found in

Chapters 3 and 7.

1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health. 

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations provide valuable guidelines to protect public health but cannot be enforced by

law.  Federal organizations that develop recommendations for toxic substances include the

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for

Occupational Safety and Health (NIOSH).
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Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals; then they are adjusted to help protect

people.  Sometimes these not-to-exceed levels differ among federal organizations because of

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal

studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available.  For the most current information, check with the federal agency or organization that

provides it.  Some regulations and recommendations for DEHP include the following:

Several federal guidelines regulate DEHP in consumer products, drinking water, and the work

environment.  FDA limits the types of food packaging materials that can contain DEHP.  EPA

limits the amount of DEHP in drinking water to 6 parts of DEHP per billion parts of water

(6 ppb).  EPA requires that spills of 100 pounds or more of DEHP to the environment be

reported to the agency.  The average concentration of DEHP in workplace air is limited by

OSHA to 5 milligrams of DEHP per cubic meter (mg/m3) of air over an 8-hour workday.  The

short-term (15-minute) exposure limit is 10 mg/m3.  The guidelines established by the American

Conference of Governmental Industrial Hygienists (ACGIH) for the workplace are the same as

the OSHA regulations.  More information on government regulations pertaining to DEHP is

found in Chapter 8.

1.10 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
Web site: http://www.atsdr.cdc.gov

* Information line and technical assistance
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Phone: 1-888-42-ATSDR (1-888-422-8737)
Fax: 1-404-498-0057

ATSDR can also tell you the location of occupational and environmental health clinics.  These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.

* To order toxicological profiles, contact

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone: 1-800-553-6847 or 1-703-605-6000



TOXICOLOGICAL PROFILE FOR 

LEAD 


 


 

 


 


U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Public Health Service 


Agency for Toxic Substances and Disease Registry


August 2007 



1 LEAD 

1. PUBLIC HEALTH STATEMENT 

This public health statement tells you about lead and the effects of exposure to it.   

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Lead has been found in at least 1,272 of the 1,684 current 

or former NPL sites.  Although the total number of NPL sites evaluated for this substance is not 

known, the possibility exists that the number of sites at which lead is found may increase in the 

future as more sites are evaluated.  This information is important because these sites may be 

sources of exposure and exposure to this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment. Such a release does not always 

lead to exposure. You can be exposed to a substance only when you come in contact with it.  

You may be exposed by breathing, eating, or drinking the substance, or by skin contact. 

If you are exposed to lead, many factors will determine whether you will be harmed.  These 

factors include the dose (how much), the duration (how long), and how you come in contact with 

it. You must also consider any other chemicals you are exposed to and your age, sex, diet, 

family traits, lifestyle, and state of health. 

1.1 WHAT IS LEAD? 

Lead is a heavy, low melting, bluish-gray metal that occurs naturally in the Earth's crust.  

However, it is rarely found naturally as a metal.  It is usually found combined with two or more 

other elements to form lead compounds.  

Metallic lead is resistant to corrosion (i.e., not easily attacked by air or water).  When exposed to 

air or water, thin films of lead compounds are formed that protect the metal from further attack.  

Lead is easily molded and shaped.  Lead can be combined with other metals to form alloys.  

Lead and lead alloys are commonly found in pipes, storage batteries, weights, shot and 
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ammunition, cable covers, and sheets used to shield us from radiation.  The largest use for lead is 

in storage batteries in cars and other vehicles. 

Lead compounds are used as a pigment in paints, dyes, and ceramic glazes and in caulk.  The 

amount of lead used in these products has been reduced in recent years to minimize lead’s 

harmful effect on people and animals.  Tetraethyl lead and tetramethyl lead were once used in 

the United States as gasoline additives to increase octane rating.  However, their use was phased 

out in the United States in the 1980s, and lead was banned for use in gasoline for motor vehicles 

beginning January 1, 1996.  Tetraethyl lead may still be used in gasoline for off-road vehicles 

and airplanes. It is also still used in a number of developing countries.  Lead used in 

ammunition, which is the largest non-battery end-use, has remained fairly constant in recent 

years. However, even the use of lead in bullets and shot as well as in fishing sinkers is being 

reduced because of its harm to the environment.  

Most lead used by industry comes from mined ores ("primary") or from recycled scrap metal or 

batteries ("secondary"). Lead is mined in the United States, primarily in Alaska and Missouri.  

However, most lead today is “secondary” lead obtained from lead-acid batteries.  It is reported 

that 97% of these batteries are recycled.   

For more information on the physical and chemical properties of lead, please see Chapter 4.  For 

more on the production and use of lead, please see Chapter 5. 

1.2 WHAT HAPPENS TO LEAD WHEN IT ENTERS THE ENVIRONMENT? 

Lead occurs naturally in the environment.  However, most of the high levels found throughout 

the environment come from human activities.  Environmental levels of lead have increased more 

than 1,000-fold over the past three centuries as a result of human activity.  The greatest increase 

occurred between the years 1950 and 2000, and reflected increasing worldwide use of leaded 

gasoline. Lead can enter the environment through releases from mining lead and other metals, 

and from factories that make or use lead, lead alloys, or lead compounds.  Lead is released into 

the air during burning coal, oil, or waste.  Before the use of leaded gasoline was banned, most of 
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the lead released into the U.S. environment came from vehicle exhaust.  In 1979, cars released 

94.6 million kilograms (208.1 million pounds) of lead into the air in the United States.  In 1989, 

when the use of lead was limited but not banned, cars released only 2.2 million kg (4.8 million 

pounds) to the air. Since EPA banned the use of leaded gasoline for highway transportation in 

1996, the amount of lead released into the air has decreased further.  Before the 1950s, lead was 

used in pesticides applied to fruit orchards. Once lead gets into the atmosphere, it may travel 

long distances if the lead particles are very small.  Lead is removed from the air by rain and by 

particles falling to land or into surface water. 

Sources of lead in dust and soil include lead that falls to the ground from the air, and weathering 

and chipping of lead-based paint from buildings, bridges, and other structures.  Landfills may 

contain waste from lead ore mining, ammunition manufacturing, or other industrial activities 

such as battery production. Disposal of lead-containing products contribute to lead in municipal 

landfills. Past uses of lead such as its use in gasoline are a major contributor to lead in soil, and 

higher levels of lead in soil are found near roadways.  Most of the lead in inner city soils comes 

from old houses with paint containing lead and previous automotive exhaust emitted when 

gasoline contained lead. 

Once lead falls onto soil, it sticks strongly to soil particles and remains in the upper layer of soil.  

That is why past uses of lead such as lead in gasoline, house paint, and pesticides are so 

important in the amount of lead found in soil.   

Small amounts of lead may enter rivers, lakes, and streams when soil particles are moved by 

rainwater. Small amounts of lead from lead pipe or solder may be released into water when the 

water is acidic or “soft”. Lead may remain stuck to soil particles or sediment in water for many 

years. Movement of lead from soil particles into groundwater is unlikely unless the rain falling 

on the soil is acidic or "soft".  Movement of lead from soil will also depend on the type of lead 

compound and on the physical and chemical characteristics of the soil.  
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Sources of lead in surface water or sediment include deposits of lead-containing dust from the 

atmosphere, waste water from industries that handle lead (primarily iron and steel industries and 

lead producers), urban runoff, and mining piles.   

Some lead compounds are changed into other forms of lead by sunlight, air, and water.  

However, elemental lead cannot be broken down. 

The levels of lead may build up in plants and animals from areas where air, water, or soil are 

contaminated with lead.  If animals eat contaminated plants or animals, most of the lead that they 

eat will pass through their bodies.  Chapter 6 contains more information about what happens to 

lead in the environment. 

1.3 HOW MIGHT I BE EXPOSED TO LEAD? 

Lead is commonly found in soil especially near roadways, older houses, old orchards, mining 

areas, industrial sites, near power plants, incinerators, landfills, and hazardous waste sites.  

People living near hazardous waste sites may be exposed to lead and chemicals that contain lead 

by breathing air, drinking water, eating foods, or swallowing dust or dirt that contain lead.  

People may be exposed to lead by eating food or drinking water that contains lead.  Drinking 

water in houses containing lead pipes may contain lead, especially if the water is acidic or “soft”.  

If one is not certain whether an older building contains lead pipes, it is best to let the water run a 

while before drinking it so that any lead formed in the pipes can be flushed out.  People living in 

areas where there are old houses that have been painted with lead paint may be exposed to higher 

levels of lead in dust and soil. Similarly, people who live near busy highways or on old orchard 

land where lead arsenate pesticides were used in the past may be exposed to higher levels of 

lead. People may also be exposed to lead when they work in jobs where lead is used or have 

hobbies in which lead is used, such as making stained glass. 

Foods may contain small amounts of lead.  However, since lead solder is no longer used in cans, 

very little lead is found in food. Leafy fresh vegetables grown in lead-containing soils may have 

lead-containing dust on them.  Lead may also enter foods if they are put into improperly glazed 
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pottery or ceramic dishes and from leaded-crystal glassware.  Illegal whiskey made using stills 

that contain lead-soldered parts (such as truck radiators) may also contain lead.  Cigarette smoke 

may also contain small amounts of lead.  The amount of lead found in canned foods decreased 

87% from 1980 to 1988 in the United States, which indicates that the chance of exposure to lead 

in canned food from lead-soldered containers has been greatly reduced.  Lead-soldered cans are 

still used in some other nations.  In the most recent studies, lead was not detectable in most foods 

and the average dietary intake of lead was about 1 microgram (a microgram is a millionth of a 

gram) per kilogram of body weight per day.  Children may be exposed to lead by hand-to-mouth 

contact after exposure to lead-containing soil or dust. 

In general, very little lead is found in lakes, rivers, or groundwater used to supply the public with 

drinking water. More than 99% of all publicly supplied drinking water contains less than 

0.005 parts of lead per million parts of water (ppm).  However, the amount of lead taken into 

your body through drinking water can be higher in communities with acidic water supplies.  

Acidic water makes it easier for the lead found in pipes, leaded solder, and brass faucets to be 

dissolved and to enter the water we drink.  Public water treatment systems are now required to 

use control measures to make water less acidic.  Plumbing that contains lead may be found in 

public drinking water systems, and in houses, apartment buildings, and public buildings that are 

more than 20 years old. However, as buildings age, mineral deposits form a coating on the 

inside of the water pipes that insulates the water from lead in the pipe or solder, thus reducing the 

amount of lead that can leach into the water.  Since 1988, regulations require that drinking water 

coolers must not contain lead in parts that come into contact with drinking water. 

Breathing in, or swallowing airborne dust and dirt, is another way you can be exposed to lead.  In 

1984, burning leaded gasoline was the single largest source of lead emissions.  Very little lead in 

the air comes from gasoline now because EPA has banned its use in gasoline for motor vehicles.  

Other sources of lead in the air include releases to the air from industries involved in iron and 

steel production, lead-acid-battery manufacturing, and nonferrous (brass and bronze) foundries.  

Lead released into air may also come from burning of solid waste that contains lead, windblown 

dust, volcanoes, exhaust from workroom air, burning or weathering of lead-painted surfaces, 

fumes and exhaust from leaded gasoline, and cigarette smoke.   
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Skin contact with dust and dirt containing lead occurs every day.  Recent data have shown that 

inexpensive cosmetic jewelry pieces sold to the general public may contain high levels of lead 

which may be transferred to the skin through routine handling.  However, not much lead can get 

into your body through your skin. 

In the home, you or your children may be exposed to lead if you take some types of home 

remedy medicines that contain lead compounds.  Lead compounds are in some non-Western 

cosmetics, such as surma and kohl.  Some types of hair colorants, cosmetics, and dyes contain 

lead acetate. Read the labels on hair coloring products, use them with caution, and keep them 

away from children. 

People who are exposed at work are usually exposed by breathing in air that contains lead 

particles. Exposure to lead occurs in many jobs.  People who work in lead smelting and refining 

industries, brass/bronze foundries, rubber products and plastics industries, soldering, steel 

welding and cutting operations, battery manufacturing plants, and lead compound manufacturing 

industries may be exposed to lead.  Construction and demolition workers and people who work 

at municipal waste incinerators, pottery and ceramics industries, radiator repair shops, and other 

industries that use lead solder may also be exposed.  Painters who sand or scrape old paint may 

be exposed to lead in dust.  Between 0.5 and 1.5 million workers are exposed to lead in the 

workplace. In California alone, more than 200,000 workers are exposed to lead.  Families of 

workers may be exposed to higher levels of lead when workers bring home lead dust on their 

work clothes. 

You may also be exposed to lead in the home if you work with stained glass as a hobby, make 

lead fishing weights or ammunition, or if you are involved in home renovation that involves the 

removal of old lead-based paint.  For more information on the potential for exposure to lead, 

please refer to Chapter 6. 
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1.4 HOW CAN LEAD ENTER AND LEAVE MY BODY? 

Some of the lead that enters your body comes from breathing in dust or chemicals that contain 

lead. Once this lead gets into your lungs, it goes quickly to other parts of the body in your blood. 

Larger particles that are too large to get into your lungs can be coughed up and swallowed.  You 

may also swallow lead by eating food and drinking liquids that contain it.  Most of the lead that 

enters your body comes through swallowing, even though very little of the amount you swallow 

actually enters your blood and other parts of your body.  The amount that gets into your body 

from your stomach partially depends on when you ate your last meal.  It also depends on how old 

you are and how well the lead particles you ate dissolved in your stomach juices.  Experiments 

using adult volunteers showed that, for adults who had just eaten, the amount of lead that got into 

the blood from the stomach was only about 6% of the total amount taken in.  In adults who had 

not eaten for a day, about 60–80% of the lead from the stomach got into their blood.  In general, 

if adults and children swallow the same amount of lead, a bigger proportion of the amount 

swallowed will enter the blood in children than in adults.  Children absorb about 50% of ingested 

lead. 

Dust and soil that contain lead may get on your skin, but only a small portion of the lead will 

pass through your skin and enter your blood if it is not washed off.  You can, however, 

accidentally swallow lead that is on your hands when you eat, drink, smoke, or apply cosmetics 

(for example, lip balm).  More lead can pass through skin that has been damaged (for example, 

by scrapes, scratches, and wounds). The only kinds of lead compounds that easily penetrate the 

skin are the additives in leaded gasoline, which is no longer sold to the general public.  

Therefore, the general public is not likely to encounter lead that can enter through the skin. 

Shortly after lead gets into your body, it travels in the blood to the "soft tissues" and organs (such 

as the liver, kidneys, lungs, brain, spleen, muscles, and heart).  After several weeks, most of the 

lead moves into your bones and teeth.  In adults, about 94% of the total amount of lead in the 

body is contained in the bones and teeth.  About 73% of the lead in children’s bodies is stored in 

their bones. Some of the lead can stay in your bones for decades; however, some lead can leave 
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your bones and reenter your blood and organs under certain circumstances (e.g., during 

pregnancy and periods of breast feeding, after a bone is broken, and during advancing age). 

Your body does not change lead into any other form.  Once it is taken in and distributed to your 

organs, the lead that is not stored in your bones leaves your body in your urine or your feces.  

About 99% of the amount of lead taken into the body of an adult will leave in the waste within a 

couple of weeks, but only about 32% of the lead taken into the body of a child will leave in the 

waste. Under conditions of continued exposure, not all of the lead that enters the body will be 

eliminated, and this may result in accumulation of lead in body tissues, especially bone.  For 

more information on how lead can enter and leave your body, please refer to Chapter 3. 

1.5 HOW CAN LEAD AFFECT MY HEALTH? 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways for treating persons who have been harmed. 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal care guidelines because 

laws today protect the welfare of research animals. 

The effects of lead are the same whether it enters the body through breathing or swallowing.  The 

main target for lead toxicity is the nervous system, both in adults and children.  Long-term 

exposure of adults to lead at work has resulted in decreased performance in some tests that 

measure functions of the nervous system.  Lead exposure may also cause weakness in fingers, 

wrists, or ankles. Lead exposure also causes small increases in blood pressure, particularly in 

middle-aged and older people.  Lead exposure may also cause anemia.  At high levels of 

exposure, lead can severely damage the brain and kidneys in adults or children and ultimately 
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cause death. In pregnant women, high levels of exposure to lead may cause miscarriage.  High-

level exposure in men can damage the organs responsible for sperm production.  

We have no conclusive proof that lead causes cancer (is carcinogenic) in humans.  Kidney 

tumors have developed in rats and mice that had been given large doses of some kind of lead 

compounds.  The Department of Health and Human Services (DHHS) has determined that lead 

and lead compounds are reasonably anticipated to be human carcinogens based on limited 

evidence from studies in humans and sufficient evidence from animal studies, and the EPA has 

determined that lead is a probable human carcinogen.  The International Agency for Research on 

Cancer (IARC) has determined that inorganic lead is probably carcinogenic to humans.  IARC 

determined that organic lead compounds are not classifiable as to their carcinogenicity in 

humans based on inadequate evidence from studies in humans and in animals.  See 

Chapters 2 and 3 for more information on the health effects of lead. 

1.6 HOW CAN LEAD AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

Studies carried out by the Centers for Disease Control and Prevention (CDC) show that the 

levels of lead in the blood of U.S. children have been getting lower and lower.  This result is 

because lead is banned from gasoline, residential paint, and solder used for food cans and water 

pipes. However, about 310,000 U.S. children between the ages of 1 and 5 years are believed to 

have blood lead levels equal or greater than 10 μg/dL, the level targeted for elimination among 

young children in the Unites States by 2010. 

Children are more vulnerable to lead poisoning than adults.  Children are exposed to lead all 

through their lives. They can be exposed to lead in the womb if their mothers have lead in their 

bodies. Babies can swallow lead when they breast feed, or eat other foods, and drink water that 

contains lead. Babies and children can swallow and breathe lead in dirt, dust, or sand while they 

play on the floor or ground.  These activities make it easier for children to be exposed to lead 
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than adults. The dirt or dust on their hands, toys, and other items may have lead particles in it.  

In some cases, children swallow nonfood items such as paint chips; these may contain very large 

amounts of lead, particularly in and around older houses that were painted with lead-based paint.  

The paint in these houses often chips off and mixes with dust and dirt.  Some old paint contains 

as much as 50% lead.  Also, compared with adults, a bigger proportion of the amount of lead 

swallowed will enter the blood in children.  

Children are more sensitive to the health effects of lead than adults.  No safe blood lead level in 

children has been determined. Lead affects children in different ways depending on how much 

lead a child swallows. A child who swallows large amounts of lead may develop anemia, kidney 

damage, colic (severe “stomach ache”), muscle weakness, and brain damage, which ultimately 

can kill the child. In some cases, the amount of lead in the child’s body can be lowered by 

giving the child certain drugs that help eliminate lead from the body.  If a child swallows smaller 

amounts of lead, such as dust containing lead from paint, much less severe but still important 

effects on blood, development, and behavior may occur.  In this case, recovery is likely once the 

child is removed from the source of lead exposure, but there is no guarantee that the child will 

completely avoid all long-term consequences of lead exposure.  At still lower levels of exposure, 

lead can affect a child’s mental and physical growth.  Fetuses exposed to lead in the womb, 

because their mothers had a lot of lead in their bodies, may be born prematurely and have lower 

weights at birth. Exposure in the womb, in infancy, or in early childhood also may slow mental 

development and cause lower intelligence later in childhood.  There is evidence that these effects 

may persist beyond childhood. 

Children with high blood lead levels do not have specific symptoms.  However, health workers 

can find out whether a child may have been exposed to harmful levels of lead by taking a blood 

sample.  They can also find out how much lead is in a child’s bones by taking a special type of 

x-ray of the finger, knee, or elbow. This type of test, however, is not routine.  More information 

regarding children’s health and lead can be found in Section 3.5. 
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1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO LEAD? 

If your doctor finds that you have been exposed to substantial amounts of lead, ask whether your 

children might also have been exposed.  Your doctor might need to ask your state health 

department to investigate. 

If your doctor finds that you have been exposed to substantial amounts of lead, ask whether your 

children might also have been exposed.  Your doctor might need to ask your state health 

department to investigate. 

The most important way families can lower exposures to lead is to know about the sources of 

lead in their homes and avoid exposure to these sources.  Some homes or day-care facilities may 

have more lead in them than others.  Families who live in or visit these places may be exposed to 

higher amounts of lead.  These include homes built before 1978 that may have been painted with 

paint that contains lead (lead-based paint).  If you are buying a home that was built before 1978, 

you may want to know if it contains lead based paint.  Federal government regulations require a 

person selling a home to tell the real estate agent or person buying the home of any known lead-

based hazards on the property. Adding lead to paint is no longer allowed.  If your house was 

built before 1978, it may have been painted with lead-based paint.  This lead may still be on 

walls, floors, ceilings, and window sills, or on the outside walls of the house.  The paint may 

have been scraped off by a previous owner, but paint chips and lead-containing dust may still be 

in the yard soil. Decaying, peeling, or flaking paint can introduce lead into household dust and 

the area where this is occurring should be repainted.  If your paint is decaying or your child has 

symptoms of lead poisoning, you may want to have your house tested for lead.  In some states, 

homeowners can have the paint in their homes tested for lead by their local health departments.  

The National Lead Information Center (1-800-532-3394) has a listing of approved risk assessors 

(people who have met certain criteria and are qualified to assess the potential risks of a site) and 

of approved testing laboratories (for soil, paint, and dust). 

Sanding surfaces painted with lead-based paint or using heat to peel the paint may cause 

exposure to high levels of lead. Many cases of lead poisoning have resulted from do-it-yourself 
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home renovations.  Therefore, any renovations should be performed by a licensed contractor who 

will minimize exposure to household members.  It is important for the area being renovated to be 

isolated from the rest of the house because of lead-containing dust.  The federal government 

requires that contractors who test for or remove lead must be certified by the EPA or an EPA-

approved state program.  Ask to see certifications of potential contractors. Your state health 

department or environmental protection division should be able to identify certified contractors 

for you. The National Lead Abatement Council (P.O. Box 535; Olney, MD 20932; telephone 

301-924-5490) can also send you a list of certified contractors. 

Families can lower the possibility of children swallowing paint chips by discouraging their 

children from chewing or putting these painted surfaces in their mouths and making sure that 

they wash their hands often, especially before eating.  Lead can be found in dirt and dust. Areas 

where levels of lead in dirt might be especially high are near old houses, highways, or old 

orchards. Some children have the habit of eating dirt (the term for this activity is pica).  

Discourage your children from eating dirt and other hand-to-mouth activity.   

Non-Western folk remedies used to treat diarrhea or other ailments may contain substantial 

amounts of lead.  Examples of these include:  Alarcon, Ghasard, Alkohl, Greta, Azarcon, Liga, 

Bali Goli, Pay-loo-ah, Coral, and Rueda.  If you give your children these substances or if you are 

pregnant or nursing, you may expose your children to lead.  It is wise to know the ingredients of 

any medicines that you or your children use.  

Older homes that have plumbing containing lead may have higher amounts of lead in drinking 

water. Inside plumbing installed before 1930 is most likely to contain high levels of lead.  

Copper pipes have replaced lead pipes in most residential plumbing.  You cannot see, taste, or 

smell lead in water, and boiling your water will not get rid of lead.  If you have a water-lead 

problem, EPA recommends that anytime water in a particular faucet has not been used for 

6 hours or longer, you should flush your cold water pipes by running water until it is cold 

(5 seconds–2 minutes).  Because lead dissolves more easily in warm water than in cold water, 

you should only use cold water for drinking, cooking, and preparing baby formula.  You can 

contact your local health department or water supplier to find out about testing your water for 
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lead. If your water tests indicate a significant presence of lead, consult your water supplier or 

local health department about possible remedies.   

You can bring lead home in the dust on your hands or clothes if lead is used in the place where 

you work. Lead dust is likely to be found in places where lead is mined or smelted, where car 

batteries are made or recycled, where electric cable sheathing is made, where fine crystal glass is 

made, or where certain types of ceramic pottery are made.  Pets can also bring lead into the home 

in dust or dirt on their fur or feet if they spend time in places that have high levels of lead in the 

soil. 

Swallowing of lead in house dust or soil is a very important exposure pathway for children.  This 

problem can be reduced in many ways.  Regular hand and face washing to remove lead dusts and 

soil, especially before meals, can lower the possibility that lead on the skin is accidentally 

swallowed while eating.  Families can lower exposures to lead by regularly cleaning the home of 

dust and tracked in soil. Door mats can help lower the amount of soil that is tracked into the 

home; removing your shoes before entering the home will also help.  Planting grass and shrubs 

over bare soil areas in the yard can lower contact that children and pets may have with soil and 

the tracking of soil into the home.   

Families whose members are exposed to lead dusts at work can keep these dusts out of reach of 

children by showering and changing clothes before leaving work, and bagging their work clothes 

before they are brought into the home for cleaning.  Proper ventilation and cleaning—during and 

after hobby activities, home or auto repair activities, and hair coloring with products that contain 

lead—will decrease the possibility of exposure.   

Lead-containing dust may be deposited on plant surfaces and lead may be taken up in certain 

edible plants from the soil by the roots; therefore, home gardening may also contribute to 

exposure if the produce is grown in soils that have high lead concentrations.  Vegetables should 

be well washed before eating to remove surface deposits.  Certain hobbies and home or car repair 

activities like radiator repair can add lead to the home as well.  These include soldering glass or 

metal, making bullets or slugs, or glazing pottery.  Some types of paints and pigments that are 
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used as facial make-up or hair coloring contain lead.  Cosmetics that contain lead include surma 

and kohl, which are popular in certain Asian countries.  Read the labels on hair coloring 

products, and keep hair dyes that contain lead acetate away from children.  Do not allow children 

to touch hair that has been colored with lead-containing dyes or any surfaces that have come into 

contact with these dyes because lead compounds can rub off onto their hands and be transferred 

to their mouths. 

It is important that children have proper nutrition and eat a balanced diet of foods that supply 

adequate amounts of vitamins and minerals, especially calcium and iron.  Good nutrition lowers 

the amount of swallowed lead that passes to the bloodstream and also may lower some of the 

toxic effects of lead. 

1.8 	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO LEAD? 

The amount of total lead in the blood can be measured to determine if exposure to lead has 

occurred. This test shows if you have been recently exposed to lead.  Lead can be measured in 

teeth or bones by x-ray techniques, but these methods are not widely available.  These tests show 

long-term exposures to lead.  The primary screening method is measurement of blood lead.  

Exposure to lead also can be evaluated by measuring erythrocyte protoporphyrin (EP) in blood 

samples.  EP is a part of red blood cells known to increase when the amount of lead in the blood 

is high. However, the EP level is not sensitive enough to identify children with elevated blood 

lead levels below about 25 micrograms per deciliter (μg/dL).  These tests usually require special 

analytical equipment that is not available in a doctor’s office.  However, your doctor can draw 

blood samples and send them to appropriate laboratories for analysis.  For more information on 

tests to measure lead in the body, see Chapters 3 and 7. 

1.9 	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law. The EPA, the Occupational Safety and Health 
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Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 

and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  

Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

Recommendations and regulations are also updated periodically as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it. Some regulations and recommendations for lead include the following: 

CDC recommends that states develop a plan to find children who may be exposed to lead and 

have their blood tested for lead. CDC recommends that the states test children: 

• 	 at ages 1 and 2 years; 

• 	 at ages 3–6 years if they have never been tested for lead; 

• 	 if they receive services from public assistance programs for the poor such as 
Medicaid or the Supplemental Food Program for Women, Infants, and Children; 

• 	 if they live in a building or frequently visit a house built before 1950; 

• 	 if they visit a home (house or apartment) built before 1978 that has been recently 
remodeled; and/or 

• 	 if they have a brother, sister, or playmate who has had lead poisoning. 
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CDC considers children to have an elevated level of lead if the amount of lead in the blood is at 

least 10 μg/dL. Many states or local programs provide intervention to individual children with 

blood lead levels equal to or greater than 10 μg/dL. Medical evaluation and environmental 

investigation and remediation should be done for all children with blood lead levels equal to or 

greater than 20 μg/dL. Medical treatment (i.e., chelation therapy) may be necessary in children if 

the lead concentration in blood is higher than 45 μg/dL. 

EPA requires that the concentration of lead in air that the public breathes be no higher than 

1.5 micrograms per cubic meter (μg/m3) averaged over 3 months.  EPA regulations no longer 

allow lead in gasoline. The Clean Air Act Amendments (CAAA) of 1990 banned the sale of 

leaded gasoline as of December 31, 1995. 

Under the Lead Copper Rule (LCR), EPA requires testing of public water systems, and if more 

than 10% of the samples at residences contain lead levels over 0.015 milligrams per liter (mg/L), 

actions must be taken to lower these levels.  Testing for lead in drinking water in schools is not 

required unless a school is regulated under a public water system.  The 1988 Lead Contamination 

Control Act (LCCA) was created to help reduce lead in drinking water at schools and daycare 

centers. The LCCA created lead monitoring and reporting requirements for schools, as well as 

the replacement of fixtures that contain high levels of lead.  However, the provisions in the 

LCCA are not enforceable by the federal government and individual states have the option to 

voluntarily comply with these provisions or create their own. 

To help protect small children, the Consumer Product Safety Commission (CPSC) requires that 

the concentration of lead in most paints available through normal consumer channels be not more 

than 0.06%. The Federal Hazardous Substance Act (FHSA) bans children’s products containing 

hazardous amounts of lead. 

The Department of Housing and Urban Development (HUD) develops recommendations and 

regulations to prevent exposure to lead.  HUD requires that federally funded housing and 

renovations, Public and Indian housing be tested for lead-based paint hazards and that such 

hazards be fixed by covering the paint or removing it.  When determining whether lead-based 
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paint applied to interior or exterior painted surfaces of dwellings should be removed, the 

standard used by EPA and HUD is that paint with a lead concentration equal to or greater than 

1.0 milligram per square centimeter (mg/cm2) of surface area should be removed or otherwise 

treated. HUD is carrying out demonstration projects to determine the best ways of covering or 

removing lead-based paint in housing. 

EPA has developed standards for lead-paint hazards, lead in dust, and lead in soil.  To educate 

parents, homeowners, and tenants about lead hazards, lead poisoning prevention in the home, 

and the lead abatement process, EPA has published several general information pamphlets.  

Copies of these pamphlets can be obtained from the National Lead Information Center or from 

various Internet sites, including http://www.epa.gov/opptintr/lead. 

OSHA regulations limit the concentration of lead in workroom air to 50 μg/m3 for an 8-hour 

workday. If a worker has a blood lead level of 50 μg/dL or higher, then OSHA requires that the 

worker be removed from the workroom where lead exposure is occurring.  

FDA includes lead on its list of poisonous and deleterious substances.  FDA considers foods 

packaged in cans containing lead solders to be unsafe.  Tin-coated lead foil has been used as a 

covering applied over the cork and neck areas of wine bottles for decorative purposes and to 

prevent insect infestations.  Because it can be reasonably expected that lead could become a 

component of the wine, the use of such foil is also a violation of the Federal Food, Drug, and 

Cosmetic Act.  FDA has reviewed several direct human food ingredients (i.e., food dyes) and has 

determined them to be “generally recognized as safe” when used in accordance with current 

good manufacturing practices.  Some of these ingredients contain allowable lead concentrations 

that range from 0.1 to 10 ppm. 

Please see Chapter 8 for more information on federal and state regulations and guidelines for 

lead. 

http://www.epa.gov/opptintr/lead
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1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information 

and technical assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at 

cdcinfo@cdc.gov, or by writing to: 

Agency for Toxic Substances and Disease Registry 
  Division of Toxicology and Environmental Medicine 

1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 

5285 Port Royal Road 


  Springfield, VA 22161 

  Phone: 1-800-553-6847 or 1-703-605-6000 

  Web site: http://www.ntis.gov/ 


http:cdcinfo@cdc.gov
http://www.ntis.gov/
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1 MANGANESE 

1.  PUBLIC HEALTH STATEMENT 

This public health statement tells you about manganese and the effects of exposure to it. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the 

nation.  These sites are then placed on the National Priorities List (NPL) and are targeted for long-term 

federal clean-up activities.  Manganese has been found in at least 869 of the 1,699 current or former NPL 

sites.  Although the total number of NPL sites evaluated for this substance is not known, the possibility 

exists that the number of sites at which manganese is found may increase in the future as more sites are 

evaluated.  This information is important because these sites may be sources of exposure and exposure to 

this substance may harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  Such a release does not always lead to exposure.  You 

can be exposed to a substance only when you come in contact with it.  You may be exposed by breathing, 

eating, or drinking the substance, or by skin contact. 

If you are exposed to manganese, many factors will determine whether you will be harmed.  These factors 

include the dose (how much), the duration (how long), and how you come in contact with it.  You must 

also consider any other chemicals you are exposed to and your age, sex, diet, family traits, lifestyle, and 

state of health. 
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MANGANESE 2 

1.  PUBLIC HEALTH STATEMENT 

1.1  WHAT IS MANGANESE? 

Description Manganese is a naturally occurring substance found in many 
types of rocks and soil. Pure manganese is a silver-colored 
metal; however, it does not occur in the environment as a pure 
metal.  Rather, it occurs combined with other substances such 
as oxygen, sulfur, and chlorine.  Manganese is a trace element 
and is necessary for good health. 

Uses 
• Manufacturing 

• Consumer products 

Manganese is used principally in steel production to improve 
hardness, stiffness, and strength.  It is used in carbon steel, 
stainless steel, high-temperature steel, and tool steel, along 
with cast iron and superalloys. 

Manganese occurs naturally in most foods and may be added 
to food or made available in nutritional supplements. 
Manganese is also used in a wide variety of other products, 
including: 

• fireworks 
• dry-cell batteries 
• fertilizer 
• paints 
• a medical imaging agent 
• cosmetics 

It may also be used as an additive in gasoline to improve the 
octane rating of the gas. 

Small amounts of manganese are used in a pharmaceutical 
product called mangafodipir trisodium (MnDPDP) to improve 
lesion detection in magnetic resonance imaging of body organs. 

Chapters 4, 5, and 6 have more information on the properties and uses of manganese and how it behaves 

in the environment. 
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1.2  WHAT HAPPENS TO MANGANESE WHEN IT ENTERS THE ENVIRONMENT? 

Sources Manganese is a normal constituent of air, soil, water, and food. 
Additional manganese can be found in air, soil, and water after 
release from the manufacture, use, and disposal of manganese-
based products. 

Breakdown As with other elements, manganese cannot break down in the 
environment.  It can only change its form or become attached or 
separated from particles. The chemical state of manganese 
and the type of soil determine how fast it moves through the soil 
and how much is retained in the soil.  In water, most of the 
manganese tends to attach to particles in the water or settle into 
the sediment. 

The manganese-containing gasoline additive may degrade in 
the environment quickly when exposed to sunlight, releasing 
manganese. 

For more information on manganese in the environment, see Chapter 6. 

1.3  HOW MIGHT I BE EXPOSED TO MANGANESE? 

Food – primary The primary way you can be exposed to manganese is by eating food 
source of exposure or manganese-containing nutritional supplements.  Vegetarians who 

consume foods rich in manganese such as grains, beans and nuts, as 
well as heavy tea drinkers, may have a higher intake of manganese 
than the average person. 

Workplace air Certain occupations like welding or working in a factory where steel is 
made may increase your chances of being exposed to high levels of 
manganese. 

Water and soil Because manganese is a natural component of the environment, you 
are always exposed to low levels of it in water, air, soil, and food. 
Manganese is routinely contained in groundwater, drinking water and 
soil at low levels.  Drinking water containing manganese or swimming 
or bathing in water containing manganese may expose you to low 
levels of this chemical. 

Air Air also contains low levels of manganese, and breathing air may 
expose you to it.  Releases of manganese into the air occur from: 

• industries using or manufacturing products containing manganese 
• mining activities 
• automobile exhaust 

See Chapter 6 for more information on how you might be exposed to manganese or its compounds. 
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1.  PUBLIC HEALTH STATEMENT 

1.4  HOW CAN MANGANESE ENTER AND LEAVE MY BODY? 

Enter your body 
• Inhalation When you breathe air containing manganese, a small amount of the 

manganese will enter your body through your lungs and the remainder 
can become trapped in your lungs.  Some of the manganese in your 
lungs can also be trapped in mucus which you may cough up and 
swallow into your stomach. 

• Ingestion Manganese in food or water may enter your body through the digestive 
tract to meet your body’s needs for normal functioning. 

Only very small amounts of manganese can enter your skin when you 
• Dermal contact come into contact with liquids containing manganese. 

Leave your body Once in your body, manganese-containing chemicals can break down 
into other chemicals.  However, manganese is an element that cannot 
be broken down.  Most manganese will leave your body in feces within 
a few days. 

For more information on how manganese enters and leaves the body, see Chapter 3. 
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1.  PUBLIC HEALTH STATEMENT 

1.5  HOW CAN MANGANESE AFFECT MY HEALTH? 

This section looks at studies concerning potential health effects in human and animal studies. 

General population Manganese is an essential nutrient, and eating a small amount of it 
each day is important to stay healthy. 

Workers The most common health problems in workers exposed to high levels 
• Inhalation of manganese involve the nervous system.  These health effects 

include behavioral changes and other nervous system effects, which 
include movements that may become slow and clumsy.  This 
combination of symptoms when sufficiently severe is referred to as 
“manganism.”  Other less severe nervous system effects such as 
slowed hand movements have been observed in some workers 
exposed to lower concentrations in the work place. 

The inhalation of a large quantity of dust or fumes containing 
manganese may cause irritation of the lungs which could lead to 
pneumonia. 

Loss of sex drive and sperm damage has also been observed in men 
exposed to high levels of manganese in workplace air. 

The manganese concentrations that cause effects such as slowed hand 
movements in some workers are approximately twenty thousand times 
higher than the concentrations normally found in the environment. 
Manganism has been found in some workers exposed to manganese 
concentrations about a million times higher than normal air 
concentrations of manganese. 

Laboratory animals 
• Inhalation 

Respiratory effects, similar to those observed in workers, have been 
observed in laboratory monkeys exposed to high levels of manganese. 

Laboratory animals 
• Oral 

Manganese has been shown to cross the blood-brain barrier and a 
limited amount of manganese is also able to cross the placenta during 
pregnancy, enabling it to reach a developing fetus. 

Nervous system disturbances have been observed in animals after very 
high oral doses of manganese, including changes in behavior. 

Sperm damage and adverse changes in male reproductive 
performance were observed in laboratory animals fed high levels of 
manganese.  Impairments in fertility were observed in female rodents 
provided with oral manganese before they became pregnant. 

Illnesses involving the kidneys and urinary tract have been observed in 
laboratory rats fed very high levels of manganese.  These illnesses 
included inflammation of the kidneys and kidney stone formation. 

Cancer The EPA concluded that existing scientific information cannot 
determine whether or not excess manganese can cause cancer. 
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Further information on the health effects of manganese in humans and animals can be found in 

Chapters 2 and 3. 

1.6  HOW CAN MANGANESE AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age. 

Effects in children Studies in children have suggested that extremely high levels of 
manganese exposure may produce undesirable effects on brain 
development, including changes in behavior and decreases in the 
ability to learn and remember.  In some cases, these same manganese 
exposure levels have been suspected of causing severe symptoms of 
manganism disease (including difficulty with speech and walking).  We 
do not know for certain that these changes were caused by manganese 
alone. We do not know if these changes are temporary or permanent. 
We do not know whether children are more sensitive than adults to the 
effects of manganese, but there is some indication from experiments in 
laboratory animals that they may be. 

Birth defects Studies of manganese workers have not found increases in birth 
defects or low birth weight in their children. 

No birth defects were observed in animals exposed to manganese 

In one human study where people were exposed to very high levels of 
manganese from drinking water, infants less than 1 year of age died at 
an unusually high rate.  It is not clear, however, whether these deaths 
were attributable to the manganese level of the drinking water.  The 
manganese toxicity may have involved exposures to the infant that 
occurred both before (through the mother) and after they were born. 
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MANGANESE 7 
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1.7  HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO MANGANESE? 

Avoid inhalation of High levels of airborne manganese are observed in certain 
manganese at work occupational settings such as steel factories or welding areas. You 

should take precautions to prevent inhalation of manganese by 
wearing an appropriate mask to limit the amount of manganese you 
breathe. 

Avoid wearing Workers exposed to high levels of airborne manganese in certain 
manganese dust- occupational settings may accumulate manganese dust on their work 
contaminated work clothes.  Manganese-contaminated work clothing should be removed 
clothing in your home before getting into your car or entering your home to help reduce the 
or car exposure hazard for yourself and your family. 

Avoid inhalation of If you weld objects around your home, do so in a well-ventilated area 
welding fumes at and use an appropriate mask to decrease your risk of inhaling 
home manganese-containing fumes.  Children should be kept away from 

welding fumes. 

Diet Children are not likely to be exposed to harmful amounts of 
manganese in the diet.  However, higher-than-usual amounts of 
manganese may be absorbed if their diet is low in iron.  It is important 
to provide your child with a well-balanced diet. 

Water While tap and bottled water generally contain safe levels of 
manganese, well water may sometimes be contaminated with 
sufficiently high levels of manganese to create a potential health 
hazard.  If drinking water is obtained from a well water source, it may 
be wise to have the water checked for manganese to ensure the level 
is below the current guideline level established by the EPA. 

Smoking Manganese is a minor constituent of tobacco smoke.  Avoiding 
tobacco smoke may reduce your family’s exposure to manganese. 
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1.  PUBLIC HEALTH STATEMENT 

1.8  	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO 
MANGANESE? 

Detecting exposure Several tests are available to measure manganese in blood, urine, 
hair, or feces.  Because manganese is normally present in our body, 
some is always found in tissues or fluids. 

Normal ranges of manganese levels are about 4–15 μg/L in blood, 1– 
8 μg/L in urine, and 0.4–0.85 μg/L in serum (the fluid portion of the 
blood).  

Measuring exposure Because excess manganese is usually removed from the body within 
a few days, past exposures are difficult to measure with common 
laboratory tests. 

A medical test known as magnetic resonance imaging, or MRI, can 
detect the presence of increased amounts of manganese in the brain. 
However, this type of test is qualitative, and has not been shown to 
reliably reflect or predict toxicologically meaningful exposures. 

Information about tests for detecting manganese in the body is given in Chapters 3 and 7. 

1.9  	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  Regulations 

can be enforced by law.  The EPA, the Occupational Safety and Health Administration (OSHA), and the 

Food and Drug Administration (FDA) are some federal agencies that develop regulations for toxic 

substances.  Recommendations provide valuable guidelines to protect public health, but cannot be 

enforced by law.  The Agency for Toxic Substances and Disease Registry (ATSDR) and the National 

Institute for Occupational Safety and Health (NIOSH) are two federal organizations that develop 

recommendations for toxic substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a toxic 

substance in air, water, soil, or food that do not exceed a critical value that is usually based on levels that 

affect animals; they are then adjusted to levels that will help protect humans.  Sometimes these not-to

exceed levels differ among federal organizations because they used different exposure times (an 8-hour 

workday or a 24-hour day), different animal studies, or other factors. 

***DRAFT FOR PUBLIC COMMENT*** 
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Recommendations and regulations are also updated periodically as more information becomes available.  

For the most current information, check with the federal agency or organization that provides it.  Some 

regulations and recommendations for manganese include the following: 

Drinking water The EPA has established that exposure to manganese in drinking water at 
concentrations of 1 mg/L for 1 or 10 days is not expected to cause any 
adverse effects in a child. 

The EPA has established that lifetime exposure to 0.3 mg/L manganese is 
not expected to cause any adverse effects.  

Bottled water The FDA has established that the manganese concentration in bottled 
drinking water should not exceed 0.05 mg/L. 

Workplace air OSHA set a legal limit of 5 mg/m3 manganese in air averaged over an 
8-hour work day. 

For more information on regulations and advisories, see Chapter 8. 

1.10  WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These clinics 

specialize in recognizing, evaluating, and treating illnesses that result from exposure to hazardous 

substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You may 

request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information and technical 

assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at cdcinfo@cdc.gov, or by writing 

to: 

Agency for Toxic Substances and Disease Registry
 
Division of Toxicology and Environmental Medicine
 
1600 Clifton Road NE
 
Mailstop F-32
 
Atlanta, GA 30333
 
Fax: 1-770-488-4178
 

***DRAFT FOR PUBLIC COMMENT*** 
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Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 1-800-553-6847 or 1-703-605-6000 
Web site: http://www.ntis.gov/ 

***DRAFT FOR PUBLIC COMMENT*** 

http:http://www.ntis.gov
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1.  PUBLIC HEALTH STATEMENT

This public health statement tells you about mercury and the effects of exposure.  

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for

long-term federal cleanup activities.  Mercury has been found in at least 714 of the 1,467 current

or former NPL sites.  However, the total number of NPL sites evaluated for this substance is not

known.  As more sites are evaluated, the sites at which mercury is found may increase. This

information is important because exposure to this substance may harm you and because these

sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment.  This release does not always lead to

exposure.  You are exposed to a substance only when you come in contact with it.  You may be

exposed by breathing, eating, or drinking the substance or by skin contact.

If you are exposed to mercury, many factors determine whether you'll be harmed.  These factors

include the dose (how much), the duration (how long), and how you come in contact with it. 

You must also consider the other chemicals to which you're exposed, as well as your age, sex,

diet, family traits, lifestyle, and state of health.

1.1 WHAT IS MERCURY?

Mercury occurs naturally in the environment and exists in several forms.   These forms can be

organized under three headings: metallic mercury (also known as elemental mercury), inorganic

mercury, and organic mercury.  Metallic mercury is a shiny, silver-white metal that is a liquid at

room temperature.  Metallic mercury is the elemental or pure form of mercury (i.e., it is not

combined with other elements).  Metallic mercury metal is the familiar liquid metal used in

thermometers and some electrical switches.  At room temperature, some of the metallic mercury 
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will evaporate and form mercury vapors.  Mercury vapors are colorless and odorless.  The higher

the temperature, the more vapors will be released from liquid metallic mercury.  Some people who

have breathed mercury vapors report a metallic taste in their mouths.  Metallic mercury has been

found at 714 hazardous waste sites nationwide.

Inorganic mercury compounds occur when mercury combines with elements such as chlorine,

sulfur, or oxygen. These mercury compounds are also called mercury salts.  Most inorganic

mercury compounds are white powders or crystals, except for mercuric sulfide (also known as

cinnabar) which is red and turns black after exposure to light. 

When mercury combines with carbon, the compounds formed are called "organic" mercury

compounds or organomercurials.  There is a potentially large number of organic mercury

compounds; however, by far the most common organic mercury compound in the environment is

methylmercury (also known as monomethylmercury).  In the past, an organic mercury compound

called phenylmercury was used in some commercial products.  Another organic mercury

compound called  dimethylmercury  is also used in small amounts as a reference standard for some

chemical tests.  Dimethylmercury is the only organic mercury compound that has been identified

at hazardous waste sites.  It was only found in extremely small amounts at two hazardous waste

sites nationwide, but it is very harmful to people and animals.  Like the inorganic mercury

compounds, both methylmercury and phenylmercury exist as "salts" (for example, methylmercuric

chloride or phenylmercuric acetate).  When pure, most forms of methylmercury and

phenylmercury are white crystalline solids.  Dimethylmercury, however, is a colorless liquid. 

Several forms of mercury occur naturally in the environment.  The most common natural forms of

mercury found in the environment are metallic mercury, mercuric sulfide (cinnabar ore), mercuric

chloride, and methylmercury.  Some microorganisms (bacteria and fungi) and natural processes

can change the mercury in the environment from one form to another.  The most common organic

mercury compound that microorganisms and natural processes generate from other forms is

methylmercury.  Methylmercury is of particular concern because it can build up in certain edible 
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freshwater and saltwater fish and marine mammals to levels that are many times greater than levels

in the surrounding water (see Section 1.2).  

Mercury is mined as cinnabar ore, which contains mercuric sulfide.  The metallic form is refined

from mercuric sulfide ore by heating the ore to temperatures above 1,000 degrees Fahrenheit.  This

vaporizes the mercury in the ore, and the vapors are then captured and cooled to form the liquid

metal mercury.  There are many different uses for liquid metallic mercury.  It is used in producing

of chlorine gas and caustic soda, and in extracting gold from ore or articles that contain gold.  It is

also used in thermometers, barometers, batteries, and electrical switches.  Silver-colored dental

fillings typically contain about 50% metallic mercury.  Metallic mercury is still used in some

herbal or religious remedies in Latin America and Asia, and in rituals or spiritual practices in some

Latin American and Caribbean religions such as Voodoo, Santeria, and Espiritismo.  These uses

may pose a health risk from exposure to mercury both for the user and for others who may be

exposed to mercury vapors in contaminated air.

Some inorganic mercury compounds are used as fungicides.  Inorganic salts of mercury, including

ammoniated mercuric chloride and mercuric iodide, have been used in skin-lightening creams. 

Mercuric chloride is a topical antiseptic or disinfectant agent.  In the past, mercurous chloride was

widely used in medicinal products including laxatives, worming medications, and teething

powders.  It has since been replaced by safer and more effective agents. Other chemicals

containing mercury are still used as antibacterials.  These products include mercurochrome

(contains a small amount of mercury, 2%), and thimerosal and phenylmercuric nitrate, which are

used in small amounts as preservatives in some prescription and over-the-counter medicines. 

Mercuric sulfide and mercuric oxide may be used to color paints, and mercuric sulfide is one of the

red coloring agents used in tattoo dyes. 

Methylmercury is produced primarily by microorganisms (bacteria and fungi) in the environment,

rather than by human activity.  Until the 1970s, methylmercury and ethylmercury compounds were

used to protect seed grains from fungal infections.  Once the adverse health effects of

methylmercury were known, the use of methymercury- and ethylmercury as fungicides was
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banned.  Up until 1991, phenylmercuric compounds were used as antifungal agents in both interior

and exterior paints, but this use was also banned because mercury vapors were released from these

paints. 

Chapter 3 contains more information on the physical and chemical properties of mercury. 

Chapter 4 contains more information on the production and use of mercury.

1.2 WHAT HAPPENS TO MERCURY WHEN IT ENTERS THE ENVIRONMENT?

Mercury is a naturally occurring metal found throughout the environment.  Mercury enters the

environment as the result of the normal breakdown of minerals in rocks and soil from exposure to

wind and water, and from volcanic activity.  Mercury releases from natural sources have remained

relatively constant in recent history, resulting in a steady rise in environmental mercury.  Human

activities since the start of the industrial age (e.g., mining, burning of fossil fuels) have resulted in

additional release of mercury to the environment.  Estimates of the total annual mercury releases

that result from human activities range from one-third to two-thirds of the total mercury releases. 

A major uncertainty in these estimates is the amount of mercury that is released from water and

soils that were previously contaminated by human activities as opposed to new natural releases. 

The levels of mercury in the  atmosphere (i.e., the air you breathe in the general environment) are

very, very low and do not pose a health risk; however, the steady release of mercury has resulted

in current levels that are three to six times higher than the estimated levels in the preindustrial era

atmosphere. 

Approximately 80% of the mercury released from human activities is elemental mercury released

to the air, primarily from fossil fuel combustion, mining, and smelting, and from solid waste

incineration.  About 15% of the total is released to the soil from fertilizers, fungicides, and

municipal solid waste (for example, from waste that contains discarded batteries, electrical

switches, or thermometers).  An additional 5% is released from industrial wastewater to water in

the environment.
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With the exception of mercury ore deposits, the amount of mercury that naturally exists in any one

place is usually very low.  In contrast, the amount of mercury that may be found in soil at a

particular hazardous waste site because of human activity can be high (over 200,000 times natural

levels).  The mercury in air, water, and soil at hazardous waste sites may come from both natural

sources and human activity.  

Most of the mercury found in the environment is in the form of metallic mercury and inorganic

mercury compounds.  Metallic and inorganic mercury enters the air from mining deposits of ores

that contain mercury, from the emissions of coal-fired power plants, from burning municipal and

medical waste, from the production of cement, and from uncontrolled releases in factories that use

mercury.  Metallic mercury is a liquid at room temperature, but some of the metal will evaporate

into the air and can be carried long distances.  In air, the mercury vapor can be changed into other

forms of mercury, and can be further transported to water or soil in rain or snow.  Inorganic

mercury may also enter water or soil from the weathering of rocks that contain mercury, from

factories or water treatment facilities that release water contaminated with mercury, and from

incineration of municipal garbage that contains mercury (for example, in thermometers, electrical

switches, or batteries that have been thrown away).  Inorganic or organic compounds of mercury

may be released to the water or soil if mercury-containing fungicides are used. 

Microorganisms (bacteria, phytoplankton in the ocean, and fungi) convert inorganic mercury to

methylmercury.  Methylmercury released from microorganisms can enter the water or soil and

remain there for a long time, particularly if the methylmercury becomes attached to small particles

in the soil or water.  Mercury usually stays on the surface of sediments or soil and does not move

through the soil to underground water.  If mercury enters the water in any form, it is likely to settle

to the bottom where it can remain for a long time.

Mercury can enter and accumulate in the food chain.  The form of mercury that accumulates in the

food chain is methylmercury.  Inorganic mercury does not accumulate up the food chain to any

extent.  When small fish eat the methylmercury in food, it goes into their tissues.  When larger fish

eat smaller fish or other organisms that contain methylmercury, most of the methylmercury
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originally present in the small fish will then be stored in the bodies of the larger fish.  As a result,

the larger and older fish living in contaminated waters build up the highest amounts of methyl-

mercury in their bodies.  Saltwater fish (especially sharks and swordfish) that live a long time and

can grow to a very large size tend to have the highest levels of mercury in their bodies.  Plants

(such as corn, wheat, and peas) have very low levels of mercury, even if grown in soils containing

mercury at significantly higher than background levels.  Mushrooms, however, can accumulate

high levels if grown in contaminated soils.  For further information on what happens to mercury in

the environment, see Chapters 4 and 5.

1.3 HOW MIGHT I BE EXPOSED TO MERCURY?

Because mercury occurs naturally in the environment, everyone is exposed to very low levels of

mercury in air, water, and food.  Between 10 and 20 nanograms of mercury per cubic meter

(ng/m3) of air have been measured in urban outdoor air.  These levels are hundreds of times lower

than levels still  considered to be “safe” to breathe.  Background levels in nonurban settings are

even lower, generally about 6 ng/m3 or less.  Mercury levels in surface water are generally less

than 5 parts of mercury per trillion parts of water (5 ppt, or 5 ng per liter of water), about a

thousand times lower than “safe” drinking water standards.  Normal soil levels range from 20 to

625 parts of mercury per billion parts of soil (20–625 ppb; or 20,000–625,000 ng per kilogram of

soil).  A part per billion is one thousand times bigger than a part per trillion.  

A potential source of exposure to metallic mercury for the general population is mercury released

from dental amalgam fillings.  An amalgam is a mixture of metals.  The amalgam used in silver-

colored dental fillings contains approximately 50% metallic mercury, 35% silver, 9% tin, 6%

copper, and trace amounts of zinc.  When the amalgam is first mixed, it is a soft paste which is

inserted into the tooth surface.  It hardens within 30 minutes.  Once the amalgam is hard, the

mercury is bound within the amalgam, but very small amounts are slowly released from the

surface of the filling due to corrosion or chewing or grinding motions.  Part of the mercury at the

surface of the filling may enter the air as mercury vapor or be dissolved in the saliva.  The total

amount of mercury released from dental amalgam depends upon the total number of fillings and
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surface areas of each filling, the chewing and eating habits of the person, and other chemical

conditions in the mouth.  Estimates of the amount of mercury released from dental amalgams

range from 3 to 17 micrograms per day (µg/day). The mercury from dental amalgam may

contribute from 0 to more than 75% of your total daily mercury exposure, depending on the

number of amalgam fillings you have, the amount of fish consumed, the levels of  mercury (mostly

as methylmercury) in those fish, and exposure from other less common sources such as mercury

spills, religious practices, or herbal remedies that contain mercury.  However, it should be kept in

mind that exposure to very small amounts of mercury, such as that from dental amalgam fillings,

does not necessarily pose a health risk.

Whether the levels of exposure to mercury vapor from dental amalgam are sufficiently high to

cause adverse health effects, and exactly what those effects are, continues to be researched and

debated by scientists and health officials.  U.S. government summaries on the effects of dental

amalgam conclude that there is no apparent health hazard to the general population, but that

further study is needed to determine the possibility of more subtle behavioral or immune system

effects, and to determine the levels of exposure that may lead to adverse effects in sensitive

populations.  Sensitive populations may include pregnant women, children under the age of 6

(especially up to the age of 3), people with impaired kidney function, and people with

hypersensitive immune responses to metals.  If you belong to this group, you should discuss your

medical condition with your dentist prior to any dental restoration work.  Removal of dental

amalgams in people who have no indication of adverse effects is not recommended and can put the

person at greater risk, if performed improperly.  Chelation therapy (used to remove metals from

the body tissues) itself presents some health risks, and should be considered only when a licensed

occupational or environmental health physician determines it necessary to reduce immediate and

significant health risks due to high levels of mercury in the body.  For additional information on

health risks associated with mercury dental amalgam, see Section 2.5, "More on the Health Effects

of Dental Amalgam."

Some religions have practices that may include the use of metallic mercury.  Examples of these

religions include Santeria (a Cuban-based religion whose followers worship both African deities
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and Catholic saints), Voodoo (a Haitian-based set of beliefs and rituals), Palo Mayombe (a secret

form of ancestor worship practiced mainly in the Caribbean), and Espiritismo (a spiritual belief

system native to Puerto Rico).  Not all people who observe these religions use mercury, but when

mercury is used in religious, ethnic, or ritualistic practices, exposure to mercury may occur both at

the time of the practice and afterwards from contaminated indoor air.  Metallic mercury is sold

under the name "azogue" (pronounced ah-SEW-gay) in stores called “botanicas.”  Botanicas are

common in Hispanic and Haitian communities, where azogue may be sold as an herbal remedy or

for spiritual practices.  The metallic mercury is often sold in capsules or in glass containers.  It

may be placed in a sealed pouch to be worn on a necklace or in a pocket, or it may be sprinkled in

the home or car.  Some people may mix azogue in bath water or perfume, or place azogue in

devotional candles.  Because metallic mercury evaporates into the air, these practices may put

anyone breathing the air in the room at risk of exposure to mercury.  The longer people breathe the

contaminated air, the greater their risk will be.  The use of metallic mercury in a home or an

apartment not only threatens the health of the people who live there now, but also threatens the

health of future residents who may unknowingly be exposed to further release of mercury vapors

from contaminated floors or walls.

Metallic mercury is used in a variety of household products and industrial items, including

thermostats, fluorescent light bulbs, barometers, glass thermometers, and some blood pressure

devices.  The mercury in these devices is contained in glass or metal, and generally does not pose a

risk unless the item is damaged or broken, and mercury vapors are released.  Spills of metallic

mercury from broken thermometers or damaged electrical switches in the home may result in

exposure to mercury vapors in indoor air. You must be careful when you handle and dispose of all

items in the home that contain metallic mercury. 

Very small amounts of metallic mercury (for example, a few drops) can raise air concentrations of

mercury to levels that may be harmful to health.  The longer people breathe the contaminated air,

the greater the risk to their health.  Metallic mercury and its vapors are extremely difficult to

remove from clothes, furniture, carpet, floors, walls, and other such items.  If these items are not
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properly cleaned, the mercury can remain for months or years, and continue to be a source of

exposure. 

It is possible for you to be exposed to metallic mercury vapors from breathing contaminated air

around hazardous waste sites, waste incinerators, or power plants that burn mercury-containing

fuels (such as coal or other fossil fuels), but most outdoor air is not likely to contain levels that

would be harmful.  Exposure to mercury compounds at hazardous waste sites is much more likely

to occur from handling contaminated soil (i.e., children playing in or eating contaminated surface

soil), drinking well-water, or eating fish from contaminated waters near those sites.  Not all

hazardous sites contain mercury, and not all waste sites that do contain mercury have releases of

mercury to the air, water, or surface soils.

You can be exposed to mercury vapors from the use of fungicides that contain mercury.  Excess

use of these products may result in higher-than-average exposures.  You may also be exposed to

mercury from swallowing or applying to your skin outdated medicinal products (laxatives,

worming medications, and teething powders) that contain mercurous chloride.  Exposure may also

occur from the improper or excessive use of other chemicals containing mercury, such as skin-

lightening creams and some topical antiseptic or disinfectant agents (mercurochrome and

thimerosal). 

Workers are mostly exposed from breathing air that contains mercury vapors, but may also be

exposed to other inorganic mercury compounds in the workplace.  Occupations that have a 

greater potential for mercury exposure include manufacturers of electrical equipment or

automotive parts that contain mercury, chemical processing plants that use mercury, metal

processing, construction where building parts contain mercury (e.g., electrical switches,

thermometers), and the medical professions (medical, dental, or other health services) where

equipment may contain mercury (e.g., some devices that measure blood pressure contain liquid

mercury).   Dentists and their assistants may be exposed to metallic mercury from breathing in

mercury vapor released from amalgam fillings and to a much lesser extent from skin contact with 
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amalgam restorations.  Family members of workers who have been exposed to mercury may also

be exposed to mercury if the worker’s clothes are contaminated with mercury particles or liquid.

Some people may be exposed to higher levels of mercury in the form of methylmercury if they

have a diet high in fish, shellfish, or marine mammals (whales, seals, dolphins, and walruses) that

come from mercury-contaminated waters.  Methylmercury accumulates up the food chain, so that

fish at the top of the food chain will have the most mercury in their flesh.  Of these fish, the largest

(i.e., the oldest) fish will have the highest levels.  The Food and Drug Administration (FDA)

estimates that most people are exposed, on average, to about 50 ng of mercury per kilogram of

body weight per day (50 ng/kg/day) in the food they eat.  This is about 3.5 micrograms (µg) of

mercury per day for an adult of average weight.  This level is not thought to result in any harmful

effects.  A large part of this mercury is in the form of methylmercury and probably comes from

eating fish.  Commercial fish sold through interstate commerce that are found to have levels of

methylmercury above an “action level” of 1 ppm (established by the FDA) cannot be sold to the

public.  This level itself is below a level associated with adverse effects.  However, if you fish in

contaminated waters and eat the fish you catch, you may be exposed to higher levels of mercury. 

Public health advisories are issued by state and federal authorities for local waters that are thought

to be contaminated with mercury.  These advisories can help noncommercial (sport and

subsistence) fishermen and their families to avoid eating fish contaminated with mercury.  Foods

other than fish that may contain higher than average levels of mercury include wild game, such as

wild birds and mammals (bear) that eat large amounts of contaminated fish.  People in the most

northern climates may be exposed to high levels of mercury from eating meat or fat from marine

mammals including whales, dolphins, walruses, and seals.  These marine mammals are at or near

the top of their marine food chain.  Plants contain very little methylmercury or other forms of

mercury.  Mushrooms grown in mercury-contaminated soil may contain levels of mercury that

could pose some risk to health, if large amounts were eaten.

See Chapter 5 for more information on how you might be exposed to mercury.
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1.4 HOW CAN MERCURY ENTER AND LEAVE MY BODY?

A person can be exposed to mercury from breathing in contaminated air, from swallowing or

eating contaminated water or food, or from having skin contact with mercury.  Not all forms of

mercury easily enter your body, even if they come in contact with it; so it is important to know

which form of mercury you have been exposed to, and by which route (air, food, or skin).  

When you swallow small amounts of metallic mercury, for example, from a broken oral

thermometer, virtually none (less than 0.01%) of the mercury will enter your body through the

stomach or intestines, unless they are diseased.  Even when a larger amount of metal mercury (a

half of a tablespoon, about 204 grams) was swallowed by one person, very little entered the body. 

When you breathe in mercury vapors, however, most (about 80%) of the mercury enters your

bloodstream directly from your lungs, and then rapidly goes to other parts of your body, including

the brain and kidneys. Once in your body, metallic mercury can stay for weeks or months.  When

metallic mercury enters the brain, it is readily converted to an inorganic form and is “trapped” in

the brain for a long time.   Metallic mercury in the blood of a pregnant woman can enter her

developing child.  Most of the metallic mercury will accumulate in your kidneys, but some

metallic mercury can also accumulate in the brain.  Most of the metallic mercury absorbed into the

body eventually leaves in the urine and feces, while smaller amounts leave the body in the exhaled

breath. 

Inorganic mercury compounds like mercurous chloride and mercuric chloride are white powders

and do not generally vaporize at room temperatures like elemental mercury will.  If they are

inhaled, they are not expected to enter your body as easily as inhaled metallic mercury vapor. 

When inorganic mercury compounds are swallowed, generally less than 10% is absorbed through

the intestinal tract; however, up to 40% may enter the body through the stomach and intestines in

some instances.  Some inorganic mercury can enter your body through the skin, but only a small

amount will pass through your skin compared to the amount that gets into your body from

swallowing inorganic mercury.  
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Once inorganic mercury enters the body and gets into the bloodstream, it moves to many different

tissues.  Inorganic mercury leaves your body in the urine or feces over a period of several weeks or

months.  A small amount of the inorganic mercury can be changed in your body to metallic

mercury and leave in the breath as a mercury vapor.  Inorganic mercury accumulates mostly in the

kidneys and does not enter the brain as easily as metallic mercury.  Inorganic mercury compounds

also do not move as easily from the blood of a pregnant woman to her developing child.  In a

nursing woman, some of the inorganic mercury in her body will pass into her breast milk. 

Methylmercury is the form of mercury most easily absorbed through the gastrointestinal tract

(about 95% absorbed). After you eat fish or other foods that are contaminated with methylmercury,

the methylmercury enters your bloodstream easily and goes rapidly to other parts of your body. 

Only small amounts of methylmercury enter the bloodstream directly through the skin, but other

forms of organic mercury (in particular dimethylmercury) can rapidly enter the body through the

skin.  Organic mercury compounds may evaporate slowly at room temperature and may enter your

body easily if you breathe in the vapors.  Once organic mercury is in the bloodstream, it moves

easily to most tissues and readily enters the brain.  Methylmercury that is in the blood of a

pregnant woman will easily move into the blood of the developing child and then into the child’s

brain and other tissues.  Like metallic mercury, methylmercury can be changed by your body to

inorganic mercury.  When this happens in the brain, the mercury can remain there for a long time. 

When methylmercury does leave your body after you have been exposed, it leaves slowly over a

period of several months, mostly as inorganic mercury in the feces.  As with inorganic mercury,

some of the methylmercury in a nursing woman’s body will pass into her breast milk. 

For more information on how mercury can enter and leave your body, please see Chapter 2.

1.5 HOW CAN MERCURY AFFECT MY HEALTH?

The nervous system is very sensitive to mercury.  In poisoning incidents that occurred in other

countries, some people who ate fish contaminated with large amounts of methylmercury or seed

grains treated with methylmercury or other organic mercury compounds developed permanent
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damage to the brain and kidneys.  Permanent damage to the brain has also been shown to occur

from exposure to sufficiently high levels of metallic mercury.  Whether exposure to inorganic

mercury results in brain or nerve damage is not as certain, since it does not easily pass from the

blood into the brain.  

Metallic mercury vapors or organic mercury may affect many different areas of the brain and their

associated functions, resulting in a variety of symptoms.  These include personality changes

(irritability, shyness, nervousness), tremors, changes in vision (constriction (or narrowing) of the

visual field), deafness, muscle incoordination, loss of sensation, and difficulties with memory.

Different forms of mercury have different effects on the nervous system, because they do not all

move through the body in the same way.  When metallic mercury vapors are inhaled, they readily

enter the bloodstream and are carried throughout the body and can move into the brain.  Breathing

in or swallowing large amounts of methylmercury also results in some of the mercury moving into

the brain and affecting the nervous system.  Inorganic mercury salts, such as mercuric chloride, do

not enter the brain as readily as methylmercury or metallic mercury vapor.

The kidneys are also sensitive to the effects of mercury, because mercury accumulates in the

kidneys and causes higher exposures to these tissues, and thus more damage.  All forms of

mercury can cause kidney damage if large enough amounts enter the body.  If the damage caused

by the mercury is not too great, the kidneys are likely to recover once the body clears itself of the

contamination.  

Short-term exposure (hours) to high levels of metallic mercury vapor in the air can damage the

lining of the mouth and irritate the lungs and airways, causing tightness of the breath, a burning

sensation in the lungs, and coughing.  Other effects from exposure to mercury vapor include

nausea, vomiting, diarrhea, increases in blood pressure or heart rate, skin rashes, and eye irritation. 

Damage to the lining of the mouth and lungs can also occur from exposure to lower levels of

mercury vapor over longer periods (for example, in some occupations where workers were

exposed to mercury for many years).  Levels of metallic mercury in workplace air are 

generally much greater than the levels normally encountered by the general population. Current
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levels of mercury in workplace air are low, due to increased awareness of mercury’s toxic effects. 

Because of the reduction in the allowable amount of mercury in workplace air, fewer workers are

expected to have symptoms of mercury toxicity.  Most studies of humans who breathed metallic

mercury for a long time indicate that mercury from this type of exposure does not affect the ability

to have children.  Studies in workers exposed to metallic mercury vapors have also not shown any

mercury-related increase in cancer.  Skin contact with metallic mercury has been shown to cause

an allergic reaction (skin rashes) in some people.  

In addition to effects on the kidneys, inorganic mercury can damage the stomach and intestines,

producing symptoms of nausea, diarrhea, or severe ulcers if swallowed in large amounts.  Effects

on the heart have also been observed in children after they accidentally swallowed mercuric

chloride.  Symptoms included rapid heart rate and increased blood pressure.  There is little

information on the effects in humans from long-term, low-level exposure to inorganic mercury.  

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary.  Animal testing may

also be used to identify health effects such as cancer or birth defects.  Without laboratory animals,

scientists would lose a basic method to get information needed to make wise decisions to protect

public health.  Scientists have the responsibility to treat research animals with care and

compassion.  Laws today protect the welfare of research animals, and scientists must comply with

strict animal care guidelines.

Studies using animals indicate that long-term oral exposure to inorganic mercury salts causes

kidney damage, effects on blood pressure and heart rate, and effects on the stomach.  Study results

also suggest that reactions involving the immune system may occur in sensitive populations after

swallowing inorganic mercury salts.  Some animal studies report that nervous system damage

occurs after long-term exposure to high levels of inorganic mercury.  Short-term, high-
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level exposure of laboratory animals to inorganic mercury has been shown to affect the developing

fetus and may cause termination of the pregnancy.

Animals exposed orally to long-term, high levels of methylmercury or phenylmercury in

laboratory studies experienced damage to the kidneys, stomach, and large intestine; changes in

blood pressure and heart rate; adverse effects on the developing fetus, sperm, and male

reproductive organs; and increases in the number of spontaneous abortions and stillbirths. 

Adverse effects on the nervous system of animals occur at lower doses than do harmful effects to

most other systems of the body.  This difference indicates that the nervous system is more

sensitive to methylmercury toxicity than are other organs in the body.  Animal studies also provide

evidence of damage to the nervous system from exposure to methylmercury during development,

and evidence suggests that the effects worsen with age, even after the exposure stops.

Some rat and mice strains that are susceptible to autoimmune responses develop kidney damage as

a result of an immune response when exposed to relatively low levels of mercury vapor or mercury

chloride.

Animals given inorganic mercury salts by mouth for most of their lifetime had increases in some

kinds of tumors at the highest dose tested.  Rats and mice that received organic mercury  (methyl-

mercury or phenylmercury) in their drinking water or feed for most of their lives had an increased

incidence of cancer of the kidney, but this affected only the males that received the highest amount

of mercury given (not the females).  Since the high doses caused severe damage to the kidneys

prior to the cancer, these animal studies provide only limited information about whether mercury

causes cancer in humans.  As a result, the Department of Health and Human Services (DHHS) and

the International Agency for Research on Cancer (IARC) have not classified mercury as to its

human carcinogenicity.  The Environmental Protection Agency has determined that mercury

chloride and methylmercury are possible human carcinogens.  Chapter 2 contains more

information on the health effects of mercury in humans and animals.
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1.6 HOW CAN MERCURY AFFECT CHILDREN?

This section discusses potential health effects from exposures during the period from conception to

maturity at 18 years of age in humans.  Potential effects on children resulting from exposures of

the parents are also considered.

Children are at risk of being exposed to metallic mercury that is not safely contained, to mercury

that may be brought home on work clothes or tools, or to methylmercury-contaminated foods. 

Methylmercury eaten or swallowed by a pregnant woman or metallic mercury that enters her body

from breathing contaminated air can also pass into the developing child.  Inorganic mercury and

methylmercury can also pass from a mother's body into breast milk and into a nursing infant.  The

amount of mercury in the milk will vary, depending on the degree of exposure and the amount of

mercury that enter the nursing woman's body.  There are significant benefits to breast feeding, so

any concern that a nursing woman may have about mercury levels in her breast milk should be

discussed with her doctor.  Methylmercury can also accumulate in an unborn baby's blood to a

concentration higher than the concentration in the mother. 

For similar exposure routes and forms of mercury, the harmful health effects seen in children are

similar to the effects seen in adults.  High exposure to mercury vapor causes lung, stomach, and

intestinal damage and death due to respiratory failure in severe cases.  These effects are similar to

those seen in adult groups exposed to inhaled metallic mercury vapors at work.

Children who had been exposed to excessive amounts of mercurous chloride tablets for worms or

mercurous chloride-containing powders for teething discomfort had increased heart rates and

elevated blood pressure.  Abnormal heart rhythms were also seen in children who had eaten grains

contaminated with very high levels of methylmercury. 

Other symptoms of poisonings in children who were treated with mercurous chloride for

constipation, worms, or teething discomfort included swollen red gums, excessive salivation,

weight loss, diarrhea and/or abdominal pain, and muscle twitching or cramping in the legs and/or

arms.  Kidney damage is very common after exposure to toxic levels of inorganic mercury. 
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Metallic mercury or methylmercury that enters the body can also be converted to inorganic

mercury and result in kidney damage.

Children who breathe metallic/elemental mercury vapors, eat foods or other substances containing

phenylmercury or inorganic mercury salts, or use mercury-containing skin ointments for an

extended period  may develop a disorder known as acrodynia, or pink disease.  Acrodynia can

result in severe leg cramps; irritability; and abnormal redness of the skin, followed by peeling of

the hands, nose, and soles of the feet.  Itching, swelling, fever, fast heart rate, elevated blood

pressure, excessive salivation or sweating, rashes, fretfulness, sleeplessness, and/or weakness may

also be present.  It was once believed that this syndrome occurred only in children, but recent

reported cases in teenagers and adults have shown that they can also develop acrodynia.

In critical periods of development before they are born, and in the early months after birth,

children and fetuses are particularly sensitive to the harmful effects of metallic mercury and

methylmercury on the nervous system.  Harmful developmental effects may occur when a

pregnant woman is exposed to metallic mercury and some of the mercury is transferred into her

developing child.  Thus, women who are normally exposed to mercury vapors in the workplace

(such as those working in thermometer/barometer or  fluorescent light manufacturing or the chlor-

alkali industry) should take measures to avoid mercury vapor exposures during pregnancy.  

Exposures to mercury vapors are relatively rare outside of the workplace, unless metallic mercury

is present in the home.  

As with mercury vapors, exposure to methylmercury is more dangerous for young children than

for adults, because more methylmercury easily passes into the developing brain of young children

and may interfere with the development process.

Methylmercury is the form of mercury most commonly associated with a risk for developmental

effects.  Exposure can come from foods contaminated with mercury on the surface (for example,

from seed grain treated with methylmercury to kill fungus) or from foods that contain toxic levels

of methylmercury (as in some fish, wild game, and marine mammals).  Mothers who are exposed

to methylmercury and breast-feed their infant may also expose the child through the milk.  The
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effects on the infant may be subtle or more pronounced, depending on the amount to which the

fetus or young child was exposed.  In cases in which the exposure was very small, some effects

might not be apparent, such as small decreases in IQ or effects on the brain that may only be

determined by the use of very sensitive neuropsychological testing.  In instances in which the

exposure is great, the effects may be more serious.  In some such cases of mercury exposure

involving serious exposure to the developing fetus, the effects are delayed.  In such cases, the

infant may be  born apparently normal, but later show effects that may range from the infant being

slower to reach developmental milestones, such as the age of first walking and talking, to more

severe effects including brain damage with mental retardation, incoordination, and inability to

move.  Other severe effects observed in children whose mothers were exposed to very toxic levels

of mercury during pregnancy include eventual blindness, involuntary muscle contractions and

seizures, muscle weakness, and inability to speak.  It is important to remember, however, that the

severity of these effects depends upon the level of mercury exposure and the time of exposure. 

The very severe effects just mentioned were reported in large-scale poisoning instances in which

pregnant and nursing women were exposed to extremely high levels of methylmercury in

contaminated grain used to make bread (in Iraq) or seafood (in Japan) sold to the general

population.  

Researchers are currently studying the potential for less serious developmental effects, including

effects on a child’s behavior and ability to learn, think, and solve problems that may result from

eating lower levels of methylmercury in foods.  A main source of exposure to methylmercury for

the pregnant woman and the young child is from eating fish.  Most fish purchased in the market in

the United States do not have mercury levels that pose a risk to anyone, including pregnant

women.  Since mercury accumulates in the muscles of fish, larger fish that feed on smaller fish and

live for long periods usually have larger concentrations of methylmercury than fish that feed on

plants.  For example, shark and swordfish normally contain the highest levels of mercury out of all

ocean fish. Scientists have an ongoing debate about the value of fish in the diet versus any risk

from increased exposure of pregnant women to methylmercury that may be in the fish.  The safety

of most fish sold commercially in the United States is regulated by the  FDA.  These fish pose no

health risk to those who purchase and eat them.  Only fish or wildlife containing relatively high
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levels of methylmercury are of concern, and these are discussed in Section 1.7 of this toxicological

profile. 

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO MERCURY?

If your doctor finds that you have been exposed to significant amounts of mercury, ask whether

your children might also be exposed.  Your doctor might need to ask your state health department

to investigate.

Children may be exposed to metallic mercury if they play with it.  Metallic mercury is a heavy,

shiny, silver liquid.  When metallic mercury is spilled, it forms little balls or beads.  Children are

sometimes exposed to metallic mercury when they find it in abandoned warehouses or closed

factories, and then play with it or pass it around to friends.  Children have also taken metallic

mercury from school chemistry and physics labs.  Broken thermometers and some electrical

switches are other sources of metallic mercury.  Sometimes children find containers of metallic

mercury that were improperly disposed of, or adults may bring home metallic mercury from work,

not knowing that it is dangerous. 

To protect your children from metallic mercury, teach them not to play with shiny, silver liquids. 

Schoolteachers (particularly science teachers) and school staff need to know about students'

fascination with metallic mercury.  Teachers and school staff should teach children about the

dangers of getting sick from playing with mercury, and they should keep metallic mercury in a

safe and secured area (such as a closed container in a locked storage room) so that children do not

have access to it without the supervision of a teacher.  Metallic mercury evaporates slowly, and if

it is not stored in a closed container, children may breathe toxic mercury vapors.

In the past, mercurous chloride was widely used in medicinal products such as laxatives, worming

medications, and teething powders.  These older medicines should be properly disposed of and

replaced with safer and more effective medicines.  Other chemicals containing mercury, such as

mercurochrome and thimerosal (sold as Merthiolate and other brands), are still used as antiseptics

or as preservatives in eye drops, eye ointments, nasal sprays, and vaccines.  Some skin-lightening
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creams contain ammoniated mercuric chloride and mercuric iodide.  These and all other mercury-

containing medicines should be kept safely out of the reach of children to prevent an accidental

poisoning.  Nonmedicinal products, including some fungicides that contain mercury compounds

and paints that contain mercuric sulfide or mercuric oxide, should also be safely stored out of the

reach of children. 

You should check to see if any medicines or herbal remedies that you or your child use contain

mercury.  Some traditional Chinese and Indian remedies for stomach disorders (for example,

herbal balls) contain mercury, and if you give these remedies to your children, you may harm

them.  If you are pregnant or nursing a baby and you use mercury-containing ethnic or herbal 

remedies, you could pass some of the mercury to your unborn child or nursing infant.  

If you use metallic mercury or azogue in religious practices, you may expose your children or

unborn child to mercury or contaminate your home.  Such practices in which mercury containing

substances have traditionally been used include Santeria (a Cuban-based religion whose followers

worship both African deities and Catholic saints), Voodoo (a Haitian-based set of beliefs and

rituals), Palo Mayombe (a secret form of ancestor worship practiced mainly in the Caribbean), or

Espiritismo (a spiritual belief system native to Puerto Rico).

Metallic mercury is used in a variety of household products and industrial items, including

thermostats, fluorescent light bulbs, barometers, glass thermometers, and some blood pressure

measuring devices.  You must be careful when you handle and dispose of all items in the home

that contain metallic mercury. 

If small amounts of mercury are spilled, be very careful cleaning it up.  Do not try to vacuum

spilled metallic mercury. Using a vacuum cleaner to clean up the mercury causes the mercury to

evaporate into the air, creating greater health risks.  Trying to vacuum spilled metallic mercury

also contaminates the vacuum cleaner.  Also, take care not to step on the mercury and track it into

other areas of the home.  Metallic mercury vapors are very toxic and have no odor. Do not remain

unnecessarily in that room, and try not to let metallic mercury contact your eyes, skin, or clothing. 

If you think you have been exposed directly to metallic mercury, wash yourself 
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thoroughly and discard contaminated clothing by placing them in a sealed plastic bag.  Perhaps the

most important thing to remember if you break a household thermometer is do not panic.  The

amount of mercury contained in an oral thermometer is small and does not present an immediate

threat to human health.  However, if it is not properly cleaned up and disposed of, it may present a

health risk over time, particularly to infants, toddlers, and pregnant women.

If a thermometer breaks on a counter top or uncarpeted floor, remove children from the area. 

Mercury is not absorbent, so do not try to wipe or blot it up with a cloth or paper towel; that will

only spread the mercury and break it up into smaller beads, making it more difficult to find and

remove.  Instead, clean up the beads of metallic mercury by using one sheet of paper to carefully

roll them onto a second sheet of paper, or by sucking very small beads of mercury into an eye

dropper.  After picking up the metallic mercury in this manner, put it into a plastic bag or airtight

container.  The paper and eye dropper should also be bagged in a zip-lock plastic container.  All

plastic bags used in the cleanup should then be taken outside of the house or apartment and

disposed of properly, according to instructions provided by your local health department or

environmental officials.  Try to ventilate the room with outside air, and close the room off from the

rest of the home.  Use fans (that direct the air to the outside and away from the inside of the house)

for a minimum of one hour to speed the ventilation.

If a thermometer breaks and the liquid/metallic mercury spills onto a carpeted floor, try to collect

the mercury beads in the manner described in the above paragraph.  Depending on the cut or pile

of the carpeting, however, it may not be possible to collect all of the spilled mercury.  Regardless,

do not vacuum.  Instead, call your local (county, city, or state) health department and tell them of

your situation. (You may also call the Agency for Toxic Substances and Disease Registry

[ATSDR] toll-free at 1-888-42-ATSDR [1-888-422-8737] to obtain additional guidance, if local

assistance cannot be obtained.)

If larger amounts of metallic mercury are found (for example, a jar of liquid mercury), it should be

contained in an airtight container, and you should call your local health department for instructions

on how to safely dispose of it.  If the mercury is in an open container or the container does not

have a lid, place a piece of plastic wrap around the top of the container to prevent 
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vapors from escaping; then wash your hands thoroughly.  If a larger amount is spilled, leave the

area and contact your local health department and fire department.  Do not simply throw metallic

mercury away, but instead seek professional help.

ATSDR and EPA strongly recommend against the use of metallic (liquid) mercury that is not

properly enclosed in glass, as it is in thermometers.  This form of mercury should not be used or

stored in homes, automobiles, day-care centers, schools, offices, or other public buildings. If you

notice a child with metallic mercury on his or her clothing, skin, or hair, call the fire department

and let them know that the child needs to be decontaminated.

Metallic or inorganic mercury can be carried into the home from a workers' contaminated clothing

and shoes.  Increased exposure to mercury has been reported in children of workers who are

exposed to mercury at work, and increased levels of mercury were measured in places where work

clothes were stored and in some washing machines.  The children most likely to be exposed to

risky levels of mercury are those whose parents work in facilities that use mercury (for example, a

scientific glassware manufacturing plant or a chlor-alkali chemical plant), but where no protective

uniforms or footgear are used.  In some reported cases in which children were exposed in this way,

protective clothing was used in the workplace by the parent, but work gloves, clothes, and boots,

which were contaminated with mercury, were taken home, thus exposing family members.  If you

have questions or concerns about exposure to mercury at work, you have a right to obtain

information from your employer about your safety and health on the job without fear of

punishment.  The Occupational Safety and Health Administration (OSHA) requires employers to

provide Material Safety Data Sheets (MSDSs) for many of the chemicals used at the workplace. 

Information on these sheets should include chemical names and hazardous ingredients, important

properties (such as fire and explosion data), potential health effects, how you get the chemical(s) in

your body, how to properly handle the materials, and what to do in an emergency.  Your

occupational health and safety officer at work can and should tell you whether chemicals you work

with are dangerous and likely to be carried home on your clothes, body, or tools, and whether you

should be showering and changing clothes before you leave work, storing your street clothes in a

separate area of the workplace, or laundering your work clothes at home separately from other

clothes.  
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Your employer is legally responsible for providing a safe workplace and should freely answer your

questions about hazardous chemicals.  Your OSHA-approved state occupational safety and health

program or OSHA can also answer any further questions you might have, and help your employer

identify and correct problems with hazardous substances.  If you would like to make a formal

complaint about health hazards in your workplace, your OSHA-approved state occupational  safety

and health program or OSHA office will listen to your complaint and inspect your workplace when

necessary.

One way in which people are routinely exposed to extremely small amounts of mercury is through

the gradual (but extremely slow)  wearing-away  process of dental amalgam fillings, which contain

approximately 50% mercury.  The amount of mercury to which a person might be exposed from

dental amalgams would depend on the number of amalgams present and other factors.  The

Centers for Disease Control and Prevention (CDC) has determined that dental amalgam fillings do

not pose a health risk, although they do account for some mercury exposure to those having such

fillings.  People who frequently grind their teeth or often chew gum can add to the small amount of

mercury normally released from those fillings over time.   If you are pregnant, the decision of

whether to have dental amalgam or a nonmercury material used for fillings, or whether existing

amalgam fillings should be repaired or replaced during pregnancy, should be made in consultation

with your dentist.  The practice of having all your dental amalgam fillings replaced with non-

mercury filling materials just to remove the possibility of mercury exposure is not recommended

by ATSDR.  In fact, the removal of the mercury amalgam fillings would actually expose the

patient to a greater amount of mercury for a while.  Other sources of mercury  may increase your

overall exposure, such as the amount of fish consumed per week, especially if caught in  local

waters contaminated with mercury or of certain species known to be higher in mercury content

(shark and swordfish), or an exposure to mercury from a nearby hazardous waste site or

incinerator.  

You or your children may be exposed to methylmercury when eating certain types of fish caught

from contaminated waters, or when eating certain types of wildlife from mercury contaminated

areas.  Most states, Native American tribes, and U.S. Territories have issued fish and/or wildlife

advisories to warn people about methylmercury contaminated fish and/or wildlife.  Most of the
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methylmercury advisories relate to specific types of freshwater or saltwater fish or shellfish, or

freshwater turtles.  Each state, Native American tribe, or U.S. Territory sets its own criteria for

issuing fish and wildlife advisories.  A fish or wildlife advisory will specify which bodies of water

or hunting areas have restrictions.  The advisory will tell you what types and sizes of fish or game

are of concern.  The advisory may completely ban eating fish or tell you to limit your meals of a

certain type of fish.  For example, an advisory may tell you to eat a certain type of fish no more

than once a month; or an advisory may tell you only to eat certain parts of fish or game, or how to

prepare it to decrease your exposure to methylmercury.  The fish or wildlife advisory may be

stricter to protect pregnant women, nursing women, and young children.  To reduce your children's

exposure to methylmercury, you should follow the instructions recommended in the fish or

wildlife advisories.  Information on Fish and Wildlife Advisories in your state is available from

your state public health or natural resources department.  Signs may also be posted in certain

fishing and hunting areas with information about contaminated fish or wildlife.

FDA currently advises that pregnant women and women of childbearing age who may become

pregnant limit their consumption of shark and swordfish to no more that one meal per month.  This

advice is given because methylmercury levels are relatively high in these fish species.   Women of

childbearing age are included in this advice because dietary practices immediately before the

pregnancy could have a direct bearing on fetal exposure during pregnancy, particularly during the

earlier months of pregnancy.

FDA further advises that persons other than pregnant women and women of childbearing age in

the general population limit their regular consumption of shark and swordfish (which typically

contains methylmercury around 1 ppm) to about 7 ounces per week (about one serving) to stay

below the acceptable daily intake for methylmercury.  For fish species with methylmercury levels

averaging 0.5 ppm, regular consumption should be limited to 14 ounces per week.  Recreational

and subsistence fishers who eat larger amounts of fish than the general population and routinely

fish the same waterbodies may have a higher exposure to methylmercury if these waters are

contaminated.  People who consume greater than 100 grams of fish (approximately 3.5 ounces)

every day are considered high-end consumers.  This is over 10 times more than the amount of fish

consumed by members of the general population (6.5 g/day).  No consumption advice is necessary
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for the top ten seafood species that make up about 80% of the seafood sold in the United States: 

canned tuna, shrimp, pollock, salmon, cod, catfish, clams, flatfish, crabs, and scallops.  The

methylmercury in these species is generally less than 0.2 ppm, and few people eat more than the

suggested weekly limit of fish (i.e., 2.2 pounds).

If you are concerned about a mercury exposure or think that you or your child are experiencing the

adverse effects of mercury, you should consult with a doctor or public health official who is

familiar with the health effects of mercury.

1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO MERCURY?

There are reliable and accurate ways to measure mercury levels in the body.  These tests all

involve taking blood, urine, or hair samples, and must be performed in a doctor’s office or in a

health clinic.  Nursing women may have their breast milk tested for mercury levels, if any of the

other samples tested are found to contain significant amounts of mercury.  Most of these tests,

however, do not determine the form of mercury to which you were exposed.  Mercury levels found

in blood, urine, breast milk, or hair may be used to determine if adverse health effects are likely to

occur (see Section 2.5).  Mercury in urine is used to test for exposure to metallic mercury vapor

and to inorganic forms of mercury.   Measurement of mercury in whole blood or scalp hair is used

to monitor exposure to methylmercury.  Urine is not useful for determining whether exposure has

occurred to methylmercury.  Levels found in blood, urine, and hair may be used together to predict

possible health effects that may be caused by the different forms of mercury.  

Blood and urine levels are used as markers to determine whether someone has been exposed to 

mercury.  They are used to determine whether exposure to mercury has occurred and to give a

rough idea of the extent of exposure, but they do not tell exactly how much exposure has occurred. 

Except for methylmercury exposures, blood is considered useful if samples are taken within a 

few days of exposure.  This is because most forms of mercury in the blood decrease by one-half

every three days if exposure has been stopped.  Thus, mercury levels in the blood provide 
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more useful information after recent exposures than after long-term exposures.   Several months

after an exposure, mercury levels in the blood and urine are much lower.  Hair, which is

considered useful only for exposures to methylmercury, can be used to show exposures that

occurred many months ago, or even more than a year ago if the hair is long enough and careful

testing methods are used.  After short-term exposures to metallic mercury, mercury vapor can be

detected in the breath, but this occurs to a significant extent only within a few days after exposure,

and is not a method normally used to determine if mercury exposure has occurred.  For more

information on testing for mercury levels in the body, see Chapters 2 and 6.

1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health. 

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations, on the other hand, provide valuable guidelines to protect public health, but

cannot be enforced by law.  Federal organizations that develop recommendations for toxic

substances include the Agency for Toxic Substances and Disease Registry (ATSDR) and the

National Institute for Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals; then they are adjusted to help protect

people.  Sometimes these not-to-exceed levels differ among federal organizations because of

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal studies,

or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available.  For the most current information, check with the federal agency or organization that

provides it for the substance in which you are interested.  Some regulations and recommendations

for mercury include the following:
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EPA and FDA have set a limit of 2 parts inorganic mercury per billion (ppb) parts of water in

drinking water.  EPA is in the process of revising the Water Quality Criteria for mercury.  EPA

currently recommends that the level of inorganic mercury in rivers, lakes, and streams be no more

than 144 parts mercury per trillion (ppt) parts of water to protect human health (1 ppt is a thousand

times less than 1 part per billion, or ppb).  EPA has determined that a daily exposure (for an adult

of average weight) to inorganic mercury in drinking water at a level up to 2 ppb is not likely to

cause any significant adverse health effects.  FDA has set a maximum permissible level of 1 part

of methylmercury in a million parts (ppm) of seafood products sold through interstate commerce

(1 ppm is a thousand times more than 1 ppb).  FDA may seize shipments of fish and shellfish

containing more than 1 ppm of methylmercury, and may seize treated seed grain containing more

than 1 ppm of mercury.

OSHA regulates levels of mercury in the workplace.  It has set limits of 0.1  milligrams of mercury

per cubic meter of air (mg/m3)for organic mercury and 0.05 mg/m3 for metallic mercury vapor in

workplace air to protect workers during an 8-hour shift and a 40-hour work week.  NIOSH

recommends that the amount of metallic mercury vapor in workplace air be limited to an average

level of  0.05 mg/m3 during a 10-hour work shift.

1.10 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333

* Information line and technical assistance

Phone: 1-888-42-ATSDR (1-888-422-8737)
Fax:  (404) 639- 6315 or -6324
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ATSDR can also tell you the location of occupational and environmental health clinics.  These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.

* To order toxicological profiles, contact

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone: (800) 553-6847 or (703) 605-6000



TOXICOLOGICAL PROFILE FOR
METHYL tert-BUTYL ETHER

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Agency for Toxic Substances and Disease Registry

August 1996



METHYL tert-BUTYL ETHER 1

1. PUBLIC HEALTH STATEMENT

This public health statement tells you about methyl tert-butyl ether (MTBE) and the effects of

exposure.

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the nation. These sites

make up the National Priorities List (NPL) and are the sites targeted for long-term federal cleanup activities. MTBE has

been found in at least 12 of the 1,430 current or former NPL sites. However, it’s unknown how many NPL sites have

been evaluated for this substance. As more sites are evaluated, the sites with MTBE may increase. This information is

important because exposure to this substance may harm you and because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container, such as a drum or bottle,

it enters the environment. This release does not always lead to exposure. You are exposed to a substance only when you

come in contact with it. You may be exposed by breathing, eating, or drinking the substance or by skin contact.

If you are exposed to MTBE, many factors determine whether you’ll be harmed. These factors include the dose (how

much), the duration (how long), and how you come in contact with it. You must also consider the other chemicals you’re

exposed to and your age, sex, diet, family traits, lifestyle, and state of health.

1.1  WHAT IS MTBE?

MTBE is the common name for a synthetic chemical called methyl tert-butyl ether. It is a flammable liquid made from

combinations of chemicals like isobutylene and methanol. It has a distinctive odor that most people find disagreeable. It

was first introduced as an additive for unleaded gasolines in the 1980s to enhance octane ratings. In city areas where

there are concerns over pollutants like carbon monoxide, EPA may require the use of MTBE or ethanol
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as an oxygenating agent to make the fuel burn more cleanly during the winter months. Fuels containing these additives

are called reformulated gasolines. Most MTBE is mixed with gasoline, so most people would come in contact with it

while exposed to automobile fuel vapors or exhausts. MTBE has other special uses as a laboratory chemical and in

medicine to dissolve gallstones. Its basic physical and chemical properties are summarized in Chapter 3; for more

information on its production and use, see Chapter 4.

1.2  WHAT HAPPENS TO MTBE WHEN IT ENTERS THE ENVIRONMENT?

MTBE will quickly evaporate from open containers. In the open air, it will quickly break down into other chemical

compounds, with half of it disappearing in about 4 hours. Like most ethers and alcohols, MTBE dissolves readily in

water. If MTBE is spilled on the ground, rainwater can dissolve it and carry it through the soil into the groundwater.

Spills or leaks from storage containers can seep into deeper soil layers and pollute groundwater, especially near

manufacturing sites, pipelines, and shipping facilities. Leakage from underground storage tanks, such as tanks at gasoline

filling stations, can also add MTBE to groundwater. MTBE is not expected to concentrate in fish or plants found in lakes,

ponds, and rivers. For more information, please see Chapters 4 and 5.

1.3  HOW MIGHT I BE EXPOSED TO MTBE?

Low levels of MTBE can be present in both indoor and outdoor air, and are mostly linked with the use of MTBE as a

gasoline additive.  Because it is not presently considered a major harmful pollutant, it is usually not included in routine

national monitoring programs for liquids.  This makes it difficult to estimate how much you could be exposed to.

Because MTBE evaporates quickly, large amounts of the vapor could enter closed spaces.  Leaks, spills, or open

containers of MTBE pose a fire and explosion threat in the presence of open flames and electrical sparks, especially in

closed spaces.  Most people are exposed to MTBE from auto exhaust when driving or from gasoline while fueling their

cars.  People can also be exposed to MTBE from groundwater pollution.  The chemical is likely to be present in very

small amounts in the
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air in cities or near highways. MTBE is used to treat gallstones, so patients treated with this medical procedure will have

some exposure.

1.4  HOW CAN MTBE ENTER AND LEAVE MY BODY?

MTBE can enter your body rapidly if you breathe air, drink water, or eat food that contains it.

If your skin comes into contact with MTBE, it can enter your body through the skin, but this

happens more slowly.  Most of the MTBE that you breathe in or take in by mouth can get into

your blood.  Not as much gets into the blood through the skin. No matter how you are

exposed, a large amount of MTBE is breathed out without being changed into other chemicals. The MTBE that is not

breathed out is changed into other chemicals such as butyl alcohol, methyl alcohol, formaldehyde, formic acid, and

carbon dioxide.  These chemicals also leave the body quickly in the air that you breathe out or in the urine.  MTBE does

not stay in any organs of your body for a long time.  Most of it and its breakdown products leave the body in 1 or 2 days.

For more information, see Chapter 2.

1.5  HOW CAN MTBE AFFECT MY HEALTH?

Some people who were exposed to MTBE while pumping gasoline, driving their cars, or

working as attendants or mechanics at gas stations complained of headaches, nausea, dizziness, irritation of the nose or

throat, and feelings of spaciness or confusion.  These symptoms were reported when high levels of MTBE were added to

gasoline in order to lower the amount of carbon monoxide, a known poison, released from cars.  MTBE has a very

unpleasant odor that most people can smell before any harmful effects would occur, but some people might feel irritation

of the nose or throat before noticing the smell.  MTBE caused side effects in some patients who were given MTBE to

dissolve gallstones.  The MTBE is given to these patients through special tubes that are placed into their gallbladders.  If

MTBE leaks from the gallbladder into other areas of the body, the patient can have minor liver damage, a lowering of the

amount of white blood cells, nausea, vomiting, sleepiness, dizziness, and confusion.  These effects are not long lasting.
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We know more about how MTBE affects the health of animals than the health of humans. Some rats and mice died after

they breathed high amounts of MTBE, but these levels were much higher than people are likely to be exposed to. MTBE

also caused irritation to the noses and throats of animals that breathed MTBE, The most common effect of MTBE in

animals is on their nervous systems. Breathing MTBE at high levels can cause animals to act as if they are drunk. For

example, some became less active, staggered, fell down, were unable to get up, and had partially closed eyelids. These

effects lasted only for about an hour, and then the animals seemed normal again. Some animals that breathed high levels

of MTBE for several hours a day for several weeks gained less weight than normal, probably because they ate less food

while they were inactive. When rats breathed high levels of MTBE for several hours every day for two years, some got

more serious kidney disease than these rats usually get as they grow old. Some of the male rats developed cancer in the

kidney, but whether this has meaning for people is not known When mice breathed high levels of MTBE for several

hours every day for a year and a half, some had larger livers than normal, and some mice developed tumors in the liver.

When rats were given high levels of MTBE by mouth for 2 years, some male rats developed cancer in the testes and

some female rats developed cancer of the blood (leukemia) and cancer (lymphoma) of some of the tissues that produce

blood cells. The Department of Health and Human Services (DHHS), the International Agency for Research on Cancer

(IARC), and the EPA have not classified MTBE for its ability to cause cancer. When pregnant rats, rabbits, or mice

breathed MTBE, birth defects occurred only in the baby mice. We do not know if this has any relevance for people.

MTBE did not affect the animals’ ability to reproduce.

Some rats and mice died after being given very large amounts of MTBE by mouth. The

amounts were much higher than people are likely to swallow from drinking water containing

MTBE. The effects on the nervous system in animals that are given MTBE by mouth are the

same as the effects that occur in animals that breathe MTBE. Some animals that were given

MTBE by mouth had diarrhea and irritation in their stomachs and intestines. Some animals also had very slight liver

damage.

MTBE irritated the skin of animals when it was placed directly on their skin. MTBE also
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irritated the eyes of animals when it was placed in their eyes or when air containing MTBE came

into contact with their eyes. For more information on the health effects of MTBE, please see

Chapter 2.

1.6  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN

       EXPOSED TO MTBE?

There are no specific medical tests to determine whether you have been exposed to MTBE. But MTBE and its

breakdown product, butyl alcohol, can be measured in exhaled air, in blood, and in urine. Because MTBE and its

breakdown products leave the body in 1 or 2 days, these measurements can only tell if you have been exposed recently.

The effects of exposure to MTBE, such as stomach aches, fatigue, and dizziness, are common to many chemicals and

illnesses. These symptoms are not very useful in determining whether you were exposed to this particular chemical. For

more information, see Chapters 2 and 6.

1.7  WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO

       PROTECT HUMAN HEALTH?

To protect workers, the American Conference of Governmental Industrial Hygienists (ACGIH) recommends that the

amount in workroom air be limited to 100 parts per million (ppm) in an 8-to 10-hour work shift. At this time,

governmental agencies such the National Institute for Occupational Safety and Health (NIOSH), Occupational Safety and

Health Administration (OSHA), and EPA have not established exposure criteria for MTBE. For more information, see

Chapter 7.
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1.8  WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or:

Agency for Toxic Substances and Disease Registry

Division of Toxicology

1600 Clifton Road NE, E-29

Atlanta, Georgia 30333

(404) 639-6000

This agency can also provide you with information on the location of occupational and

environmental health clinics. These clinics specialize in the recognition, evaluation, and

treatment of illness resulting from exposure to hazardous substances.
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1. PUBLIC HEALTH STATEMENT

This public health statement tells you about total petroleum hydrocarbons (TPH) and the effects

of exposure. The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the

nation. These sites make up the National Priorities List (NPL) and are the sites targeted for long-term federal

cleanup activities. TPH, itself, has been reported at 34 of the 1,519 current or former NPL sites. Many NPL sites are

contaminated with components of TPH, though no estimate has been made of the number of these sites. This

information is important because exposure to these components may harm you and because these sites may be

sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container, such as a drum or

bottle, it enters the environment. This release does not always lead to exposure. You are exposed to a substance

only when you come in contact with it. You may be exposed by breathing, eating, or drinking the substance or by

skin contact.

If you are exposed to TPH, many factors determine whether you’ll be harmed. These factors

include the dose (how much), the duration (how long), and how you come in contact with it.

You must also consider the other chemicals you’re exposed to and your age, sex, diet, family

traits, lifestyle, and state of health.

1.1 WHAT ARE TOTAL PETROLEUM HYDROCARBONS?

Total Petroleum Hydrocarbons (TPH) is a term used to describe a broad family of several

hundred chemical compounds that originally come from crude oil. In this sense, TPH is really a

mixture of chemicals. They are called hydrocarbons because almost all of them are made entirely

from hydrogen and carbon. Crude oils can vary in how much of each chemical they contain, and

so can the petroleum products that are made from crude oils. Most products that contain TPH

will bum. Some are clear or light-colored liquids that evaporate easily, and others are thick, dark
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liquids or semi-solids that do not evaporate. Many of these products have characteristic gasoline,

kerosene, or oily odors. Because modern society uses so many petroleum-based products (for

example, gasoline, kerosene, fuel oil, mineral oil, and asphalt), contamination of the environment

by them is potentially widespread. Contamination caused by petroleum products will contain a

variety of these hydrocarbons. Because there are so many, it is not usually practical to measure

each one individually. However, it is useful to measure the total amount of all hydrocarbons

found together in a particular sample of soil, water, or air.

The amount of TPH found in a sample is useful as a general indicator of petroleum contamination

at that site. However, this TPH measurement or number tells us little about how the particular

petroleum hydrocarbons in the sample may affect people, animals, and plants. By dividing TPH

into groups of petroleum hydrocarbons that act alike in the soil or water, scientists can better

know what happens to them. These groups are called petroleum hydrocarbon fractions. Each

fraction contains many individual compounds. Much of the information in this profile talks about

TPH fractions. See Chapter 2 for more information on what components make up TPH and how

they are measured.

1.2 WHAT HAPPENS TO TPH WHEN IT ENTERS THE ENVIRONMENT?

TPH is released to the environment through accidents, as releases from industries, or as

byproducts from commercial or private uses. When TPH is released directly to water through

spills or leaks, certain TPH fractions will float in water and form thin surface films. Other heavier

fractions will accumulate in the sediment at the bottom of the water, which may affect bottom- feeding

fish and organisms. Some organisms found in the water (primarily bacteria and fungi)

may break down some of the TPH fractions. TPH released to the soil may move through the soil

to the groundwater. Individual compounds may then separate from the original mixture,

depending on the chemical properties of the compound. Some of these compounds will evaporate

into the air and others will dissolve into the groundwater and move away from the release area.

Other compounds will attach to particles in the soil and may stay in the soil for a long period of
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time, while others will be broken down by organisms found in the soil. See Chapter 5 for more

information on how TPH enters and spreads through the environment.

1.3 HOW MIGHT I BE EXPOSED TO TPH?

Everyone is exposed to TPH from many sources, including gasoline fumes at the pump, spilled

crankcase oil on pavement, chemicals used at home or work, or certain pesticides that contain

TPH components as solvents. A small amount of lighter TPH components are found in the

general air you breathe. Many occupations involve extracting and refining crude oil,

manufacturing petroleum and other hydrocarbon products, or using these products. If you work

with petroleum products, you may be exposed to higher levels of TPH through skin contact or by

breathing contaminated air. If TPH has leaked from underground storage tanks and entered the

groundwater, you may drink water from a well contaminated with TPH. You may breathe in

some of the TPH compounds evaporating from a spill or leak if you are in the area where an

accidental release has occurred. Children may be exposed by playing in soil contaminated with

TPH. For more information on how you may be exposed to TPH, see Chapter 5.

1.4 HOW CAN TPH ENTER AND LEAVE MY BODY?

TPH can enter and leave your body when you breathe it in air; swallow it in water, food, or soil;

or touch it. Most components of TPH will enter your bloodstream rapidly when you breathe

them as a vapor or mist or when you swallow them. Some TPH compounds are widely

distributed by the blood throughout your body and quickly break down into less harmful

chemicals. Others may break down into more harmful chemicals. Other TPH compounds are

slowly distributed by the blood to other parts of the body and do not readily break down. When

you touch TPH compounds, they are absorbed more slowly and to a lesser extent than when you

breathe or swallow them. Most TPH compounds leave your body through urine or when you

exhale air containing the compounds. For more information on how TPH can enter and leave your

body, see Chapter 6.
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1.5 HOW CAN TPH AFFECT MY BODY?

Health effects from exposure to TPH depend on many factors. These include the types of

chemical compounds in the TPH, how long the exposure lasts, and the amount of the chemicals

contacted. Very little is known about the toxicity of many TPH compounds. Until more

information is available, information about health effects of TPH must be based on specific

compounds or petroleum products that have been studied.

The compounds in different TPH fractions affect the body in different ways. Some of the TPH

compounds, particularly the smaller compounds such as benzene, toluene, and xylene (which are

present in gasoline), can affect the human central nervous system. If exposures are high enough,

death can occur. Breathing toluene at concentrations greater than 100 parts per million

(100 ppm) for more than several hours can cause fatigue, headache, nausea, and drowsiness.

When exposure is stopped, the symptoms will go away. However, if someone is exposed for a

long time, permanent damage to the central nervous system can occur. One TPH compound

(n-hexane) can affect the central nervous system in a different way, causing a nerve disorder

called “peripheral neuropathy” characterized by numbness in the feet and legs and, in severe cases,

paralysis. This has occurred in workers exposed to 500-2,500 ppm of n-hexane in the air.

Swallowing some petroleum products such as gasoline and kerosene causes irritation of the throat

and stomach, central nervous system depression, difficulty breathing, and pneumonia from

breathing liquid into the lungs. The compounds in some TPH fractions can also affect the blood,

immune system, liver, spleen, kidneys, developing fetus, and lungs. Certain TPH compounds can

be irritating to the skin and eyes. Other TPH compounds, such as some mineral oils, are not very

toxic and are used in foods.

To protect the public from the harmful effects of toxic chemicals and to find ways to-treat people

who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary. Animal testing may
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also be used to identify health effects such as cancer or birth defects. Without laboratory animals,

scientists would lose a basic method to get information needed to make wise decisions to protect

public health. Scientists have the responsibility to treat research animals with care and

compassion. Laws today protect the welfare of research animals, and scientists must comply with

strict animal care guidelines. Animal studies have shown effects on the lungs, central nervous

system, liver, kidney, developing fetus, and reproductive system from exposure to TPH

compounds, generally after breathing or swallowing the compounds.

One TPH compound (benzene) has been shown to cause cancer (leukemia) in people. The

International Agency for Research on Cancer (IARC) has determined that benzene is carcinogenic

to humans (Group 1 classification). Some other TPH compounds or petroleum products, such as

benzo(a)pyrene and gasoline, are considered to be probably and possibly carcinogenic to humans

(IARC Groups 2A and 2B, respectively) based on cancer studies in people and animals. Most of

the other TPH compounds and products are considered not classifiable (Group 3) by IARC. See

Chapter 6 for more information on how TPH can affect your body.

1.6  IS THERE A MEDICAL TEST TO DETERMINE IF I HAVE BEEN EXPOSED TO

       TPH?

There is no medical test that shows if you have been exposed to TPH. However, there are

methods to determine if you have been exposed to some TPH compounds, fractions, or petroleum

products. For example, a breakdown product of n-hexane can be measured in the urine. Benzene

can be measured in exhaled air and a metabolite of benzene, phenol, can be measured in urine to

show exposure to gasoline or to the TPH fraction containing benzene. Exposure to kerosene or

gasoline can be determined by its smell on the breath or clothing. Methods also exist to determine

if you have been exposed to other TPH compounds. For example, ethylbenzene can-be measured

in the blood, urine, breath, and some body tissues of exposed people. However, many of these

tests may not be available in your doctor’s office.

If you have TPH compounds in your body, they could be from exposure to many different

products, and tests cannot determine exactly what you were exposed to. Tests are useful if you
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suspect that you were exposed to a particular product or waste that contains TPH. More

information on testing for TPH can be found in Chapter 3. For information on tests for exposure

to specific TPH compounds, see the ATSDR toxicological profiles for benzene, toluene, total

xylenes, polycyclic aromatic hydrocarbons, and hexane.

1.7  WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO

       PROTECT HUMAN HEALTH?

The federal government develops regulations and guidelines to protect public health. Regulations

can be enforced by law. Federal agencies that develop regulations for toxic substances include the

EPA, the NRC (Nuclear Regulatory Commission), the Occupational Safety and Health

Administration (OSHA), and the Food and Drug Administration (FDA). Recommendations

provide valuable guidelines to protect public health but cannot be enforced by law. Federal

organizations that develop recommendations for toxic substances include the Agency for Toxic

Substances and Disease Registry (ATSDR), Centers for Disease Control and Prevention (CDC),

and the National Institute for Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals. Then they are adjusted to help protect

people. Sometimes these not-to-exceed levels differ among federal organizations because of

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal

studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available. For the most current information, check with the federal agency or organization that

provides it.

Although there are no federal regulations or guidelines for TPH in general, the government has

developed regulations and guidelines for some of the TPH fractions and compounds. These are

designed to protect the public from the possible harmful health effects of these chemicals. To
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protect workers, the Occupational Safety and Health Administration (OSHA) has set a legal limit

of 500 parts of petroleum distillates per million parts of air (500 ppm) in the workplace.

EPA regulates certain TPH fractions, products, or wastes containing TPH, as well as some

individual TPH compounds. For example, there are regulations for TPH as oil; these regulations

address oil pollution prevention and spill response, stormwater discharge, and underground

injection control. EPA lists certain wastes containing TPH as hazardous. EPA also requires that

the National Response Center be notified following a discharge or spill into the environment of 10

pounds or more of hazardous wastes containing benzene, a component in some TPH mixtures.

Nearly all states have cleanup standards for TPH or components of TPH (common cleanup

standards are for gasoline, diesel fuel, and waste oil). Analytical methods are specified, many of

which are considered to be TPH methods.

1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or:

Agency for Toxic Substances and Disease Registry

Division of Toxicology

1600 Clifton Road NE, Mailstop E-29

Atlanta, GA 30333

* Information line and technical assistance

Phone: l-888-42-ATSDR (l-888-422-8737)

Fax: (404) 639-6314 or 6324

ATSDR can also tell you the location of occupational and environmental health clinics. These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.
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* To order toxicological profiles, contact:

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22 16 1

Phone: (800) 553-6847 or (703) 487-4650
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 1.  PUBLIC HEALTH STATEMENT

This public health statement tells you about polychlorinated biphenyls (PCBs) and the effects of

exposure.  

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for

long-term federal cleanup activities.  PCBs have been found in at least 500 of the 1,598 current

or former NPL sites.  However, the total number of NPL sites evaluated for PCBs is not known. 

As more sites are evaluated, the sites at which PCBs are found may increase.  This information is

important because exposure to PCBs may harm you and because these sites may be sources of

exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment.  This release does not always lead to

exposure.  You are exposed to a substance only when you come in contact with it.  You may be

exposed by breathing, eating, or drinking the substance, or by skin contact.

If you are exposed to PCBs, many factors determine whether you’ll be harmed.  These factors

include the dose (how much), the duration (how long), and how you come in contact with them. 

You must also consider the other chemicals you’re exposed to and your age, sex, diet, family

traits, lifestyle, and state of health.

1.1 WHAT ARE POLYCHLORINATED BIPHENYLS?

PCBs are a group of synthetic organic chemicals that can cause a number of different harmful

effects.  There are no known  natural sources of PCBs in the environment.  PCBs are either oily

liquids or solids and are colorless to light yellow.  Some PCBs are volatile and may exist as a

vapor in air.  They have no known smell or taste.  PCBs enter the environment as mixtures

containing a variety of individual chlorinated biphenyl components, known as congeners, as well

as impurities.  Because the health effects of environmental mixtures of PCBs are difficult to
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evaluate, most of the information in this toxicological profile is about seven types of PCB

mixtures that were commercially produced.  These seven kinds of PCB mixtures include 35% of

all the PCBs commercially produced and 98% of PCBs sold in the United States since 1970. 

Some commercial PCB mixtures are known in the United States by their industrial trade name,

Aroclor.  For example, the name Aroclor 1254 means that the mixture contains approximately

54% chlorine by weight, as indicated by the second two digits in the name.  Because they don't

burn easily and are good insulating materials, PCBs were used widely as coolants and lubricants

in transformers, capacitors, and other electrical equipment.  The manufacture of PCBs stopped in

the United States in August 1977 because there was evidence that PCBs build up in the

environment and may cause harmful effects.  Consumer products that may contain PCBs include

old fluorescent lighting fixtures, electrical devices or appliances containing PCB capacitors made

before PCB use was stopped, old microscope oil, and old hydraulic oil.  You can find further

information on the physical properties and uses of PCBs in Chapters 4 and 5.

1.2 WHAT HAPPENS TO POLYCHLORINATED BIPHENYLS WHEN THEY ENTER
THE ENVIRONMENT?

Before 1977, PCBs entered the air, water, and soil during their manufacture and use in the

United States.  Wastes that contained PCBs were generated at that time, and these wastes were

often placed in landfills.  PCBs also entered the environment from accidental spills and leaks

during the transport of the chemicals, or from leaks or fires in transformers, capacitors, or other

products containing PCBs.  Today, PCBs can still be released into the environment from poorly

maintained hazardous waste sites that contain PCBs; illegal or improper dumping of PCB

wastes, such as old transformer fluids; leaks or releases from electrical transformers containing

PCBs; and disposal of PCB-containing consumer products into municipal or other landfills not

designed to handle hazardous waste.  PCBs may be released into the environment by the burning

of some wastes in municipal and industrial incinerators.

Once in the environment, PCBs do not readily break down and therefore may remain for very

long periods of time.  They can easily cycle between air, water, and soil.  For example, PCBs can

enter the air by evaporation from both soil and water.  In air, PCBs can be carried long distances
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and have been found in snow and sea water in areas far away from where they were released into

the environment, such as in the arctic.  As a consequence, PCBs are found all over the world.  In

general, the lighter the type of PCBs, the further they may be transported from the source of

contamination.  PCBs are present as solid particles or as a vapor in the atmosphere.  They will

eventually return to land and water by settling as dust or in rain and snow.  In water, PCBs may

be transported by currents, attach to bottom sediment or particles in the water, and evaporate into

air.   Heavy kinds of PCBs are more likely to settle into sediments while lighter PCBs are more

likely to evaporate to air.  Sediments that contain PCBs can also release the PCBs into the

surrounding water.  PCBs stick strongly to soil and will not usually be carried deep into the soil

with rainwater.  They do not readily break down in soil and may stay in the soil for months or

years; generally, the more chlorine atoms that the PCBs contain, the more slowly they break

down.  Evaporation appears to be an important way by which the lighter PCBs leave soil.  As a

gas, PCBs can accumulate in the leaves and above-ground parts of plants and food crops. 

PCBs are taken up into the bodies of small organisms and fish in water.  They are also taken up

by other animals that eat these aquatic animals as food.  PCBs especially accumulate in fish and

marine mammals (such as seals and whales) reaching levels that may be many thousands of

times higher than in water.  PCB levels are highest in animals high up in the food chain.  You

can find more information about what happens to PCBs in the environment in Chapter 6.

1.3 HOW MIGHT I BE EXPOSED TO POLYCHLORINATED BIPHENYLS?

Although PCBs are no longer made in the United States, people can still be exposed to them. 

Many older transformers and capacitors may still contain PCBs, and this equipment can be used

for 30 years or more.  Old fluorescent lighting fixtures and old electrical devices and appliances,

such as television sets and refrigerators, therefore may contain PCBs if they were made before

PCB use was stopped.  When these electric devices get hot during operation, small amounts of

PCBs may get into the air and raise the level of PCBs in indoor air.  Because devices that contain

PCBs can leak with age, they could also be a source of skin exposure to PCBs.
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Small amounts of PCBs can be found in almost all outdoor and indoor air, soil, sediments,

surface water, and animals.  However, PCB levels have generally decreased since PCB

production stopped in 1977.  People are exposed to PCBs primarily from contaminated food and

breathing contaminated air.  The major dietary sources of PCBs are fish (especially sportfish that

were caught in contaminated lakes or rivers), meat, and dairy products.  Between 1978 and 1991,

the estimated daily intake of PCBs in adults from dietary sources declined from about

1.9 nanograms (a nanogram is a billionth part of a gram) to less than 0.7 nanograms.  PCB levels

in sportfish are still high enough so that eating PCB-contaminated fish may be an important

source of exposure for some people.  Recent studies on fish indicate maximum concentrations of

PCBs are a few parts of PCBs in a million parts (ppm) of fish, with higher levels found in

bottom-feeders such as carp.  Meat and dairy products are other important sources of PCBs in

food, with PCB levels in meat and dairy products usually ranging from less than 1 part in a

billion parts (ppb) of food to a few ppb.

Concentrations of PCBs in subsurface soil at a Superfund site have been as high as 750 ppm.

People who live near hazardous waste sites may be exposed to PCBs by consuming PCB-

contaminated sportfish and game animals, by breathing PCBs in air, or by drinking

PCB-contaminated well water.  Adults and children may come into contact with PCBs when

swimming in contaminated water and by accidentally swallowing water during swimming. 

However, both of these exposures are far less serious than exposures from ingesting

PCB-contaminated food (particularly sportfish and wildlife) or from breathing PCB-

contaminated air.  

Workplace exposure to PCBs can occur during repair and maintenance of PCB transformers;

accidents, fires, or spills involving PCB transformers and older computers and instruments; and

disposal of PCB materials.  In addition to older electrical instruments and fluorescent lights that

contain PCB-filled capacitors, caulking materials, elastic sealants, and heat insulation have also

been known to contain PCBs.  Contact with PCBs at hazardous waste sites can happen when

workers breathe air and touch soil containing PCBs.  Exposure in the contaminated workplace

occurs mostly by breathing air containing PCBs and by touching substances that contain PCBs. 

You can find more information about exposure to PCBs in Chapter 6.
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1.4 HOW CAN POLYCHLORINATED BIPHENYLS ENTER AND LEAVE MY BODY?

If you breathe air that contains PCBs, they can enter your body through your lungs and pass into

the bloodstream.  We do not know how fast or how much of the PCBs that are breathed will pass

into the blood.  A common way for PCBs to enter your body is by eating meat or fish products or

other foods that contain PCBs.  Exposure from drinking water is less than from food.  It is also

possible that PCBs can enter your body by breathing indoor air or by skin contact in buildings

that have the kinds of old electrical devices that contain and can leak PCBs.  For people living

near waste sites or processing or storage facilities, and for people who work with or around

PCBs, the most likely ways that PCBs will enter their bodies are from skin contact with

contaminated soil and from breathing PCB vapors.  Once PCBs are in your body, some may be

changed by your body into other related chemicals called metabolites.  Some metabolites of

PCBs may have the potential to be as harmful as some unchanged PCBs.  Some of the

metabolites may leave your body in the feces in a few days, but others may remain in your body

fat for months.  Unchanged PCBs may also remain in your body and be stored for years mainly

in the fat and liver, but smaller amounts can be found in other organs as well.  PCBs collect in

milk fat and can enter the bodies of infants through breast-feeding.  For more information on

how PCBs can enter and leave your body, see Chapter 3.

1.5 HOW CAN POLYCHLORINATED BIPHENYLS AFFECT MY HEALTH?

Many studies have looked at how PCBs can affect human health.  Some of these studies

investigated people exposed in the workplace, and others have examined members of the general

population.  Skin conditions, such as acne and rashes, may occur in people exposed to high

levels of PCBs.  These effects on the skin are well documented, but are not likely to result from

exposures in the general population.  Most of the human studies have many shortcomings, which

make it difficult for scientists to establish a clear association between PCB exposure levels and

health effects.  Some studies in workers suggest that exposure to PCBs may also cause irritation

of the nose and lungs, gastrointestinal discomfort, changes in the blood and liver, and depression

and fatigue.  Workplace concentrations of PCBs, such as those in areas where PCB transformers

are repaired and maintained, are higher than levels in other places, such as air in buildings that
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have electrical devices containing PCBs or in outdoor air, including air at hazardous waste sites. 

Most of the studies of health effects of PCBs in the general population examined children of

mothers who were exposed to PCBs.  The possible health effects of PCBs in children are

discussed in Section 1.6.

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary.  Animal testing may

also be used to identify health effects such as cancer or birth defects.  Without laboratory

animals, scientists would lose a basic method to get information needed to make wise decisions

to protect public health.  Scientists have the responsibility to treat research animals with care and

compassion.  Laws today protect the welfare of research animals, and scientists must comply

with strict animal care guidelines.

Rats that ate food containing large amounts of PCBs for short periods of time had mild liver

damage, and some died.  Rats, mice, or monkeys that ate smaller amounts of PCBs in food over

several weeks or months developed various kinds of health effects, including anemia, acne-like

skin conditions, and liver, stomach, and thyroid gland injuries.  Other effects caused by PCBs in

animals include reductions in the immune system function, behavioral alterations, and impaired

reproduction.  Some PCBs can mimic or block the action of hormones from the thyroid and other

endocrine glands.  Because hormones influence the normal functioning of many organs, some of

the effects of PCBs may result from endocrine changes.  PCBs are not known to cause birth

defects.  Only a small amount of information exists on health effects in animals exposed to PCBs

by skin contact or breathing.  This information indicates that liver, kidney, and skin damage

occurred in rabbits following repeated skin exposures, and that a single exposure to a large

amount of PCBs on the skin caused death in rabbits and mice.  Breathing PCBs over several

months also caused liver and kidney damage in rats and other animals, but the levels necessary

to produce these effects were very high.  For more information on how PCBs can affect your

health, see Chapters 2 and 3.
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Studies of workers provide evidence that PCBs were associated with certain types of cancer in

humans, such as cancer of the liver and biliary tract.  Rats that ate commercial PCB mixtures

throughout their lives developed liver cancer.  Based on the evidence for cancer in animals, the

Department of Health and Human Services (DHHS) has stated that PCBs may reasonably be

anticipated to be carcinogens.  Both EPA and the International Agency for Research on Cancer

(IARC) have determined that PCBs are probably carcinogenic to humans.

1.6 HOW CAN POLYCHLORINATED BIPHENYLS AFFECT CHILDREN?

This section discusses potential health effects from exposures during the period from conception

to maturity at 18 years of age in humans.

Children are exposed to PCBs in the same way as are adults: by eating contaminated food,

breathing indoor air in buildings that have electrical devices containing PCBs, and drinking

contaminated water.  Because of their smaller weight, children’s intake of PCBs per kilogram of

body weight may be greater than that of adults.  In addition, a child’s diet often differs from that

of adults.  A Food and Drug Administration (FDA) study in 1991 estimated dietary intakes of

PCBs for infants (6 months) and toddlers (2 years) of less than 0.001 and 0.002 µg/kg/day. 

Children who live near hazardous waste sites may accidentally eat some PCBs through hand-to-

mouth behavior, such as by putting dirty hands or other soil/dirt covered objects in their mouths,

or eating without washing their hands.  Some children also eat dirt on purpose; this behavior is

called pica.  Children could also be exposed by playing with old appliances or electrical devices

that contain PCBs. 

It is possible that children could be exposed to PCBs following transport of the chemical on

clothing from the parent’s workplace to the home.  House dust in homes of workers exposed to

PCBs contained higher than average levels of PCBs.  PCBs have also been found on the clothing

of firefighters following transformer fires.  The most likely way infants will be exposed is from

breast milk that contains PCBs.  Fetuses in the womb are also exposed from the exposed mother.
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In one study of women exposed to relatively high concentrations of PCBs in the workplace

during pregnancy, their babies weighed slightly less at birth than babies born to women exposed

to lower concentrations of PCBs.  Studies of women who consumed high amounts of fish

contaminated with PCBs and other chemicals also had babies that weighed less than babies from

women who did not eat fish.  Similar observations have been made in some studies of women

with no known high exposure to PCBs, but not all studies have confirmed these findings.  Babies

born to women who ate fish contaminated with PCBs before and during pregnancy showed

abnormal responses to tests of infant behavior.  Some of these behaviors, such as problems with

motor skills and a decrease in short-term memory, persisted for several years.  However, in these

studies, the women may have been exposed to other chemicals.  Other studies suggest that the

immune system may be affected in children born to and nursed by mothers exposed to increased

levels of PCBs.  There are no reports of structural birth defects in humans caused by exposure to

PCBs or of health effects of PCBs in older children.  It is not known whether PCB exposure can

cause in skin acne and rashes in children as occurs in some adults, although it is likely that the

same effects would occur at very high PCB exposure levels.  

Animal studies have shown harmful effects in the behavior of very young animals when their

mothers were exposed to PCBs and they were exposed in the womb or by nursing.  In addition,

some animal studies suggest that exposure to PCBs causes an increased incidence of prenatal

death and changes in the immune system, thyroid, and reproductive organs.  Studies in monkeys

showed that young animals developed skin effects from nursing after their mothers were exposed

to PCBs.  Some studies indicate that very high doses of PCBs may cause structural birth defects

in animals.

Children can be exposed to PCBs both prenatally and from breast milk.  PCBs are stored in the

mother’s body and can be released during pregnancy, cross the placenta, and enter fetal tissues. 

Because PCBs dissolve readily in fat, they can accumulate in breast milk fat and be transferred

to babies and young children.  PCBs have been measured in umbilical cord blood and in breast

milk.  Some studies have estimated that an infant who is breast fed for 6 months may accumulate

in this period 6–12% of the total PCBs that will accumulate during its lifetime.  However, in

most cases, the benefits of breast-feeding outweigh any risks from exposure to PCBs in mother’s
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milk.  You should consult your health care provider if you have any concerns about PCBs and

breast feeding.  Because the brain, nervous system, immune system, thyroid, and reproductive

organs are still developing in the fetus and child, the effects of PCBs on these target systems may

be more profound after exposure during the prenatal and neonatal periods, making fetuses and

children more susceptible to PCBs than adults. 

More information regarding children’s health and PCBs can be found in Chapter 3 (Section 3.7).

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO
POLYCHLORINATED BIPHENYLS?

If your doctor finds that you have been exposed to significant amounts of polychlorinated

biphenyls, ask whether your children might also be exposed.  Your doctor might need to ask

your state health department to investigate.

You and your children may be exposed to PCBs by eating fish or wildlife caught from

contaminated locations.  Certain states, Native American tribes, and U.S. territories have issued

fish and wildlife advisories to warn people about PCB-contaminated fish and fish-eating

wildlife.  These advisories will tell you what types and sizes of fish and game animals are of

concern.  An advisory may completely ban eating fish or game or tell you to limit your meals of

a certain fish or game type.  For example, an advisory may tell you not to eat a certain type of

fish or game more than once a month.  The advisory may tell you only to eat certain parts of the

fish or game and how to prepare or cook the fish or game to decrease your exposure to PCBs. 

The fish or wildlife advisory may have special restrictions to protect pregnant women, nursing

mothers, and young children.  To reduce your children’s exposure to PCBs, obey these

advisories.  Additional information on fish and wildlife advisories for PCBs, including states that

have advisories,  is provided in Chapter 6 (Section 6.7) and Chapter 8.  You can consult your

local and state health departments or state natural resources department on how to obtain PCB

advisories, as well as other important information, such as types of fish and wildlife and the

locations that the advisories apply to. 
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Children should be told that they should not play with old appliances, electrical equipment, or

transformers, since they may contain PCBs.  Children who live near hazardous waste sites

should be discouraged from playing in the dirt near these sites and should not play in areas

where there was a transformer fire.  In addition, children should be discouraged from eating dirt,

and careful handwashing practices should be followed. 

As mentioned in Section 1.3, workplace exposure to PCBs can still occur during repair and

maintenance of old PCB transformers; accidents, fires, or spills involving these transformers or

other PCB-containing items; and disposal of PCB materials.  If you are exposed to PCBs in the

workplace, it may be possible to carry them home from work.  Your occupational health and

safety officer at work can tell you whether the chemicals you work with may contain PCBs and

are likely to be carried home on your clothes, body, or tools.  If this is the case, you should

shower and change clothing before leaving work, and your work clothes should be kept separate

from other clothes and laundered separately.  

 

1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO POLYCHLORINATED BIPHENYLS?

Levels of PCBs in the environment were zero before PCBs were manufactured.  Now, all people

in industrial countries have some PCBs in their bodies.  There are tests to determine whether

PCBs are in the blood, body fat, and breast milk.  These are not regular or routine clinical tests,

such as the one for cholesterol, but could be ordered by a doctor to detect PCBs in people

exposed to them in the environment and at work.  If your PCB levels are higher than the

background levels, this will show that you have been exposed to high levels of PCBs.  However,

these measurements cannot determine the exact amount or type of PCBs that you have been

exposed to, or how long you have been exposed.  Although these tests can indicate whether you

have been exposed to PCBs to a greater extent than the general population, they do not predict

whether you will develop harmful health effects.  Blood tests are the easiest, safest, and probably

the best method for detecting recent exposures to large amounts of PCBs.  Results of such tests

should be reviewed and carefully interpreted by physicians with a background in environmental

and occupational medicine.  Nearly everyone has been exposed to PCBs because they are found
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throughout the environment, and people are likely to have detectable amounts of PCBs in their

blood, fat, and breast milk.  Recent studies have shown that PCB levels in tissues from United

States population are now declining.  Additional information on tests used to determine whether

you have been exposed to PCBs can be found in Chapter 3 (Section 3.11) and Chapter 7

(Section 7.1).

1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health . 

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA). 

Recommendations provide valuable guidelines to protect public health but cannot be enforced by

law.  Federal organizations that develop recommendations for toxic substances include the

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for

Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals; then they are adjusted to help protect

people.  Sometimes these not-to-exceed levels differ among federal organizations because of

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal

studies, or other factors.

Recommendations and regulations are periodically updated as more information becomes

available.  For the most current information, check with the federal agency or organization that

provides it.  Some regulations and recommendations for PCBs include the following:

The EPA standard for PCBs in drinking water is 0.5 parts of PCBs per billion parts (ppb) of

water.  For the protection of human health from the possible effects of drinking the water or

eating the fish or shellfish from lakes and streams that are contaminated with PCBs, the EPA
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regulates that the level of PCBs in these waters be no greater than 0.17 parts of PCBs per trillion

parts (ppt) of water.  States with fish and wildlife consumption advisories for PCBs are identified

in Chapter 6 (Section 6.7) and Chapter 8. 

The FDA has set residue limits for PCBs in various foods to protect from harmful health effects.  

FDA required limits include 0.2 parts of PCBs per million parts (ppm) in infant and junior foods,

0.3 ppm in eggs, 1.5 ppm in milk and other dairy products (fat basis), 2 ppm in fish and shellfish

(edible portions), and 3 ppm in poultry and red meat (fat basis).

OSHA regulates that workers not be exposed by inhalation over a period of 8 hours for 5 days

per week to more than 1 milligram per cubic meter of air (mg/m3) for 42% chlorine PCBs, or to

0.5 mg/m3 for 54% chlorine PCBs.  

NIOSH recommends that workers not breathe air containing 42 or 54% chlorine PCB levels

higher than 1 microgram per cubic meter of air (µg/m3) for a 10-hour workday, 40-hour

workweek.

EPA requires that companies that transport, store, or dispose of PCBs follow the rules and

regulations of the federal hazardous waste management program.  EPA also limits the amount of

PCBs put into publicly owned waste water treatment plants.  To minimize exposure of people to

PCBs, EPA requires that industry tell the National Response Center each time 1 pound or more

of PCBs have been released to the environment.

For more information on federal and state regulations and guidelines for PCBs, see Chapter 8.
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1.10 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333

* Information line and technical assistance

Phone: 1-888-42-ATSDR (1-888-422-8737)
Fax: 1-404-639-6359
Internet: http://www.atsdr.cdc.gov

ATSDR can also tell you the location of occupational and environmental health clinics.  These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.

* To order toxicological profiles, contact

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone: 1-800-553-6847 or 1-703-605-6000





TOXICOLOGICAL PROFILE FOR
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This statement was prepared to give you information about polycyclic aromatic hydrocarbons

(PAHs) and to emphasize the human health effects that may result from exposure to them.

The Environmental Protection Agency (EPA) has identified 1,408 hazardous waste sites as the

most serious in the nation. These sites make up the National Priorities List (NPL) and are the

sites targeted for long-term federal clean-up activities. PAHs have been found in at least

600 of the sites on the NPL. However, the number of NPL sites evaluated for PAHs is not

known. As EPA evaluates more sites, the number of sites at which PAHs are found may

increase. This information is important because exposure to PAHs may cause harmful health

effects and because these sites are potential or actual sources of human exposure to PAHs.

When a substance is released from a large area, such as an industrial plant, or from a

container, such as a drum or bottle, it enters the environment. This release does not always

lead to exposure. You can be exposed to a substance only when you come in contact with it.

You may be exposed by breathing, eating, or drinking substances containing the substance or

by skin contact with it.

If you are exposed to substances such as PAHs, many factors will determine whether harmful

health effects will occur and what the type and severity of those health effects will be. These

factors include the dose (how much), the duration (how long), the route or pathway by which

you are exposed (breathing, eating, drinking, or skin contact), the other chemicals to which

you are exposed, and your individual characteristics such as age, sex, nutritional status, family

traits, lifestyle, and state of health.

1.1 WHAT ARE POLYCYCLIC AROMATIC HYDROCARBONS?

PAHs are a group of chemicals that are formed during the incomplete burning of coal, oil,

gas, wood, garbage, or other organic substances, such as tobacco and charbroiled meat. There

are more than 100 different PAHs. PAHs generally occur as complex mixtures (for example,

as part of combustion products such as soot), not as single compounds. PAHs usually occur
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naturally, but they can be manufactured as individual compounds for research purposes;

however, not as the mixtures found in combustion products. As pure chemicals, PAHs

generally exist as colorless, white, or pale yellow-green solids. They can have a faint,

pleasant odor. A few PAHs are used in medicines and to make dyes, plastics, and pesticides.

Others are contained in asphalt used in road construction. They can also be found in

substances such as crude oil, coal, coal tar pitch, creosote, and roofing tar. They are found

throughout the environment in the air, water, and soil. They can occur in the air, either

attached to dust particles or as solids in soil or sediment.

Although the health effects of individual PAHs are not exactly alike, the following 17 PAHs

are considered as a group in this profile:

• acenaphthene
• acenaphthylene
• anthracene
• benz[a]anthracene
• benzo[a]pyrene
• benzo[e]pyrene
• benzo[b]fluoranthene
• benzo[g,h,i]perylene
• benzo[j]fluoranthene
• benzo[k]fluoranthene
• chrysene
• dibenz[a,h]anthracene
• fluoranthene
• fluorene
• indeno[ 1,2,3-c,d]pyrene
• phenanthrene
• pyrene

These 17 PAHs were chosen to be included in this profile because (1) more information is

available on these than on the others; (2) they are suspected to be more harmful than some of

the others, and they exhibit harmful effects that are representative of the PAHs; (3) there is a

greater chance that you will be exposed to these PAHs than to the others; and (4) of all the

PAHs analyzed, these were the PAHs identified at the highest concentrations at NPL

hazardous waste sites.
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More information can be found on the chemical and physical properties of PAHs in Chapter

3 and on their use and disposal in Chapter 4.

1.2 WHAT HAPPENS TO POLYCYCLIC AROMATIC HYDROCARBONS WHEN

            THEY ENTER THE ENVIRONMENT?

PAHs enter the environment mostly as releases to air from volcanoes, forest fires, residential

wood burning, and exhaust from automobiles and trucks. They can also enter surface water

through discharges from industrial plants and waste water treatment plants, and they can be

released to soils at hazardous waste sites if they escape from storage containers. The

movement of PAHs in the environment depends on properties such as how easily they

dissolve in water, and how easily they evaporate into the air. PAHs in general do not easily

dissolve in water. They are present in air as vapors or stuck to the surfaces of small solid

particles. They can travel long distances before they return to earth in rainfall or particle

settling. Some PAHs evaporate into the atmosphere from surface waters, but most stick to

solid particles and settle to the bottoms of rivers or lakes. In soils, PAHs are most likely to

stick tightly to particles. Some PAHs evaporate from surface soils to air. Certain PAHs in

soils also contaminate underground water. The PAH content of plants and animals living on

the land or in water can be many times higher than the content of PAHs in soil or water.

PAHs can break down to longer-lasting products by reacting with sunlight and other

chemicals in the air, generally over a period of days to weeks. Breakdown in soil and water

generally takes weeks to months and is caused primarily by the actions of microorganisms.

For more information on what happens to PAHs in the environment see Chapter 5.

1.3 HOW MIGHT I BE EXPOSED TO POLYCYCLIC AROMATIC

            HYDROCARBONS?

PAHs are present throughout the environment, and you may be exposed to these substances at

home, outside, or at the workplace. Typically, you will not be exposed to an individual PAH,

but to a mixture of PAHs.



PAHs        4

1. PUBLIC HEALTH STATEMENT

In the environment, you are most likely to be exposed to PAH vapors or PAHs that are

attached to dust and other particles in the air. Sources include cigarette smoke, vehicle

exhausts, asphalt roads, coal, coal tar, wildfires, agricultural burning, residential wood

burning, municipal and industrial waste incineration, and hazardous waste sites. Background

levels of some representative PAHs in the air are reported to be 0.02-1.2 nanograms per

cubic meter (ng/m3; a nanogram is one-millionth of a milligram) in rural areas and

0.15-19.3 ng/m3 in urban areas. You may be exposed to PAHs in soil near areas where coal,

wood, gasoline, or other products have been burned. You may be exposed to PAHs in the

soil at or near hazardous waste sites, such as former manufactured-gas factory sites and

wood-preserving facilities. PAHs have been found in some drinking water supplies in the

United States. Background levels of PAHs in drinking water range from 4 to 24 nanograms

per liter (ng/L; a liter is slightly more than a quart).

In the home, PAHs are present in tobacco smoke, smoke from wood fires, creosote-treated

wood products, cereals, grains, flour, bread, vegetables, fruits, meat, processed or pickled

foods, and contaminated cow’s milk or human breast milk. Food grown in contaminated soil

or air may also contain PAHs. Cooking meat or other food at high temperatures, which

happens during grilling or charring, increases the amount of PAHs in the food. The level of

PAHs in the typical U.S. diet is less than 2 parts of total PAHs per billion parts of food

(ppb), or less than 2 micrograms per kilogram of food (µg/kg; a microgram is one-thousandth of a

milligram).

The primary sources of exposure to PAHs for most of the U.S. population are inhalation of

the compounds in tobacco smoke, wood smoke, and ambient air, and consumption of PAHs in

foods. For some people, the primary exposure to PAHs occurs in the workplace. PAHs have

been found in coal tar production plants, coking plants, bitumen and asphalt production plants,

coal-gasification sites, smoke houses, aluminum production plants, coal tarring facilities, and

municipal trash incinerators. Workers may be exposed to PAHs by inhaling engine exhaust

and by using products that contain PAHs in a variety of industries such as mining, oil

refining, metalworking, chemical production, transportation, and the electrical industry. PAHs

have also been found in other facilities where petroleum, petroleum products, or coal are used
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or where wood, cellulose, corn, or oil are burned. People living near waste sites containing

PAHs may be exposed through contact with contaminated air, water, and soil. For more

information on human exposure to PAHs, see Chapter 5.

1.4 HOW CAN POLYCYCLIC AROMATIC HYDROCARBONS ENTER AND LEAVE

            MY BODY?

PAHs can enter your body through your lungs when you breathe air that contains them

(usually stuck to particles or dust). Cigarette smoke, wood smoke, coal smoke, and smoke

from many industrial sites may contain PAHs. People living near hazardous waste sites can

also be exposed by breathing air containing PAHs. However, it is not known how rapidly or

completely your lungs absorb PAHs. Drinking water and swallowing food, soil, or dust

particles that contain PAHs are other routes for these chemicals to enter your body, but

absorption is generally slow when PAHs are swallowed. Under normal conditions of

environmental exposure, PAHs could enter your body if your skin comes into contact with

soil that contains high levels of PAHs (this could occur near a hazardous waste site) or with

used crankcase oil or other products (such as creosote) that contain PAHs. The rate at which

PAHs enter your body by eating, drinking, or through the skin can be influenced by the

presence of other compounds that you may be exposed to at the same time with PAHs.

PAHs can enter all the tissues of your body that contain fat. They tend to be stored mostly in

your kidneys, liver, and fat. Smaller amounts are stored in your spleen, adrenal glands, and

ovaries. PAHs are changed by all tissues in the body into many different substances. Some

of these substances are more harmful and some are less harmful than the original PAHs.

Results from animal studies show that PAHs do not tend to be stored in your body for a long

time. Most PAHs that enter the body leave within a few days, primarily in the feces and

urine. More information on how PAHs enter and leave your body can be found in Chapters 2

and 6.
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1.5  HOW CAN POLYCYCLIC AROMATIC HYDROCARBONS AFFECT MY

             HEALTH?

PAHs can be harmful to your health under some circumstances. Several of the PAHs,

including benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[j]fluoranthene,

benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, and indeno [1,2,3-c,d]pyrene, have

caused tumors in laboratory animals when they breathed these substances in the air, when

they ate them, or when they had long periods of skin contact with them. Studies of people

show that individuals exposed by breathing or skin contact for long periods to mixtures that

contain PAHs and other compounds can also develop cancer.

Mice fed high levels of benzo[a]pyrene during pregnancy had difficulty reproducing and so

did their offspring. The offspring of pregnant mice fed benzo[a]pyrene also showed other

harmful effects, such as birth defects and decreased body weight. Similar effects could occur

in people, but we have no information to show that these effects do occur.

Studies in animals have also shown that PAHs can cause harmful effects on skin, body fluids,

and the body’s system for fighting disease after both short- and long-term exposure. These

effects have not been reported in people.

The Department of Health and Human Services (DHHS) has determined that

benz[a]anthracene, benzo[b]fluoranthene, benzo[j]fluoranthene, benzo[k]fluoranthene,

benzo[a]pyrene, dibenz[a,h]anthracene, and indeno[ 1,2,3-c,d]pyrene are known animal

carcinogens. The International Agency for Research on Cancer (IARC) has determined the

following: benz[a]anthracene and benzo[a]pyrene are probably carcinogenic to humans;

benzo[b]fluoranthene, benzo[j]fluoranthene, benzo[k]fluoranthene, and indeno[ 1,2,3-c,d]pyrene

are possibly carcinogenic to humans; and anthracene, benzo[g,h,i]perylene, benzo[e]pyrene,

chrysene, fluoranthene, fluorene, phenanthrene, and pyrene are not classifiable as to their

carcinogenicity to humans. EPA has determined that benz[a]anthracene, benzo[a]pyrene,

benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, and

indeno[ 1,2,3-c,d]pyrene are probable human carcinogens and that acenaphthylene, anthracene,
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benzo[g,h,i]perylene, fluoranthene, fluorene, phenanthrene, and pyrene are not classifiable as

to human carcinogenicity. Acenaphthene has not been classified for carcinogenic effects by

the DHHS, IARC, or EPA. More information on the health effects associated with exposure

to PAHs can be found in Chapter 2.

1.6 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN

            EXPOSED TO POLYCYCLIC AROMATIC HYDROCARBONS?

In your body, PAHs are changed into chemicals that can attach to substances within the body.

The presence of PAHs attached to these substances can then be measured in body tissues or

blood after exposure to PAHs. PAHs or their metabolites can also be measured in urine,

blood, or body tissues. Although these tests can show that you have been exposed to PAHs,

these tests cannot be used to predict whether any health effects will occur or to determine the

extent or source of your exposure to the PAHs. It is not known how effective or informative

the tests are after exposure is discontinued. These tests to identify PAHs or their products are

not routinely available at a doctor’s office because special equipment is required to detect

these chemicals. More information on tests used to determine the presence of PAHs in your

body is presented in Chapters 2 and 6.

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO

            PROTECT HUMAN HEALTH?

The federal government has set regulations to protect people from the possible health effects

of eating, drinking, or breathing PAHs. EPA has suggested that taking into your body each

day the following amounts of individual PAHs is not likely to cause any harmful health

effects: 0.3 milligrams (mg) of anthracene, 0.06 mg of acenaphthene, 0.04 mg of

fluoranthene, 0.04 mg of fluorene, and 0.03 mg of pyrene per kilogram (kg) of your body

weight (one kilogram is equal to 2.2 pounds). Actual exposure for most of the United States

population occurs from active or passive inhalation of the compounds in tobacco smoke,

wood smoke, and contaminated air, and from eating the compounds in foods. Skin contact
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with contaminated water, soot, tar, and soil may also occur. Estimates for total exposure in

the United States population have been listed as 3 mg/day.

From what is currently known about benzo[a]pyrene, the federal government has developed

regulatory standards and guidelines to protect people from the potential health effects of

PAHs in drinking water. EPA has provided estimates of levels of total cancer-causing PAHs

in lakes and streams associated with a risk of human cancer development. If the following

amounts of individual PAHs are released to the environment within a 24-hour period, EPA

must be notified: 1 pound of benzo[b]fluoranthene, benzo[a]pyrene, or dibenz[a,h]anthracene;

10 pounds of benz[a]anthracene; 100 pounds of acenaphthene, chrysene, fluoranthene, or

indeno[ 1,2,3-c,d]pyrene; or 5,000 pounds of acenaphthylene, anthracene,

benzo[k]fluoranthene, benzo[g,h,i]perylene, fluorene, phenanthrene, or pyrene.

PAHs are generally not produced commercially in the United States except as research

chemicals. However, PAHs are found in coal, coal tar, and in the creosote oils, oil mists, and

pitches formed from the distillation of coal tars. The National Institute for Occupational

Safety and Health (NIOSH) concluded that occupational exposure to coal products can

increase the risk of lung and skin cancer in workers. NIOSH established a recommended

occupational exposure limit, time-weighted average (REL-TWA) for coal tar products of

0.1 milligram of PAHs per cubic meter of air (0.1 mg/m3) for a 10-hour workday, within a

40-hour workweek. The American Conference of Governmental Industrial Hygienists

(ACGIH) recommends an occupational exposure limit for coal tar products of 0.2 mg/m3 for

an 8-hour workday, within a 40-hour workweek. The Occupational Safety and Health

Administration (OSHA) has established a legally enforceable limit of 0.2 mg/m3 averaged

over an 8-hour exposure period.

Mineral oil mists have been given an IARC classification of 1 (sufficient evidence of

carcinogenicity). The OSHA Permissible Exposure Limit (PEL) for mineral oil mist is

5 mg/m3 averaged over an 8-hour exposure period. NIOSH has concurred with this limit, and

has established a recommended occupational exposure limit (REL-TWA) for mineral oil mists
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of 5 mg/m3 for a 10-hour work day, 40-hour work week, with a 10 mg/m3 Short Term

Exposure Limit (STEL).

More information on rules and standards for exposure to PAHs can be found in Chapter 7.

1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or:

Agency for Toxic Substances and Disease Registry

Division of Toxicology

1600 Clifton Road NE, E-29

Atlanta, Georgia 30333

(404) 639-6000

This agency can also provide you with information on the location of occupational and

environmental health clinics. These clinics specialize in the recognition, evaluation, and

treatment of illness resulting from exposure to hazardous substances.
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1.  PUBLIC HEALTH STATEMENT 
 

This public health statement tells you about selenium and the effects of exposure. 

 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for 

long-term federal cleanup activities.  Selenium has been found in at least 508 of the 1,623 current 

or former NPL sites.  However, the total number of NPL sites evaluated for selenium is not 

known.  As more sites are evaluated, the sites at which selenium is found may increase.  This 

information is important because exposure to selenium at high levels may harm you and because 

these sites may be sources of exposure.  A minimum dietary level of selenium is required for 

good health. 

 

When a substance is released from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  This release does not always lead to 

exposure.  You are exposed to a substance only when you come in contact with it.  You may be 

exposed by breathing, eating, or drinking the substance, or by skin contact. 

 

If you are exposed to selenium, many factors determine whether you'll be harmed.  These factors 

include the dose (how much), the duration (how long), and how you come in contact with 

it/them.  You must also consider the other chemicals you're exposed to and your age, sex, diet, 

family traits, lifestyle, and state of health. 

 

1.1 WHAT IS SELENIUM? 
 

Selenium is a naturally occurring, solid substance that is widely but unevenly distributed in the 

earth's crust.  It is also commonly found in rocks and soil.  Selenium, in its pure form of metallic 

gray to black crystals, is often referred to as elemental selenium or selenium dust.  Elemental 

selenium is commercially produced, primarily as a by-product of copper refining.  Selenium is 

not often found in the environment in its elemental form, but is usually combined with other 
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substances.  Much of the selenium in rocks is combined with sulfide minerals or with silver, 

copper, lead, and nickel minerals.  Selenium also combines with oxygen to form several 

substances that are white or colorless crystals.  Some selenium compounds are gases.  Selenium 

and its compounds are used in some photographic devices, gun bluing (a liquid solution used to 

clean the metal parts of a gun), plastics, paints, anti-dandruff shampoos, vitamin and mineral 

supplements, fungicides, and certain types of glass.  For example, selenium sulfide is used in 

anti-dandruff shampoos by the common trade name Selsun Blue.  Selenium is also used to 

prepare drugs and as a nutritional feed supplement for poultry and livestock.  More information 

on the chemical and physical properties, production, and uses of selenium are found in 

Chapters 4 and 5. 

 

1.2 WHAT HAPPENS TO SELENIUM WHEN IT ENTERS THE ENVIRONMENT? 
 

Selenium occurs naturally in the environment.  As an element, selenium cannot be created or 

destroyed, although selenium can change forms in the environment.  Weathering of rocks and 

soils may result in low levels of selenium in water, which may be taken up by plants.  

Weathering also releases selenium into the air on fine dust-like particles.  Volcanic eruptions 

may release selenium in air.  Selenium commonly enters the air from burning coal or oil.  

Selenium that may be present in fossil fuels combines with oxygen when burned, which may 

then react with water to form soluble selenium compounds.  Airborne particles of selenium, such 

as in ash, can settle on soil or surface water.  Disposal of selenium in commercial products and 

waste could also increase the amount of selenium in soil.  The forms and fate of selenium in soil 

depend largely on the acidity of the surroundings and its interaction with oxygen.  In the absence 

of oxygen when the soil is acidic, the amount of selenium that can enter plants and organisms 

should be low.  Elemental selenium that cannot dissolve in water and other insoluble forms of 

selenium are less mobile and will usually remain in the soil, posing smaller risk of exposure.  

Selenium compounds that can dissolve in water are sometimes very mobile.  Thus, there is an 

increased chance of exposure to these compounds.  Selenium may enter surface water in 

irrigation drainage waters.  Some evidence indicates that selenium can be taken up in tissues of 

aquatic organisms and possibly increase in concentration as the selenium is passed up through 

the food chain.  Selenium concentrations in aquatic organisms have been a problem as a result of 
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irrigation runoff in some dry areas of the United States.  Chapter 6 contains more information on 

what happens to selenium in the environment. 

 

1.3 HOW MIGHT I BE EXPOSED TO SELENIUM? 
 

People are exposed to low levels of selenium daily through food, water, and air.  Selenium is also 

an essential nutrient for humans and animals.  However, selenium can be harmful when regularly 

taken in amounts higher than those needed for good health.  People receive the majority of their 

daily intake of selenium from eating food, and to a lesser extent, from water intake.  Estimates of 

the average intake of selenium from food for the U.S. population range from 71 to 152 millionths 

of a gram of selenium per person per day.  Low levels of selenium can also be found in drinking 

water.  Selenium levels are less than 10 parts of selenium in a billion parts of water (10 ppb) in 

99.5% of drinking water sources tested.  People may be exposed to higher-than-normal levels of 

selenium at hazardous waste sites by swallowing soil or water, or by breathing dust.  In some 

parts of the United States, especially in the western states, some soils naturally have higher levels 

of selenium compounds.  Some plants can build up selenium to levels that harm livestock 

feeding on them.  In these areas, people could be exposed to too much selenium if they eat a lot 

of locally grown grains and vegetables or animal products that have built up high levels of 

selenium.  People may also be exposed to selenium from industrial sources.  Humans are 

normally not exposed to large amounts of selenium in the air, unless selenium dust or volatile 

selenium compounds are formed in their workplace.  Occupations in which humans may be 

exposed to selenium in the air are the metal industries, selenium-recovery processes, paint 

manufacturing, and special trades.  Chapter 6 contains more information on how people can be 

exposed to selenium. 

 

1.4 HOW CAN SELENIUM ENTER AND LEAVE MY BODY? 

 

Selenium from the environment mainly enters the body when people eat food containing 

selenium.  The human body easily absorbs the organic selenium compounds (for example, 

selenoamino acids) when eaten, and makes them available where needed in the body.  The 
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selenium in drinking water is usually in the form of inorganic sodium selenate and sodium 

selenite; these forms of selenium are also easily absorbed from the digestive tract.  The human 

body can change these inorganic selenium compounds into forms that it can use.  Selenium in the 

air may also enter your body when you breathe it. 

 

Hazardous waste sites at which selenium is present could represent a major source of exposure.  

The way that selenium can enter the body from a particular site depends on such factors as 

whether vegetables are grown in soil in which selenium from the site has been deposited, 

whether water at the site contains selenium and is able to flow into drinking water supplies, and 

whether selenium dust blows into the air.  As mentioned earlier, specific conditions at a site can 

greatly influence which selenium compounds form and whether they can move in the 

environment to places where people might be exposed.  Therefore, it is important to know that 

the presence of selenium at a site does not necessarily mean that people are being exposed to it.  

Specific tests of locally grown food, drinking water, and air must be done to find out whether 

exposure is occurring.  You should also be aware that selenium compounds, including those used 

in some medicated dandruff shampoos, are not easily absorbed through the skin. 

 

Most of the selenium that enters the body quickly leaves the body, usually within 24 hours.  

Beyond what the body needs, selenium leaves mainly in the urine, but also in feces and breath.  

Selenium in the urine increases as the amount of the exposure goes up.  Selenium can build up in 

the human body, however, if exposure levels are very high or if exposure occurs over a long 

time.  The amount that builds up in the body depends on the chemical form of the selenium.  It 

builds up mostly in the liver and kidneys but also in the blood, lungs, heart, and testes.  Selenium 

can build up in the nails and in hair, depending on time and amount of exposure.  Chapter 3 

contains more information on how selenium enters and leaves the human body. 
 

1.5 HOW CAN SELENIUM AFFECT MY HEALTH? 
 

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people 

who have been harmed, scientists use many tests.   
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One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and 

released by the body; for some chemicals, animal testing may be necessary.  Animal testing may 

also be used to identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method to get information needed to make wise decisions 

to protect public health.  Scientists have the responsibility to treat research animals with care and 

compassion.  Laws today protect the welfare of research animals, and scientists must comply 

with strict animal care guidelines. 

 

The general public rarely breathes high levels of selenium, although some people may be 

exposed to selenium dust and selenium compounds in workplace air.  Dizziness, fatigue, and 

irritation of mucous membranes have been reported in people exposed to selenium in workplace 

air at concentrations higher than legal levels.  In extreme cases, collection of fluid in the lungs 

(pulmonary edema) and severe bronchitis have been reported.  The exact exposure levels at 

which these effects might occur are not known, but they become more likely with increasing 

amounts of selenium and with increasing frequency of exposure. 

 

The normal intake of selenium by eating food is enough to meet the Recommended Daily 

Allowance (RDA) for this essential nutrient.  However, as discussed in Chapters 2 and 3 of this 

profile, selenium compounds can be harmful at daily dietary levels that are higher than needed.  

The seriousness of the effects of excess selenium depends on how much selenium is eaten and 

how often.  Intentional or accidental swallowing of a large amount of sodium selenate or sodium 

selenite (for example, a very large quantity of selenium supplement pills) could be life-

threatening without immediate medical treatment.  Even if mildly excessive amounts of selenium 

are eaten over long periods, brittle hair and deformed nails can develop.  In extreme cases, 

people may lose feeling and control in arms and legs.  These health effects, called selenosis, 

were seen in several villages in China where people were exposed to foods high in selenium for 

months to years.  No human populations in the United States have been reported with long-term 

selenium poisoning, including populations in the western part of the country where selenium 

levels are naturally high in the soil.  Because most people in the United States eat foods produced 

in many different areas, overexposure to selenium in food is unlikely to occur. 
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In some regions of China where soil levels of selenium are very low, not eating enough selenium 

has resulted in health effects.  Selenium is used by the body in antioxidant enzymes that protect 

against damage to tissues done by oxygen, and in an enzyme that affects growth and metabolism.  

Not eating enough selenium can cause heart problems and muscle pain.  Muscle pain has also 

been noted in people fed intravenously for a long time with solutions that did not contain 

selenium.  Babies born early may be more sensitive to not having enough selenium, and this may 

contribute to lung effects.  In the United States, selenium in food is sufficient to meet the RDA 

and prevent harmful effects from not enough selenium. 

 

Upon contact with human skin, industrial selenium compounds have been reported to cause 

rashes, redness, heat, swelling, and pain.  Brief, acute exposure of the eyes to selenium dioxide 

as a dust or fume in workplace air may result in burning, irritation, and tearing.  However, only 

people who work in industries that process or use selenium or selenium compounds are likely to 

come into contact with levels high enough to cause eye irritation. 

 

Studies of laboratory animals and people show that most selenium compounds probably do not 

cause cancer.  In fact, some studies of cancer in humans suggest that lower-than-normal selenium 

levels in the diet might increase the risk of cancer.  Other studies suggest that dietary levels of 

selenium that are higher than normal might reduce the risk of cancer in humans.  However, 

taking selenium so that your daily amount is greater than that required might just increase your 

risk of selenium poisoning. 

 

Based on studies done until 1987, the International Agency for Research on Cancer (IARC) 

determined that selenium and selenium compounds could not be classified as to their ability to 

cause cancer in humans.  However, since then, the EPA has determined that one specific form of 

selenium, called selenium sulfide, is a probable human carcinogen.  Selenium sulfide is the only 

selenium compound shown to cause cancer in animals.  Rats and mice that were fed selenium 

sulfide daily at very high levels developed cancer.  Selenium sulfide is not present in foods, and 

it is a very different chemical from the organic and inorganic selenium compounds found in 

foods and in the environment.  Also, if introduced into the environment, selenium sulfide does 

not dissolve readily in water and would probably bind tightly to the soil, further reducing any 
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chance of exposure.  Because selenium sulfide is not absorbed through the skin, the use of anti-

dandruff shampoos containing selenium sulfide is generally considered safe. 

 

Very high amounts of selenium have caused decreased sperm counts, increased abnormal sperm, 

changes in the female reproductive cycle in rats, and changes in the menstrual cycle in monkeys.  

The relevance of the reproductive effects of selenium exposure in animals studied to potential 

reproductive effects in humans is not known.  Selenium compounds have not been shown to 

cause birth defects in humans or in other mammals. 

 

Chapter 3 contains more information on the health effects of selenium and selenium compounds 

in humans and animals. 
 

1.6 HOW CAN SELENIUM AFFECT CHILDREN? 
 

This section discusses potential health effects from exposures during the period from conception 

to maturity at 18 years of age in humans. 

 

Children living near selenium waste sites or coal burning plants are likely to be exposed to 

higher environmental levels of selenium through breathing, touching soil, and eating 

contaminated soil.  Children living in areas of China with high selenium in the soil had higher 

levels of selenium in the blood than adults from that area.  Very few studies have looked at how 

selenium can affect the health of children.  Children need small amounts of selenium for normal 

growth and development.  Children will probably show the same sort of health effects from 

selenium exposure as adults, but some studies suggest that they may be less susceptible to health 

effects of selenium than adults. 

 

We do not know if exposure to selenium could result in birth defects in people.  Selenium 

compounds have not been shown to cause birth defects in humans or in other mammals.  We 

have no information to suggest that there are any differences between children and adults in 

where selenium is found in the body or in how fast it enters or leaves the body.  Studies in 

laboratory animals have shown that selenium crosses the placenta and enters the fetus.  Studies in 
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humans show that infants are supplied with selenium through breast milk, and therefore, women 

who were exposed to selenium by living near a waste site might transfer selenium to their babies.  

However, babies in areas of China with high selenium in the soil did not show any signs of 

health effects due to selenium, even though some of their parents did. 

 

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO SELENIUM? 
 

If your doctor finds that you have been exposed to significant amounts of selenium, ask whether 

your children might also be exposed.  Your doctor might need to ask your state health 

department to investigate. 

 

Since selenium occurs naturally in the environment, we cannot avoid exposure to it.  Certain 

dietary supplements and anti-dandruff shampoos contain selenium in high levels.  You should 

not exceed the recommended dosages when using these products. 

 

Children living near selenium waste sites or coal burning plants are likely to be exposed to 

higher environmental levels of selenium through breathing, touching soil, and eating 

contaminated soil.  Some children eat a lot of dirt.  You should discourage your children from 

eating dirt.  Make sure they wash their hands frequently and before eating.  Discourage your 

children from putting their hands in their mouths or from other hand-to-mouth activity. 

 

The primary route of human exposure to selenium is through eating food.  People who irrigate 

their home gardens with groundwater containing high levels of selenium may grow and eat 

plants that contain high levels of selenium because this element is taken up in some plants.  

Fishermen and hunters of waterfowl who regularly eat fish and game from waterways with high 

selenium content may also consume above average levels of selenium.  To reduce your family’s 

exposure to selenium, obey any wildlife advisories issued by your state.  Information on fish and 

wildlife advisories in your state is available from your state public health or natural resources 

department. 
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1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO SELENIUM? 
 

Selenium can be measured in the blood, urine, and fingernails or toenails of exposed individuals.  

However, since selenium is an essential nutrient normally present in foods, low levels of 

selenium are normally found in body tissues and urine.  Tests for selenium are most useful for 

people who have recently been exposed to high levels.  Samples of blood, urine, or nails can be 

properly collected in a physician's office and sent to a laboratory that has the special equipment 

needed to measure selenium.  Urine can be used to determine short-term exposure.  Because red 

blood cells last about 120 days before they are replaced by newly made red blood cells, the 

presence of selenium in red blood cells can show whether a person was exposed to selenium 

during the 120 days before testing, but not if exposed more than 120 days before testing.  Toenail 

clippings can be used to determine longer-term exposure. 

 

Many methods are available to measure selenium levels in human tissue and the environment.  

However, none of the methods that are routinely available can measure or detect each selenium 

compound in one test, and better tests that measure lower levels of different selenium 

compounds are needed.  Also, these tests cannot determine the exact levels of selenium you may 

have been exposed to or predict whether health effects will occur, even though very high 

amounts of selenium in blood are clearly related to selenosis.  Some human as well as animal 

studies suggest that when people are exposed over a long period to higher-than-normal amounts 

of selenium, their bodies adjust to the higher amounts.  Chapter 3 contains more information on 

studies that have measured selenium in blood and other human tissues. 

 

The length of time that selenium stays in the body after exposure stops depends on the form of 

selenium to which the person was exposed.  Thus, it is difficult to predict how useful a test will 

be if some time has gone by since exposure stopped.  Chapter 7 contains more information on the 

methods available to measure selenium in human tissues and in the environment. 
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1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 
 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law.  Federal agencies that develop regulations for toxic 

substances include the Environmental Protection Agency (EPA), the Occupational Safety and 

Health Administration (OSHA), and the Food and Drug Administration (FDA).  

Recommendations provide valuable guidelines to protect public health but cannot be enforced by 

law.  Federal organizations that develop recommendations for toxic substances include the 

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for 

Occupational Safety and Health (NIOSH). 

 

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or 

food that are usually based on levels that affect animals; then they are adjusted to help protect 

people.  Sometimes these not-to-exceed levels differ among federal organizations because of 

different exposure times (an 8-hour workday or a 24-hour day), the use of different animal 

studies, or other factors. 

 

Recommendations and regulations are also periodically updated as more information becomes 

available.  For the most current information, check with the federal agency or organization that 

provides it.  Some regulations and recommendations for selenium include the following: 

 

The EPA Office of Drinking Water regulates the amount of selenium allowed in drinking water.  

Public water supplies are not allowed to exceed 50 ppb total selenium. 

 

The FDA regulations allow a level of 50 ppb of selenium in bottled water.  OSHA is responsible 

for setting regulations on selenium levels allowable in the workplace.  The exposure limit for 

selenium compounds in the air for an 8-hour period is 0.2 mg selenium/m3.  Chapter 8 contains 

other regulations and guidelines for selenium. 
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1.10 WHERE CAN I GET MORE INFORMATION? 
 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to 

hazardous substances. 

 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfiles CD-ROM by calling the information and 

technical assistance toll-free number at 1-888-42ATSDR (1-888-422-8737), by email at 

atsdric@cdc.gov, or by writing at:  

 

  Agency for Toxic Substances and Disease Registry 
  Division of Toxicology 
  1600 Clifton Road NE 
  Mailstop E-29 
  Atlanta, GA 30333 
  Fax: 1-404-498-0093 
 

 

For-profit organizations may request a copy of final profiles from the following: 

 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA  22161 
Phone: 1-800-553-6847 or 1-703-605-6000 
Web site: http://www.ntis.gov/ 
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1. PUBLIC HEALTH STATEMENT

This public health statement tells you about tetrachloroethylene and the effects of exposure.

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites

in the nation. These sites make up the National Priorities List (NPL) and are the sites

targeted for long-term federal cleanup. Tetrachloroethylene has been found in at least 771 of

the 1,430 current or former NPL sites. However, it’s unknown how many NPL sites have

been evaluated for this substance. As more sites are evaluated, the sites with tetrachloroethylene

may increase. This is important because exposure to this substance may harm you

and because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a

container, such as a drum or bottle, it enters the environment. This release does not always

lead to exposure. You are exposed to a substance only when you come in contact with it.

You may be exposed by breathing, eating, or drinking the substance or by skin contact.

If you are exposed to tetrachloroethylene, many factors determine whether you’ll be harmed.

These factors include the dose (how much), the duration (how long), and how you come in

contact with it. You must also consider the other chemicals you’re exposed to and your age,

sex, diet, family traits, lifestyle, and state of health.

1.1  WHAT IS TETRACHLOROETHYLENE?

Tetrachloroethylene is a synthetic chemical that is widely used for dry cleaning of fabrics and

for metal-degreasing operations. It is also used as a starting material (building block) for

making other chemicals and is used in some consumer products. Other names for

tetrachloroethylene include perchloroethylene, PCE, pert, tetrachloroethene, perclene, and

perchlor. It is a nonflammable liquid at room temperature. It evaporates easily into the air
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and has a sharp, sweet odor. Most people can smell tetrachloroethylene when it is present in

the air at a level of 1 part in 1 million parts of air (ppm) or more. In an experiment, some

people could smell tetrachloroethylene in water at a level of 0.3 ppm. For more information,

see Chapters 3 and 4.

1.2 WHAT HAPPENS TO TETRACHLOROETHYLENE WHEN IT ENTERS THE

ENVIRONMENT?

Tetrachloroethylene enters the environment mostly by evaporating into the air during use. It

can also get into water supplies and the soil during disposal of sewage sludge and factory

waste and when leaking from underground storage tanks. Tetrachloroethylene may also get

into the air, soil, or water by leaking or evaporating from storage and waste sites. It can stay

in the air for several months before it is broken down into other chemicals or is brought back

down to the soil and water by rain.

Much of the tetrachloroethylene that gets into water and soil will evaporate into the air.

However, because tetrachloroethylene can travel through soils quite easily, it can get into

underground drinking water supplies. If it gets into underground water, it may stay there for

many months without being broken down. If conditions are right, bacteria will break down

some of it and some of the chemicals formed may also be harmful. Under some conditions,

tetrachloroethylene may stick to the soil and stay there. It does not seem to build up in

animals that live in water, such as fish, clams, and oysters. We do not know if it builds up in

plants grown on land. For more information on tetrachloroethylene in the environment, see

Chapters 4 and 5.

1.3 HOW MIGHT 1 BE EXPOSED TO TETRACHLOROETHYLENE?

People can be exposed to tetrachloroethylene from environmental and occupational sources

and from consumer products. Common environmental levels of tetrachloroethylene (called

background levels) are several thousand times lower than levels found in some workplaces.

Background levels are found in the air we breathe, in the water we drink, and in the food we
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eat. The chemical is found most frequently in air and, less often, in water. Tetrachloroethylene

gets into air by evaporation from industrial or dry cleaning operations. It is also

released from areas where chemical wastes containing it are stored. It is frequently found in

water. For example, tetrachloroethylene was found in 38% of 9,232 surface water sampling

sites throughout the United States. There is no similar information on how often the chemical

is found in air samples, but we know it is widespread. We do not know how often it is found

in soil, but in one study, it was found in 5% of 359 sediment samples.

In general, tetrachloroethylene levels in air are higher in cities or industrial areas where it is

in use more than in more rural or remote areas. You can smell it at levels of 1 ppm in air.

However, the background level of tetrachloroethylene in air is usually less than 1 part in

1 billion parts of air (ppb). The air close to dry cleaning shops and chemical waste sites has

levels of tetrachloroethylene higher than background levels. These levels are usually less than

1 ppm, the level at which you can smell it. Water, both above and below ground, may

contain tetrachloroethylene. Levels in water are also usually less than 1 ppb. Levels in

contaminated water near disposal sites are higher than levels in water far away from those

sites. Water polluted with this chemical may have levels greater than 1 ppm. In soil,

background levels are probably l00-1,000 times lower than 1 ppm.

You can also be exposed to tetrachloroethylene by using certain consumer products. Products

that may contain it include water repellents, silicone lubricants, fabric finishers, spot

removers, adhesives, and wood cleaners. Although uncommon, small amounts of tetrachloroethylene

have been found in food, especially food prepared near a dry cleaning shop. When

you bring clothes home from the dry cleaners, the clothes may release small amounts of

tetrachloroethylene into the air. The full significance to human health of these exposures to

small amounts of tetrachloroethylene is unknown, but to date, they appear to be relatively

harmless. Tetrachloroethylene can also be found in the breast milk of mothers who have been

exposed to the chemical.
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The people with the greatest chance of exposure to tetrachloroethylene are those who work

with it. According to estimates from a survey conducted by the National Institute for

Occupational Safety and Health (NIOSH), more than 650,000 U.S. workers may be exposed.

For the general population, the estimated amount that a person might breathe per day ranges

from 0.08 to 0.2 milligrams. The estimated amount that most people might drink in water

ranges from 0.0001 to 0.002 milligrams per day. These are very small amounts. For more

information on the ways people might be exposed to tetrachloroethylene, see Chapter 5.

1.4 HOW CAN TETRACHLOROETHYLENE ENTER AND LEAVE MY BODY?

Tetrachloroethylene can enter your body when you breathe air containing it. How much

enters your body in this way depends on how much of the chemical is in the air, how fast and

deeply you are breathing, and how long you are exposed to it. Tetrachloroethylene may also

enter your body when you drink water or eat food containing the chemical. How much enters

your body in this way depends on how much of the chemical you drink or eat. These two

exposure routes are the most likely ways people will take in tetrachloroethylene. These are

also the most likely ways that people living near areas polluted with the chemical, such as

hazardous waste sites, might be exposed to it. If tetrachloroethylene is trapped against your

skin, a small amount of it can pass through into your body. Very little tetrachloroethylene in

the air can pass through your skin into your body.

Most tetrachloroethylene leaves your body from your lungs when you breathe out. This is

true whether you take in the chemical by breathing, drinking, eating, or touching it. A small

amount of the tetrachloroethylene is changed by your body (especially your liver) into other

chemicals that are removed from your body in urine. Most of the changed tetrachloroethylene

leaves your body in a few days. Some of it that you take in is found in your blood

and other tissues, especially body fat. Part of the tetrachloroethylene that is stored in fat may

stay in your body for several days or weeks before it is eliminated. For more information on

how tetrachloroethylene enters and leaves your body, see Chapter 2.
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1.5 HOW CAN TETRACHLOROETHYLENE AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat

people who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used,

and released by the body; for some chemicals, animal testing may be necessary. Animal

testing may also be used to identify health effects such as cancer or birth defects. Without

laboratory animals, scientists would lose a basic method to get information needed to make

wise decisions to protect public health. Scientists have the responsibility to treat research

animals with care and compassion. Laws today protect the welfare of research animals, and

scientists must comply with strict animal care guidelines.

Tetrachloroethylene has been used safely as a general anesthetic agent, so at high

concentrations, it is known to produce loss of consciousness. When concentrations in air are

high-particularly in closed, poorly ventilated areas-single exposures can cause dizziness,

headache, sleepiness, confusion, nausea, difficulty in speaking and walking, unconsciousness,

and death. Irritation may result from repeated or extended skin contact with the chemical.

As you might expect, these symptoms occur almost entirely in work (or hobby) environments

when individuals have been accidentally exposed to high concentrations or have intentionally

abused tetrachloroethylene to get a “high.” In industry, most workers are exposed to levels

lower than those causing dizziness, sleepiness, and other nervous system effects. The health

effects of breathing in air or drinking water with low levels of tetrachloroethylene are not

definitely known. However, at levels found in the ambient air or drinking water, risk of

adverse health effects is minimal. The effects of exposing babies to tetrachloroethylene

through breast milk are unknown. Results from some studies suggest that women who work

in dry cleaning industries where exposures to tetrachloroethylene can be quite high may have

more menstrual problems and spontaneous abortions than women who are not exposed.

However, it is not known for sure if tetrachloroethylene was responsible for these problems

because other possible causes were not considered.
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Results of animal studies, conducted with amounts much higher than those that most people

are exposed to, show that tetrachloroethylene can cause liver and kidney damage and liver

and kidney cancers even though the relevance to people is unclear. Although it has not been

shown to cause cancer in people, the U.S. Department of Health and Human Services has

determined that tetrachloroethylene may reasonably be anticipated to be a carcinogen. The

International Agency for Research on Cancer (IARC) has determined that tetrachloroethylene

is probably carcinogenic to humans. Exposure to very high levels of tetrachloroethylene can

be toxic to the unborn pups of pregnant rats and mice. Changes in behavior were observed in

the offspring of rats that breathed high levels of the chemical while they were pregnant Rats

that were given oral doses of tetrachloroethylene when they were very young, when their

brains were still developing, were hyperactive when they became adults. How

tetrachloroethylene may affect the developing brain in human babies is not known.

For more information on the health effects of tetrachloroethylene, see Chapter 2.

1.6  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN

EXPOSED TO TETRACHLOROETHYLENE?

One way of testing for tetrachloroethylene exposure is to measure the amount of the chemical

in the breath, much the same way breath alcohol measurements are used to determine the

amount of alcohol in the blood. This test has been used to measure levels of the chemical in

people living in areas where the air is contaminated with tetrachloroethylene or those exposed

to the chemical through their work. Because it is stored in the body’s fat and is slowly

released into the bloodstream, it can be detected in the breath for weeks following a heavy

exposure. Tetrachloroethylene can be detected in the blood. Also, breakdown products of the

chemical can be detected in the blood and urine of people exposed to tetrachloroethylene.

Trichloroacetic acid (TCA), a breakdown product of tetrachloroethylene can be detected for

several days after exposure. These tests are relatively simple to perform. The breath, blood,

or urine must be collected in special containers and then sent to a laboratory for testing.

Because exposure to other chemicals can produce the same breakdown products in the urine

and blood, the tests for breakdown products cannot determine if you have been exposed only
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to tetrachloroethylene. For more information on where and how tetrachloroethylene can be

detected in your body after you have been exposed to it, see Chapters 2 and 6.

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO

PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health.

Regulations can be enforced by law. Federal agencies that develop regulations for toxic

substances include the EPA, the Occupational Safety and Health Administration (OSHA), and

the Food and Drug Administration (FDA). Recommendations provide valuable guidelines to

protect public health but cannot be enforced by law. Federal organizations that develop

recommendations for toxic substances include the Agency for Toxic Substances and Disease

Registry (ATSDR) and NIOSH.

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil,

or food that are usually based on levels that affect animals; then they are adjusted to help

protect people. Sometimes these not-to-exceed levels differ among federal organizations

because of different exposure times (an 8-hour workday or a 24-hour day), the use of

different animal studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available. For the most current information, check with the federal agency or organization

that provides it. Some regulations and recommendations for tetrachloroethylene include the

following:

The EPA maximum contaminant level for the amount of tetrachloroethylene that-can be in

drinking water is 0.005 milligrams tetrachloroethylene per liter of water (mg/L) (0.005 ppm).

EPA has established regulations and procedures for dealing with tetrachloroethylene, which it

considers a hazardous waste. Many regulations govern its disposal. If amounts greater than
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100 pounds are released to the environment, the National Response Center of the federal

government must be told immediately.

OSHA limits the amount of tetrachloroethylene that can be present in workroom air. This

amount is limited to 100 ppm for an 8-hour workday over a 40-hour workweek. NIOSH

recommends that tetrachloroethylene be handled as a chemical that might potentially cause

cancer and states that levels of the chemical in workplace air should be as low as possible.

For more information on regulations and guidelines to protect human health, see Chapter 7.

1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, Georgia 30333

*Information line and technical assistance

Phone: (404) 639-6000
Fax: (404) 639-6315 or 6324

ATSDR can also tell you the location of occupational and environmental health clinics.

These clinics specialize in recognizing, evaluating, and treating illnesses resulting from

exposure to hazardous substances.
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*To order toxicological profiles, contact

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22 161
Phone (800) 553-6847 or (703) 487-4650
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1. PUBLIC HEALTH STATEMENT 
 
 

This Statement was prepared to give you information about thallium and 
to emphasize the human health effects that may result from exposure to it. 
The Environmental Protection Agency (EPA) has identified 1,177 sites on its 
National Priorities List (NPL). Thallium has been found in at least 18 of 
these sites. However, we do not know how many of the 1,177 NPL sites have 
been evaluated for thallium. As EPA evaluates more sites, the number of sites 
at which thallium is found may change. This information is important for you 
to know because thallium may cause harmful health effects and because these 
sites are potential or actual sources of human exposure to thallium. 
 

When a chemical is released from a large area, such as an industrial 
plant, or from a container, such as a drum or bottle, it enters the 
environment as a chemical emission. This emission, which is also called a 
release, does not always lead to exposure. You can be exposed to a chemical 
only when you come into contact with the chemical. You may be exposed to it 
in the environment by breathing, eating, or drinking substances containing the 
chemical or from skin contact with it. 
 

If you are exposed to a hazardous chemical such as thallium, several 
factors will determine whether harmful health effects will occur and what the 
type and severity of those health effects will be. These factors include the 
dose (how much), the duration (how long), the route or pathway by which you 
are exposed (breathing, eating, drinking, or skin contact), the other chemicals 
to which you are exposed, and your individual characteristics such as 
age, sex, nutritional status, family traits, life style, and state of health. 
 
1.1  WHAT IS THALLIUM? 
 

Pure thallium is a soft, bluish-white metal that is widely distributed 
in trace amounts in the earth's crust. In its pure form, it is odorless and 
tasteless. It can be found in pure form or mixed with other metals in the 
form of alloys. It can also be found combined with other substances such as 
bromine, chlorine, fluorine, and iodine to form salts. These combinations may 
appear colorless to white or yellow. Thallium remains in the environment 
since it is a metal and cannot be broken down to simpler substances. 
 

Thallium exists in two chemical states (thallous and thallic). The 
thallous state is the more common and stable form. Thallous compounds are the 
most likely form to which you would be exposed in the environment. Thallium 
is present in air, water, and soil. We do not know how much time it takes for 
thallium to move from one medium to another. 
 

Thallium is used mostly in the manufacture of electronic devices, 
switches, and closures. It also has limited use in the manufacture of special 
glasses and for medical procedures that evaluate heart disease. Up until 1972 
thallium was used as a rat poison, but was then banned because of its 
potential harm to man. Thallium is no longer produced in the United States. 
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All the thallium used in the United States since 1984 has been obtained from 
imports and thallium reserves. 
 

More information on the properties and uses of thallium and how it 
behaves in the environment may be found in Chapters 3, 4, and 5. 
 
1.2  HOW MIGHT I BE EXPOSED TO THALLIUM? 
 

You can be exposed to thallium in air, water, and food. However, the 
levels of thallium in air and water are very low. The greatest exposure 
occurs when you eat food, mostly home-grown fruits and green vegetables 
contaminated by thallium. Small amounts of thallium are released into the air 
from coal-burning power plants, cement factories, and smelting operations. 
This thallium falls out of the air onto nearby fruit and vegetable gardens. 
Thallium enters food because it is easily taken up by plants through the 
roots. Very little is known on how much thallium is in specific foods grown 
or eaten. Cigarette smoking is also a source of thallium. People who smoke 
have twice as much thallium in their bodies as do nonsmokers. Although fish 
take up thallium from water, we do not know whether eating fish can increase 
thallium levels in your body. It has been estimated that the average person 
eats, on a daily basis, 2 parts thallium per billion parts (ppb) of food. 
Even though rat poison containing thallium was banned in 1972, accidental 
poisonings from old rat poison still occur, especially in children. 
 

Thallium is produced or used in power plants, cement factories, and 
smelters. People who work in these places can breathe in the chemical or it 
may come in contact with their skin. Information on the amount of thallium in 
workplace air in the United States could not be found. Hazardous waste sites 
are also possible sources of exposure to thallium. An average of 23 ppb of 
thallium in surface water and 11 ppb in groundwater have been found at 
hazardous waste sites. Since thallium compounds mix easily in water, you can 
be exposed if you live near a chemical waste site where thallium emissions 
have contaminated the water. An average of 1.7 parts of thallium per million 
parts (ppm) of soil was found at hazardous waste sites. Since thallium sticks 
to soil, you can be exposed at hazardous waste sites if you swallow or touch 
contaminated soil. Thallium-contaminated dust in the air can also be 
swallowed after it is cleared from the lungs. Thallium is naturally found in 
soil at levels from 0.3 to 0.7 ppm. 
 

More information on how you might be exposed to thallium is given in 
Chapter 5. 
 
1.3  HOW CAN THALLIUM ENTER AND LEAVE MY BODY? 
 

Thallium can enter your body when you eat food or drink water 
contaminated with thallium, breathe thallium in the air, and when your skin 
comes in contact with it. When thallium is swallowed most of it is absorbed 
and rapidly goes to various parts of your body, especially the kidney and 
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liver. Thallium leaves your body slowly. Most of the thallium leaves your 
body in urine and to a lesser extent in feces. It can be found in urine 
within 1 hour after exposure. After 24 hours, increasing amounts are found in 
feces. It can be found in urine as long as 2 months after exposure. About 
half the thallium that enters various parts of your body leaves them within 
3 days. 
 

The significant, likely routes of exposure near hazardous waste sites 
are through swallowing thallium-contaminated soil or dust, drinking 
contaminated water, and skin contact with contaminated soil. 
More information on how thallium enters and leaves the body is given in 
Chapter 2. 
 
1.4  HOW CAN THALLIUM AFFECT MY HEALTH? 
 

Thallium can affect your nervous system, lung, heart, liver, and kidney 
if large amounts are eaten or drunk for short periods of time. Temporary hair 
loss, vomiting, and diarrhea can also occur and death may result after 
exposure to large amounts of thallium for short periods. Thallium can be 
fatal from a dose as low as 1 gram. No information was found on health 
effects in humans after exposure to smaller amounts of thallium for longer 
periods. Birth defects observed in children of mothers exposed to small 
amounts of thallium did not occur more often than would be expected in the 
general population. The length of time and the amount of thallium eaten by 
the mothers are not known exactly. As in humans, animal studies indicate that 
exposure to large amounts of thallium for brief periods of time can damage the 
nervous system and heart and can cause death. Animal reproductive organs, 
especially the testes, are damaged after drinking small amounts of thallium- 
contaminated water for 2 months. These effects have not been seen in humans. 
No information was found on effects in animals after exposure to small amounts 
of thallium for longer periods of time. No studies were found on whether 
thallium can cause cancer in humans or animals. 
 

More information on the health effects of thallium in humans and animals 
can be found in Chapter 2. 
 
1.5  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 

EXPOSED TO THALLIUM? 
 

Reliable and accurate ways to measure thallium in the body are 
available. The presence of thallium in the urine and hair can indicate 
exposure to thallium. Tests of your urine can detect thallium up to 2 months. 
The normal amount of thallium in human urine amounts to less than 1 ppm and 
5-10 ppb in human hair. Although thallium can be measured in blood, this 
tissue is not a good indicator of exposure since thallium stays there too 
short a time. We do not know yet whether thallium levels measured in the body 
can be used to predict possible health effects. 
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More information on how thallium can be measured in exposed humans is
presented in Chapters 2 and 6.

1.6 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

The federal government has set standards and guidelines to protect
individuals from the possible effects of excessive thallium exposure. The EPA
has determined a water quality criteria level of 13 ppb in surrounding waters
to protect humans from the harmful effects of drinking water and eating food
containing thallium.

The Occupational Safety and Health Administration (OSHA) has established
an occupational limit of 0.1 mg of soluble thallium compounds per cubic meter
of workplace air (mg thallium/m3/skin) for an 8-hour workday over a 40-hour
workweek. "Skin" indicates that measures must be taken to prevent skin
exposure to thallium.

Additional information on governmental regulations regarding thallium
can be found in Chapter 7.

1.7 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns not covered here, please
contact your state health or environmental department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This agency can also provide you with information on the location of the
nearest occupational and environmental health clinic. Such clinics specialize
in recognizing, evaluating, and treating illnesses that result from exposure
to hazardous substances.
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The purpose of this statement is to provide you with information about
thorium and to emphasize the human health effects that may result from
exposure. At this time, thorium has been found at above background levels
at 16 out of 1177 National Priorities List (NPL) hazardous waste sites. We
do not know how many of the 1177 NPL sites have been evaluated for thorium.
As EPA evaluates more sites, the number of sites at which thorium is found
at above background levels may change. Because these sites are potential or
actual sources of human exposure to thorium and because thorium may cause
harmful health effects, this information is important for you to know.

When a radioactive chemical is released from a large area such as an
industrial plant, or from a container such as a drum or bottle, it enters
the environment as a radioactive chemical emission. This emission, which is
also called a release, does not always lead to exposure. You are exposed
only when you come into contact with the radioactive chemical. You can come
into contact with it in the environment through breathing air, eating,
drinking, or smoking substances containing the radioactive chemical.
Exposure may also result from skin contact with the radioactive chemical
alone, or with a substance containing it. Exposure can also occur by being
near radioactive chemicals in concentrations that may be found at hazardous
waste sites or at industrial accidents.

If you are exposed to a hazardous chemical, several factors determine
whether harmful effects will occur and the type and severity of those health
effects. These factors include the dose (how much), the duration (how
long), the pathway by which you are exposed, the other chemicals to which
you are exposed, and your individual characteristics such as age, sex,
eating habits, family traits, and state of health.

1.1 WHAT IS THORIUM?

Thorium is a naturally-occurring, radioactive metal. Small amounts of
thorium are present in all rocks, soil, above-ground and underground water,
plants, and animals. These small amounts of thorium contribute to the weak
background radiation for such substances. Soil commonly contains an average
of about 6 parts of thorium per million parts (ppm) of soil. Rocks in some
underground mines may also contain thorium in a more concentrated form.
After these rocks are mined, thorium is usually concentrated and changed
into thorium dioxide or other chemical forms. Thorium-bearing rock that has
had most of the thorium removed from it is called "depleted" ore or
tailings.

More than 99% of natural thorium exists in the form (isotope)
thorium-232. Besides this natural thorium isotope, there are more than 10
other different isotopes that can be artificially produced. In the
environment, thorium-232 exists in various combinations with other minerals,
such as silica. Most thorium compounds commonly found in the environment do
not dissolve easily in water and do not evaporate from soil or water into
the air.
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The thorium isotope-232 is not stable. It breaks down into two parts.
This process of breaking down is called decay. The decay of thorium-232
produces a small part called "alpha" radiation and a large part called the
decay product. The decay product of thorium-232 also is not stable. Like
thorium-232, it in turn breaks down to an unstable isotope and the process
continues until a stable product is formed. During these decay processes,
the parent thorium-232, its decay products, and their next decay products
produce a series of new substances (including radium and radon), alpha and
beta particles, and gamma radiation. The alpha particles can travel only
very short distances through most materials and cannot go through human
skin. The gamma radiation can travel farther and can easily go through
human skin. The decay of thorium-232 into its decay products happens very
slowly. In fact, it takes about 14 billion years for half the thorium-232
to change into new forms. Fourteen billion years is called the radioactive
half-life of thorium-232.

Due to the extremely slow rate of decay, the total amount of natural
thorium in the earth remains almost the same, but it can be moved from place
to place by nature and people. For example, when rocks are broken up by
wind and water, thorium or its compounds becomes a part of the soil. When
it rains, the thorium-containing soil can be washed into rivers and lakes.
Also, activities such as burning coal that contains small amounts of
thorium, mining or milling thorium, or making products that contain thorium
also release thorium into the environment. Smaller amounts of other
isotopes of thorium are produced usually as decay products of uranium-238,
uranium-235, and thorium-232, and as unwanted products of nuclear
reactions.

Thorium is used to make ceramics, lantern mantles, and metals used in
the aerospace industry and in nuclear reactions. Thorium can also be used
as a fuel for generating nuclear energy. More than 30 years ago thorium
oxides were used in hospitals to make certain kinds of diagnostic x-ray
photographs. Further information on the properties and uses of thorium can
be found in Chapters 3 and 4 of this profile.

1.2 HOW MIGHT I BE EXPOSED TO THORIUM?

Since thorium is found almost everywhere, you will be exposed to small
amounts of it in the air you breathe and in the food and water you eat and
drink. Scientists know, roughly, the average amounts of thorium in food and
drinking water. Most people in the United States eat some thorium with
their food every day. Normally, very little of the thorium in lakes,
rivers, and oceans gets into the fish or seafood we eat. The amounts in the
air are usually so small that they can be ignored.

There may be more thorium than normal near an uncontrolled hazardous
waste site in which thorium has not been disposed of properly, Consequently,
you may be exposed to slightly more thorium if you live near
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one of these sites because you could breathe windblown dust containing
thorium or eat food grown in soil contaminated with thorium. Children
playing near a waste site could get thorium into their bodies if they eat
contaminated soil. You could also be exposed to more thorium than normal if
you work in an industry that mines, mills, or manufactures products
containing thorium, or work in a research laboratory performing experiments
with thorium. Larger-than-normal amounts of thorium might also enter the
environment through accidental releases from thorium processing plants.
Further information on the potential for exposure to thorium can be found in
Chapter 5 of this profile.

1.3 HOW CAN THORIUM ENTER AND LEAVE MY BODY?

Only a small amount of the thorium that you breathe or swallow in food,
water, or soil enters your blood. One animal study has shown that thorium can
enter the body if it is placed on the skin. After breathing thorium, you will
usually sneeze, cough, or breathe out some of it within minutes. Some forms of
thorium can stay in your lungs for long periods of time. However, in most
cases, the small amount of thorium left in your lungs will leave your body in
the feces and urine within days. After you eat or drink thorium, almost all of
it leaves your body in the feces. The small amount of thorium left in your
body may enter your bones from the blood and stay there for many years. The
main way thorium will enter your body is by
breathing dust contaminated with thorium. For further information on how
thorium can enter and leave your body, see Chapter 2.

1.4 HOW CAN THORIUM AFFECT MY HEALTH?

Studies on thorium workers have shown that breathing thorium dust may
cause an increased chance of developing lung disease and cancer of the lung
or pancreas many years after being exposed. Changes in the genetic material
of body cells have also been shown to occur in workers who breathed thorium
dust. Liver diseases and effects on the blood have been found in people
injected with thorium in order to take special x-rays. Many types of cancer
have also been shown to occur in these people many years after thorium was
injected into their bodies. Since thorium is radioactive and may be stored
in bone for a long time, bone cancer is also a potential concern for people
exposed to thorium. Animal studies have shown that breathing in thorium may
result in lung damage. Other studies in animals suggest drinking massive
amounts of thorium can cause death from metal poisoning. The presence of
large amounts of thorium in your environment could result in exposure to
more hazardous radioactive decay products of thorium, such as radium and
thoron, which is an isotope of radon. Radium and radon are the subjects of
separate toxicological profiles prepared by ATSDR. Thorium is not known to
cause birth defects or to affect the ability to have children. For further
information on the health effects of thorium, see Chapter 2.
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1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED IN HARMFUL HEALTH EFFECTS?

Thorium is odorless and tasteless, so you cannot tell if you are being
exposed to thorium. As shown in Tables l-l through l-4, we know very little
about specific exposure levels of thorium that result in harmful effects in
people or animals. High levels of exposure have been shown to cause death
in animals, but no direct cause of death could be determined and no other
health effects have been reported. For more information, see Chapter 2.

1.6 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO
THORIUM?

Special tests that measure the level of radioactivity from thorium or
thorium isotopes in your urine, feces, and air you breathe out can determine
if you have been exposed to thorium. These tests are useful only if run
within several days to a week after exposure. The tests cannot, however,
tell you if your health will be affected by the exposure. The tests can be
run only with special equipment and are probably not available at your local
clinic or hospital. For more information, see Chapters 2 and 6.

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUMAN
HEALTH?

The Environmental Protection Agency (EPA) requires that the Federal
Government be notified if more than 1 millicurie (3.7x107 Becquerels) of
radioactivity from natural thorium is released into the environment. The
Nuclear Regulatory Commission has issued Maximum Permissible Concentrations
(MPC) in air and water for workplace exposure to thorium. For more
information on government regulations and guidelines, see Chapter 7.

1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns not covered here, please
contact your State Health or Environmental Department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road, E-29
Atlanta, Georgia 30333

This agency can also give you information on the location of the
nearest occupational and environmental health clinics. Such clinics
specialize in recognizing! evaluating, and treating illnesses that result
from exposure to hazardous substances.
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This statement was prepared to give you information about titanium tetrachloride and to

emphasize the human health effects that may result from exposure to it.

The Environmental Protection Agency (EPA) has identified 1,416 hazardous waste sites as the

most serious in the nation. These sites make up the National Priorities List (NPL) and are the

sites targeted for long-term federal clean-up activities. Titanium tetrachloride has not been

found in any of the sites on the NPL. However, the number of NPL sites evaluated for

titanium tetrachloride is not known. As EPA evaluates more sites, the number of sites at

which titanium tetrachloride is found may change. This information is important because

exposure to titanium tetrachloride may cause harmful health effects. However, since titanium

tetrachloride breaks down rapidly in the environment, it is unlikely that you would be exposed

to it at disposal sites.

When a substance is released from a large area, such as an industrial plant, or from a

container, such as a drum or bottle, it enters the environment. This release does not always

lead to exposure. You can be exposed to a substance only when you come in contact with it.

You may be exposed by breathing, eating, or drinking substances containing the substance or

by skin contact with it.

If you are exposed to a substance such as titanium tetrachloride, many factors will determine

whether harmful health effects will occur and what the type and severity of those health

effects will be. These factors include the dose (how much), the duration (how long), the

route or pathway by which you are exposed (breathing, eating, drinking, or skin contact), the

other chemicaIs to which you are exposed, and your individual characteristics such as age,

sex, nutritional status, family traits, lifestyle, and state of health.
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1.1 WHAT IS TITANIUM TETRACHLORIDE?

Titanium tetrachloride is a colorless to pale yellow liquid that has fumes with a strong odor.

If it comes in contact with water, it rapidly forms hydrochloric acid, as well as titanium

compounds. In 1990, approximately 1.5 million tons of titanium tetrachloride were produced

in the United States.

Titanium tetrachloride is not found naturally in the environment and is made from minerals

that contain titanium. It is used to make titanium metal and other titanium-containing

compounds, such as titanium dioxide, which is used as a white pigment in paints and other

products, and as an intermediary to produce other chemicals.

Chapter 3 contains more information on the physical and chemical properties of titanium

tetrachloride, and Chapter 4 contains more information on its production and use.

1.2 WHAT HAPPENS TO TITANIUM TETRACHLORIDE WHEN IT ENTERS THE

ENVIRONMENT?

Titanium tetrachloride enters the environment primarily as air emissions from facilities that

make or use it in various chemical processes or as a result of spills. If moisture is present in

the air, titanium tetrachloride reacts with the moisture to form hydrochloric acid and other

titanium compounds, such as titanium hydroxide and titanium oxychlorides. The end-products

produced when titanium tetrachloride reacts with water are titanium dioxide and hydrochloric

acid. The hydrochloric acid may break down or be carried in the air. Some of the titanium

compounds may settle out to soil or water. In water, they sink into the bottom sediments.

They may remain. for a long time in the soil or sediments. Some other titanium compounds,

such as titanium dioxide, are also found in the air and water. See Chapters 4 and 5 for more

information on what happens to titanium tetrachloride in the environment.
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1.3 HOW MIGHT I BE EXPOSED TO TITANIUM TETRACHLORIDE?

Titanium tetrachloride has not been found in water, soil, food, or air except in the workplace.

Because titanium tetrachloride breaks down so rapidly in the environment, you would

probably not be exposed to it unless you worked in a facility that made or used it, or you

were exposed to it as a result of a spill. If you work at such a facility, you may breathe in

air that contains it or breathe fumes of hydrochloric acid. You could also breathe in particles

of titanium dioxide or titanium metal dust. If titanium tetrachloride spills, you may get it on

your skin. In 1980, about 2,100 workers may have been exposed to titanium tetrachloride in

the workplace. Since titanium tetrachloride breaks down rapidly in the environment, it is

unlikely that you would be exposed to it at disposal sites.

No other information has been found on the presence of titanium tetrachloride in air, water,

soil, or foods that would suggest that you may be exposed to it from these sources. See

Chapter 5 for more information on the potential for exposure to titanium tetrachloride.

1.4 HOW CAN TITANIUM TETRACHLORIDE ENTER AND LEAVE MY BODY?

The fumes from titanium tetrachloride can easily enter your body if you breathe air that is

contaminated with it. In your nose and lungs, these fumes may cause burns. Particles that

contain titanium may remain in your lungs or nearby tissue. Titanium tetrachloride and its

breakdown products do not appear to enter other parts of your body. See Chapter 2 for more

information on how titanium tetrachloride may enter and leave your body.

1.5 HOW CAN TITANIUM TETRACHLORIDE AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat

people who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used,

and released by the body; for some chemicals, animal testing may be necessary. Animal



TITANIUM TETRACHLORIDE 4

1. PUBLIC HEALTH STATEMENT

testing may also be used to identify health effects such as cancer or birth defects. Without

laboratory animals, scientists would lose a basic method to get information needed to make

wise decisions to protect public health. Scientists have the responsibility to treat research

animals with care and compassion. Laws today protect the welfare of research animals, and

scientists must comply with strict animal care guidelines.

Titanium tetrachloride can be very irritating to the skin, eyes, mucous membranes, and the

lungs. Titanium tetrachloride is corrosive because it reacts strongly with water to produce

hydrochloric acid. The reaction products, especially hydrochloric acid, cause the harmful

health effects and burns that can occur after exposure to titanium tetrachloride. Breathing in

large amounts of titanium tetrachloride can injure the lungs seriously enough to cause death.

We do not know how much of the compound is necessary to cause death. After short-term

exposure to titanium tetrachloride, less serious respiratory system effects can include coughing

and tightness in the chest. More severe effects can include chemical bronchitis or pneumonia,

and congestion of the mucous membranes of the upper respiratory tract. These effects can

cause long-term effects such as the narrowing of the vocal cords, windpipe, and upper

airways. Although there are no data on swallowing titanium tetrachloride, it is likely that

eating large amounts of this chemical could also cause death.

Accidental exposure to liquid titanium tetrachloride can result in skin burns and can cause

permanent damage to the eyes if they are not protected.

Some laboratory animals that breathed titanium tetrachloride fumes for 2 years developed

lung tumors of a special type. However, there is no evidence that chronic exposure to

titanium tetrachloride causes cancer in humans. There is not enough information to determine

if titanium tetrachloride causes birth defects or affects reproduction. Titanium tetrachloride

has not been classified for its carcinogenic properties. For more information on the health

effects of titanium tetrachloride, see Chapter 2.
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1.6 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN

      EXPOSED TO TITANIUM TETRACHLORIDE?

There is no medical test to indicate whether you have been exposed to titanium tetrachloride.

However, you can be tested for the presence of titanium dioxide or titanium metal, which are

breakdown products of titanium tetrachloride. This test uses electron microscopes to examine

lung tissue for particles that contain titanium. This test is not specific for titanium tetrachloride

exposure, but it does indicate exposure to some titanium-containing substances.

Also, the test does not indicate whether you may have potential health effects resulting from

such exposure or the amount of titanium compound to which you were exposed. See

Chapters 2 and 6 for more information on determining exposure to titanium tetrachloride.

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO

      PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health.

Regulations m be enforced by law. Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA).

Recommendations provide valuable guidelines to protect public health but cannot be enforced

by law. Federal organizations that develop recommendations for toxic substances include the

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for

Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil,

or food that are usually based on levels that affect animals, then they are adjusted to help

protect people: Sometimes these not-to-exceed levels differ among federal organizations

because of different exposure times (an S-hour workday or a 24-hour day), the use of

different animal studies, or other factors.
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Recommendations and regulations are also periodically updated as more information becomes

available. For the most current information, check with the federal agency or organization

that provides it. Some regulations and recommendations for titanium tetrachloride include the

following:

 Releases of more than 1 pound of titanium tetrachloride must be reported to EPA.

 Maximum levels have not been established for titanium tetrachloride exposure in the

       workplace.

See Chapter 7 for more information on the regulations and guidelines that have been

established for titanium tetrachloride.

1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
(404) 639-6000

ATSDR can also tell you the location of occupational and environmental health clinics.

These clinics specialize in recognizing, evaluating, and treating illnesses resulting from

exposure to hazardous substances.
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This public health statement tells you about trichloroethylene and the effects of exposure.

The Environmental Protection Agency (EPA) has identified 1,428 hazardous waste sites as the

most serious in the nation. These sites make up the National Priorities List (NPL) and are

targeted for long-term federal clean-up. Trichloroethylene has been found in at least 861 NPL

sites. However, it’s unknown how many NPL sites have been evaluated for this substance. As

EPA looks at more sites, the sites with trichloroethylene may increase. This is important because

exposure to this substance may harm you and because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment. This release does not always lead to

exposure. You are exposed to a substance only when you come in contact with it by breathing,

eating, touching, or drinking.

If you are exposed to trichloroethylene, many factors will determine whether you’ll be harmed.

These factors include the dose (how much), the duration (how long), and how you come in

contact with it. You must also consider the other chemicals you’re exposed to and your age, sex,

diet, family traits, lifestyle, and state of health.

1.1 WHAT IS TRICHLOROETHYLENE?

Trichloroethylene is also known as Triclene and Vitran and by other trade names in industry. It is

a nonflammable, colorless liquid at room temperature with a somewhat sweet odor and a sweet,

burning taste. Trichloroethylene is now mainly used as a solvent to remove grease from metal

parts. It is also used as a solvent in other ways and is used to make other chemicals.

Trichloroethylene can also be found in some household products, including typewriter correction

fluid, paint removers, adhesives, and spot removers. Most people can begin to smell

trichloroethylene in air when there are around 100 parts of trichloroethylene per million parts of

air (ppm). Further information on the physical and chemical properties of trichloroethylene can be

found in Chapter 3, and further information on its production and use can be found in Chapter 4.
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1.2 WHAT HAPPENS TO TRICHLOROETHYLENE WHEN IT ENTERS THE
      ENVIRONMENT?

By far, the biggest source of trichloroethylene in the environment is evaporation from factories

that use it to remove grease from metals. It can also enter the air and water when it is disposed of

at chemical waste sites. It evaporates easily but can stay in the soil and in groundwater. Once it

is in the air, about half will be broken down within a week. When trichloroethylene is broken

down in the air, phosgene, a lung irritant, can be formed. Trichloroethylene can break down

under high heat and alkaline conditions to form dichloroacetylene and phosgene. In the body,

trichloroethylene may break down into dichloroacetic acid (DCA), trichloroacetic acid (TCA),

chloral hydrate, and 2-chloroacetaldehyde. These products have been shown to be toxic to

animals and are probably toxic to humans. Once trichloroethylene is in water, much will

evaporate into the air; again, about half will break down within a week. It will take days to weeks

to break down in surface water. In groundwater the breakdown is much slower because of the

much slower evaporation rate. Very little trichloroethylene breaks down in the soil, and it can

pass through the soil into underground water. It is found in some foods. The trichloroethylene

found in foods is believed to come from contamination of the water used in food processing, or

from food processing equipment cleaned with trichloroethylene. It does not build up in fish, but

low levels have been found in them. It is not likely to build up in your body. For more

information on trichloroethylene in the environment, see Chapters 4 and 5.

1.3 HOW MIGHT I BE EXPOSED TO TRICHLOROETHYLENE?

Trichloroethylene is found in the outdoor air at levels far less than 1 ppm. When measured

several years ago, some of the water supplies in the United States were found to have

tuichloroethylene. The most recent monitoring study found average levels in surface water

ranging from 0.0001 to 0.001 ppm of water and an average level of 0.007 ppm in groundwater.

About 400,000 workers are routinely exposed to trichloroethylene in the United States. The

chemical can also get into the air or water in many ways, for example, at waste treatment

facilities; by evaporation from paints, glues, and other products; or by release from factories

where it is made. Another way you may be exposed is by breathing the air around factories that

use the chemical. People living near hazardous waste sites may be exposed to it in the air or in
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their drinking water, or in the water used for bathing or cooking. Products that may contain

trichloroethylene are some types of typewriter correction fluids, paints and paint removers, glues,

spot removers, rug cleaning fluids, and metal cleaners. For more information on exposure to

trichloroethylene, see Chapter 5.

1.4 HOW CAN TRICHLOROETHYLENE ENTER AND LEAVE MY BODY?

Trichloroethylene enters your body when you breathe air or drink water containing it. It can also

enter your body if you get it on your skin. You could be exposed to contaminated water or air if

you live near or work in a factory that uses trichloroethylene or if you live near a waste disposal

site that contains trichloroethylene. If you breathe the chemical, about half the amount you

breathe in will get into your bloodstream and organs. You will exhale the rest. If you drink

trichloroethylene, most of it will be absorbed into your blood. If trichloroethylene comes in

contact with your skin, some of it can enter your body, although not as easily as when you breathe

or swallow it.

Once in your blood, your liver changes much of the trichloroethylene into other chemicals. The

majority of these breakdown products leave your body in the urine within a day. You will also

quickly breathe out much of the trichloroethylene that is in your bloodstream. Some of the

trichloroethylene or its breakdown products can be stored in body fat for a brief period, and thus

may build up in your body if exposure continues. For more information on trichloroethylene in

your body, see Chapter 2.
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1.5 HOW CAN TRICHLOROETHYLENE AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists use many tests.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary. Animal testing may

also be used to identify health effects such as cancer or birth defects. Without laboratory animals,

scientists would lose a basic method to get information needed to make wise decisions to protect

public health. Scientists have the responsibility to treat research animals with care and

compassion. Laws today protect the welfare of research animals, and scientists must comply with

strict animal care guidelines.

Trichloroethylene was once used as an anesthetic for surgery. People who are exposed to large

amounts of trichloroethylene can become dizzy or sleepy and may become unconscious at very

high levels. Death may occur from inhalation of large amounts. Many people have jobs where

they work with trichloroethylene and can breathe it or get it on their skin. Some people who get

concentrated solutions of trichloroethylene on their skin develop rashes. People who breathe

moderate levels of trichloroethylene may have headaches or dizziness. It is possible that some

people who breathe high levels of trichloroethylene may develop damage to some of the nerves in

the face. People have reported health effects when exposed to the level of trichloroethylene at

which its odor is noticeable. Effects have also occurred at much higher levels. The effects

reported at high levels include liver and kidney damage and changes in heart beat. The levels at

which these effects occur in humans are not well characterized. Animals that were exposed to

moderate levels of trichloroetbylene had enlarged livers, and high-level exposure caused liver and

kidney damage.

It is uncertain whether people who breathe air or drink water containing trichloroethylene are at

higher risk of cancer, or of having reproductive effects. More and more studies suggest that more

birth defects may occur when mothers drink water containing trichloroethylene. People who used

water for several years from two wells that had high levels of trichloroethylene may have had a

higher incidence of childhood leukemia than other people, but these findings are not conclusive.

In another study of trichloroethylene exposure from well water, increased numbers of children
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were reported to be born with heart defects, which is supported by data from some animal studies

showing developmental effects of trichloroethylene on the heart. However, other chemicals were

also in the water from this well and may have contributed to these effects. One study reported a

higher number of children with a rare defect in the respiratory system and eye defects. Another

study reported that the risk for neural tube defects and oral cleft palates were higher among

mothers with trichloroethylene in their water during pregnancy. Children listed in the National

Exposure Subregistry of persons exposed to trichloroethylene were reported to have higher rates

of hearing and speech impairment. There are many questions regarding these reports. There

were small numbers of children with defects and trichloroethylene levels at which the effects

occurred were not defined well. Thus, it is not possible to make firm conclusions about the exact

effects of trichloroethylene from these studies, and more studies need to be done.

We do not have any clear evidence that trichloroethylene alone in drinking water can cause

leukemia or any other type of cancer in humans. As part of the National Exposure Subregistry,

the Agency for Toxic Substances and Disease Registry (ATSDR) compiled data on 4,280

residents of three states (Michigan, Illinois, and Indiana) who had environmental exposure to

trichloroethylene. It found no definitive evidence for an excess of cancers from trichloroethylene

exposure. An increase of respiratory cancer was noted in older men, but this effect was thought

to result from smoking rather than trichloroethylene exposure. A study in New Jersey found an

association between leukemia in women and exposure to trichloroethylene in the drinking water.

A study in Massachusetts found that exposure was associated with leukemia in children. In

studies with people, there are many factors that are not fully understood. More studies need to be

done to establish the relationship between exposure to trichloroethylene and cancer.

In studies using high doses of trichloroethylene in rats and mice, tumors in the lungs, liver, and

testes were found, providing some evidence that high doses of trichloroethylene can cause cancer

in experimental animals. Based on the limited data in humans regarding trichloroethylene

exposure and cancer, and evidence that high doses of trichloroethylene can cause cancer in

animals, the International Agency for Research on Cancer (IARC) has determined that

trichloroethylene is probably carcinogenic to humans. Trichloroethylene has been nominated for

listing in the National Toxicology Program (NTP) 9th Report on Carcinogens. Evaluation of this

substance by the NTP review committee is ongoing. For more information on how

trichloroethylene can affect your health see Chapter 2.
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1.6 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
      EXPOSED TO TRICHLOROETHYLENE?

There are some tests that can show if you have been recently exposed to trichloroethylene since

this chemical can be measured in your breath. Also, a doctor can have trichloroethylene or a

number of breakdown products of trichloroethylene measured in your urine or blood. None of

these tests, however, is routinely available at your doctor’s office. If the measurements are done

soon after the exposure, the breath levels can indicate whether you have been exposed to a large

amount of trichloroethylene or only a small amount. Urine and blood tests can also show if you

have been exposed to large amounts of this chemical. Because one of the breakdown products

leaves your body very slowly, it can be measured in the urine for up to about 1 week after

trichloroethylene exposure. However, exposure to other similar chemicals can produce the same

breakdown products in your urine and blood. Therefore, these methods cannot determine for sure

whether you have been exposed to trichloroethylene. For more information on medical tests, see

Chapters 2 and 6.

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
      PROTECT HUMAN HEALTH?

The federal government develops regulations and recommendations to protect public health.

Regulations can be enforced by law. Federal agencies that develop regulations for toxic

substances include the Environmental Protection Agency (EPA), the Occupational Safety and

Health Administration (OSHA), and the Food and Drug Administration (FDA).

Recommendations provide valuable guidelines to protect public health but cannot be enforced by

law. Federal organizations that develop recommendations for toxic substances include the

Agency for Toxic Substances and Disease Registry (ATSDR) and the National Institute for

Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed in not-to-exceed levels in air, water, soil, or

food that are usually based on levels that affect animals, then they are adjusted to help protect

people. Sometimes these not-to-exceed levels differ among federal organizations because of
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different exposure times (an g-hour workday or a 24-hour day), the use of different animal

studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available. For the most current information, check with the federal agency or organization that

provides it. Some regulations and recommendations for trichloroethylene include the following.

EPA has set a drinking water standard of 5 parts of trichloroethylene per one billion parts of

water (ppb). One ppb is 1,000 times less than 1 ppm. This standard became effective on January

9, 1989, and applies to community water systems and those that serve the same 25 or more

persons for at least 6 months. EPA requires industries to report spills of 1,000 pounds or more of

trichloroethylene. It has been proposed that this level be reduced to 100 pounds.

Trichloroethylene levels in the workplace are regulated by the Occupational Safety and Health

Administration (OSHA). The occupational exposure limit for an 8-hour workday, 40-hour

workweek, is an average concentration of 100 ppm in air. The 15-minute average exposure in air

that should not be exceeded at any time during a workday is 300 ppm. The OSHA standards are

based on preventing central nervous system effects after trichloroethylene exposure. For more

information, see Chapter 7.
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1.8 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or:

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, Georgia 30333

        *Information line and technical assistance

Phone: (404) 639-6000
Fax: (404) 639-6315 or 6324

ATSDR can also tell you the location of occupational and environmental health clinics. These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.

        *To order toxicolopical profiles. contact:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone (800) 553-6847 or (703) 487-4650
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1.  PUBLIC HEALTH STATEMENT 
 

This public health statement tells you about tungsten and the effects of exposure to it.   

 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation.  These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Tungsten has been found in at least 6 of the 1,662 current 

or former NPL sites.  Although the total number of NPL sites evaluated for this substance is not 

known, the possibility exists that the number of sites at which tungsten is found may increase in 

the future as more sites are evaluated.  This information is important because these sites may be 

sources of exposure and exposure to this substance may harm you. 

 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment.  Such a release does not always 

lead to exposure.  You can be exposed to a substance only when you come in contact with it.  

You may be exposed by breathing, eating, or drinking the substance, or by skin contact. 

 

If you are exposed to tungsten, many factors will determine whether you will be harmed.  These 

factors include the dose (how much), the duration (how long), and how you come in contact with 

it.  You must also consider any other chemicals you are exposed to and your age, sex, diet, 

family traits, lifestyle, and state of health. 

 

1.1   WHAT IS TUNGSTEN? 
 

Tungsten is a naturally occurring element that, in most environments, is a solid.  In nature, it 

occurs in rocks and soil as minerals, but never as the pure metal.  Two kinds of tungsten-bearing 

mineral rocks, called wolframite and scheelite, are mined commercially.  The mineral ore is 

processed to recover the tungsten and turn it into either chemical compounds or metal.  

Elemental tungsten, like elemental copper or gold, is a metal.  Its color can range from tin white 

(for the pure metal) to steel gray (for metal that has impurities in it).  Tungsten can be used as a 
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pure metal or mixed with other metals to make alloys.  Tungsten alloys tend to be strong and 

flexible, resist wear, and conduct electricity well.  Tungsten and its alloys are used as light bulb 

filaments, as the part of x-ray tubes where x-rays are formed, as a catalyst to speed up chemical 

reactions, as a component of steel in high-speed tools, in turbine blades, in phonographic 

needles, as welding electrodes, as gyroscope wheels, as counterbalance and fishing weights, in 

darts, and in golf club components.  They can be used in bullets (as a replacement for lead) and 

in armor penetrators (as a substitute for depleted uranium).  Chemical compounds of tungsten are 

used for many purposes.  Cemented tungsten carbide, a hard substance used to make grinding 

wheels and cutting or forming tools, is the most common tungsten compound.  Other tungsten 

compounds are used in ceramic pigments, as fire retardant coatings for fabrics, and as fade-

resistant dyes for fabrics.  More information on the chemical, physical properties, production, 

and uses of tungsten and its compounds are presented in Chapters 4, 5, and 6. 

 

1.2   WHAT HAPPENS TO TUNGSTEN WHEN IT ENTERS THE ENVIRONMENT? 
 

Tungsten occurs naturally in the environment, in minerals, but not as the pure metal.  As an 

element, tungsten can be neither created nor destroyed chemically, although tungsten can change 

forms in the environment. 

 

Tungsten is released into air as fine dust-like particles by weathering.  Emissions from hard 

metal industries also increase tungsten levels in air.  The amount of tungsten that has been 

measured in the ambient air is, in general, less than 10 billionths of a gram per cubic meter (or 

parts per billion [ppb]).  Very small dust particles of tungsten in the air fall out onto surface 

water, plant surfaces, and soil either by themselves or when rain or snow falls.  These tungsten 

particles eventually recycle back in the soil or in the bottoms of lakes, rivers, and ponds, where 

they stay and mix with tungsten that is already there. 

 

Tungsten in water originates mainly from dissolution of tungsten from rocks and soil that water 

runs over and through.  Tungsten has not been detected in the vast majority of surface water and 

groundwaters of the United States.  Some exceptions include areas near mines and natural 

deposits, and also in Churchill County (City of Fallon), in Nevada, where tungsten has been 
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detected in municipal water and groundwater.  Only a very small fraction of tungsten in water 

originates from the settling of dust out of the air.  Most tungsten products of human-origin that 

enter waterways originate from industry discharges of waste water.  Tungsten in water may be in 

either soluble or insoluble forms.  Insoluble tungsten in water can settle to the bottom where it 

enters sediment.  Some insoluble tungsten compounds, however, can remain suspended in ocean 

water for many years, requiring as long as 1,000 years to settle to the bottom. 

 

Tungsten occurs naturally in soil as a mineral, or component of soil.  It occurs in amounts that 

vary over a wide range from less than 1 to as high as 83 thousandths of a gram per kilogram of 

soil.  Another way to say this is that the tungsten concentration ranges from 1 to 83 parts per 

million (ppm) in soil by weight.  Disposal of coal ash, incinerator ash, and industrial wastes may 

increase the amount of tungsten in soil.  A portion of tungsten in soil does not dissolve in water, 

but remains bound and is not likely to move deeper into the ground and enter groundwater.  The 

remaining soluble portion may move deeper into the ground and enter groundwater if the pH is 

greater than 7.  In the environment, chemical reactions can change the water-soluble tungsten 

compounds into insoluble forms.  In some cases, water-insoluble tungsten compounds can 

change to soluble forms.  In general, exposure to water-soluble tungsten compounds in the 

environment will pose a greater threat to human health than water-insoluble forms.  More 

information about the fate and movement of tungsten in the environment is presented in 

Chapter 6. 

 

1.3   HOW MIGHT I BE EXPOSED TO TUNGSTEN? 
 

You can be exposed to low levels of tungsten by breathing air, drinking water, or eating food that 

contains tungsten.  The average ambient concentration of tungsten in air has been reported to be 

less than 10 nanograms in a cubic meter of air (1 nanogram is 1 billionth of a gram).  Cities have 

higher levels of tungsten in the air because tungsten is released from industry.  Tungsten has 

been detected in municipal water from Fallon, Nevada.  However, the amounts of tungsten in 

drinking water are generally not known.  This is probably because the tungsten levels are lower 

than the laboratory methods are able to detect without concentrating samples, or the laboratory 

does not measure for tungsten.  The amounts in foods are generally not known, possibly for the 
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same reasons.  Tungsten in plants was either taken up by the plant or was attached to the plant as 

a component of the soil.  The concentration of tungsten in onions collected from Denmark is 

17 micrograms in a kilogram of fresh vegetables.  Although very limited data are available, 

exposure to tungsten from air, drinking water, and food is expected to be insignificant. 

 

In certain workplaces, you can be exposed to levels of tungsten in air that are higher than 

background levels, which are very small or none.  Exposures are mostly in the form of tungsten 

metal or tungsten carbide.  Occupational exposure to tungsten occurs primarily at places where 

individuals use hard metals containing tungsten or are engaged in the machining of these metals.  

This includes the grinding (pointing) of tungsten metal welding electrodes prior to use.  

Occupational exposure to tungsten carbide occurs during the machining of tungsten carbide tools 

in the manufacturing process.  The total number of individuals occupationally exposed to 

tungsten or its compounds has been estimated to be about 47,000. 

 

Tungsten metal and metal alloys occur in consumer products such as electronics, light bulb 

filaments, cemented tungsten carbide grinding wheels, carbide tipped tools, and “green” bullets.  

No other consumer products or products used in crafts, hobbies, or cottage industries were 

identified that contain significant amounts of tungsten.  It is unlikely that tungsten present in 

consumer products poses a hazard.  However, appropriate dust masks are recommended for 

amateur craftsmen engaging in activities that may potentially produce tungsten carbide dust (e.g., 

metal grinding).  More information about tungsten exposure is discussed in Chapter 6. 

 

1.4   HOW CAN TUNGSTEN ENTER AND LEAVE MY BODY? 
 

Tungsten can enter your body from the food you eat or the water you drink, from the air you 

breathe, or from contact with the skin.  When you eat, drink, breathe, or touch things containing 

tungsten compounds that can easily be dissolved in water, tungsten enters your blood and is 

carried to all parts of your body.  Most of the tungsten that enters your blood is rapidly released 

from your body in the urine.  When you eat or drink things containing tungsten, much of the 

tungsten passes through your digestive system and is released from your body in the feces.  

When you breathe air that contains tungsten, some of the tungsten moves quickly to your 
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bloodstream from the lungs, and some of the tungsten is cleared from your lungs in mucus that is 

either swallowed or spit out.  When you swallow tungsten that was first in your lungs, it passes 

through your digestive system as if you had eaten it.  Some enters your blood from your 

digestive system and some passes out with the feces.  A small portion of the tungsten that enters 

your blood may spend some time in bone, fingernails, or hair.  Some of this tungsten is slowly 

eliminated from your body through the urine and feces. 

 

1.5   HOW CAN TUNGSTEN AFFECT MY HEALTH? 
 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways for treating persons who have been harmed. 

 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal care guidelines because 

laws today protect the welfare of research animals. 

 

You are not likely to experience any health effects that would be related to exposure to tungsten 

or tungsten compounds.  Tungsten compounds have caused breathing problems and changed 

behavior in some animals given very large amounts of tungsten compounds, but you are not 

likely to be exposed to amounts of tungsten in the air you breathe or the food or water you take 

into your body that would be large enough to cause similar effects.  If you are a worker who has 

inhaled tungsten heavy metal dust, your exposure would help determine if health effects similar 

to those seen in animals might occur. 
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1.6   HOW CAN TUNGSTEN AFFECT CHILDREN? 
 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

 

Children could be affected in the same ways as adults.  In adult animals, very large amounts of 

tungsten compounds have been shown to cause breathing problems and changes in behavior.  

However, it is not likely that children would be exposed to amounts of tungsten in the air they 

breathe or the food or water they consume that would be large enough to cause effects similar to 

those that were seen in the animals.  Animal studies have shown that tungsten in the blood of a 

pregnant mother can enter the blood of a fetus in the womb.  Studies in dairy cows have shown 

that tungsten may also enter the milk.  There is no information to suggest that the effects seen in 

animals could not occur in humans.  We do not know whether unborn babies, babies, and 

children might differ from adults in their susceptibility to health effects from exposure to 

tungsten or tungsten compounds. 

 

1.7   HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO TUNGSTEN? 
 

If your doctor finds that you have been exposed to substantial amounts of tungsten, ask whether 

your children might also have been exposed.  Your doctor might need to ask your state health 

department to investigate. 

 

Children living near waste sites containing tungsten are likely to be exposed to higher 

environmental levels of tungsten through breathing contaminated air, drinking contaminated 

water, touching soil, and eating contaminated soil.  Children sometimes eat dirt, which should be 

discouraged.  Parents should supervise to see that children wash their hands frequently and 

before eating.  Parents should consult their family physicians about whether (and how) hand-to-

mouth behaviors in their children might be discouraged.  If your community’s drinking water has 

been reported to contain elevated levels of tungsten, you should take advantage of alternative 

water sources such as bottled water for drinking.  Some children may be exposed to tungsten by 

contact with a family member who works in a facility using tungsten or who works with tungsten 
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carbide grinding wheels.  If you work at a facility that uses tungsten or have tungsten dust on 

your clothes, change your clothes and clean your hair and skin before leaving your job or work 

site and returning home.  Do not bring objects home such as work tools that may be 

contaminated with tungsten. 

 

1.8   IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO TUNGSTEN? 

 

Medical tests exist that can determine whether your body fluids contain high levels of tungsten.  

Samples of blood or feces can be collected in a doctor's office and sent to a laboratory that can 

measure tungsten levels.  It is easier for most laboratories to measure tungsten in blood than in 

feces.  The presence of high levels of tungsten in the feces can mean recent high tungsten 

exposure.  High levels of tungsten in the blood can mean high tungsten consumption and/or high 

exposure.  High tungsten levels in blood or feces reflect the level of exposure to tungsten.  

Measuring tungsten levels in urine and saliva also may provide information about tungsten 

exposure.  Tests to measure tungsten in hair may provide information on long-term tungsten 

exposure.  More information on tests to measure tungsten in the body is located in Chapter 7. 

 

1.9   WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law.  The EPA, the Occupational Safety and Health 

Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 

and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 
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Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  

Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

 

Recommendations and regulations are also updated periodically as more information becomes 

available.  For the most current information, check with the federal agency or organization that 

provides it.  Some regulations and recommendations for tungsten include the following: 

 

There are few guidelines for tungsten and tungsten compounds.  For tungsten and insoluble 

tungsten compounds, NIOSH has established a recommended exposure limit (REL; 10-hour time 

weighted average) of 5 mg/m3 and a short-term exposure limit (STEL; 15-minute time weighted 

average) of 10 mg/m3.  OSHA has established permissible exposure limits (PELs; 8-hour time 

weighted average) for tungsten of 5 mg/m3 (insoluble compounds) and 1 mg/m3 (soluble 

compounds) for construction and shipyard industries. 

 

More information on regulations and guidelines is available in Chapter 8. 

 

1.10   WHERE CAN I GET MORE INFORMATION? 
 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 

 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

may request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information 
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and technical assistance number at 1-888-42ATSDR (1-888-422-8737), by e-mail at 

atsdric@cdc.gov, or by writing to:  

 

  Agency for Toxic Substances and Disease Registry 
  Division of Toxicology 
  1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 
 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

 

  National Technical Information Service (NTIS) 
  5285 Port Royal Road 
  Springfield, VA 22161 
  Phone: 1-800-553-6847 or 1-703-605-6000 
  Web site: http://www.ntis.gov/ 
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1.  PUBLIC HEALTH STATEMENT

This public health statement tells you about uranium and the effects of exposure.

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in

the nation.  These sites make up the National Priorities List (NPL) and are the sites targeted for

long-term federal cleanup activities.  Elevated uranium levels have been found in at least 54 of

the 1,517 current or former NPL sites.  However, the total number of NPL sites evaluated for this

substance is not known.  As more sites are evaluated, the sites at which uranium is found may

increase. This information is important because exposure to this substance may harm you and

because these sites may be sources of exposure.

When a substance is released from a large area, such as an industrial plant, or from a container,

such as a drum or bottle, it enters the environment. This release does not always lead to

exposure.  You are normally exposed to a substance only when you come in contact with it.  You

may be exposed by breathing, eating, or drinking the substance or by skin contact.  However,

since uranium is radioactive, you can also be exposed to its radiation if you are near it.

If you are exposed to uranium, many factors determine whether you'll be harmed.  These factors

include the dose (how much), the duration (how long), and how you come in contact with it. 

You must also consider the other chemicals you're exposed to and your age, sex, diet, family

traits, lifestyle, and state of health.

1.1 WHAT IS URANIUM?

Uranium is a natural and commonly occurring radioactive element.  It is found in very small

amounts in nature in the form of minerals, but may be processed into a silver-colored metal. 

Rocks, soil, surface and underground water, air, and plants and animals all contain varying

amounts of uranium.  Typical concentrations in most materials are a few parts per million (ppm). 

This corresponds to around 4 tons of uranium in 1 square mile of soil 1 foot deep, or about half a

teaspoon of uranium in a typical 8-cubic yard dump truck load of soil.  Some rocks and soils may
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also contain greater amounts of uranium.  If the amount is great enough, the uranium may be

present in commercial quantities and can be mined.  After the uranium is extracted, it is

converted into uranium dioxide or other chemical forms by a series of chemical processes known

as milling.  The residue remaining after the uranium has been extracted is called mill tailings. 

Mill tailings contain a small amount of uranium, as well as other naturally radioactive waste

products such as radium and thorium.

Natural uranium is a mixture of three types (or isotopes) of uranium, written as 234U, 235U, and
238U, or as U-234, U-235, and U-238, and read as uranium two thirty-four, etc.  All three isotopes

behave the same chemically, so any combination of the three would have the same chemical

effect on your body.  But they are different radioactive materials with different radioactive

properties.  That is why we must look at the actual percentages of the three isotopes in a sample

of uranium to determine how radioactive the uranium is.  For uranium that has been locked

inside the earth for millions of years, we know the percentage of each isotope by weight and by

radioactivity.  By weight, natural uranium is about 0.01% 234U, 0.72% 235U, and 99.27% 238U. 

About 48.9% of the radioactivity is associated with 234U, 2.2% is associated with 235U, and 48.9%

is associated with 238U.  

The weight and radioactivity percentages are different because each isotope has a different

physical half-life.  Radioactive isotopes are constantly changing into different isotopes by giving

off radiation. The half-life is the time it takes for half of that uranium isotope to give off its

radiation and change into a different element.  The half-lives of uranium isotopes are very long

(244 thousand years for 234U, 710 million years for 235U, and 4½ billion years for 238U).  The

shorter half-life makes 234U the most radioactive, and the longer half-life makes 238U the least

radioactive.  If you have one gram of each isotope side by side, the 234U will be about 20

thousand times more radioactive and the 235U will be 6 times more radioactive than the 238U.  

Uranium is measured in units of mass (grams) or radioactivity (curies or becquerels), depending

on the type of equipment available or the level that needs to be measured.  The becquerel (Bq) is

a new international unit, and the curie (Ci) is a traditional unit; both are currently used.  A Bq is

the amount of radioactive material in which 1 billion atoms transform every second, and a Ci is
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the amount of radioactive material in which 37 billion atoms transform every second.  The mass

and activity ratios given in the previous paragraph are those found in rocks inside the earth’s

crust, where 1.5 gram of uranium is equivalent to 1 millionth of a Ci (µCi).  Although this ratio

can vary in air, soil, and water, the conversions made in this profile use the 1.5-to-1 ratio unless

the actual isotope ratios are known.  When both mass and radioactivity units are shown, the first

is normally the one reported in the literature.  Some of the values may be rounded to make the

text easier to read.

The uranium isotopes in the earth were present when the earth was formed.  Both 235U and 238U

have such long half-lives that part of the uranium originally on earth is still here, waiting to give

off its radiation.  The original 234U would have decayed away by now, but new 234U is constantly

being made from the decay of 238U.  When 238U gives off its radiation, it changes or decays

through a series of different radioactive materials, including 234U.  This series, or decay chain,

ends when a stable, non-radioactive substance is made.  This element is lead.  This toxicological

profile deals with the uranium isotopes and not with the other radioactive decay products, like

radium, thorium, and radon.  

For uranium that has been in contact with water, the natural weight and radioactivity percentages 

can vary slightly from the percentages mentioned in the previous paragraphs.  We don’t fully

understand why that happens in nature, but measurements show us that it does.  The processing

of uranium for industrial and governmental use can also change the ratios.  We give these ratios

special names if they were changed by human activities.  If the fraction of 235U is increased, we

call it enriched uranium.  However, if the portion of 235U is decreased, we call it depleted

uranium.  The differences between the weight and radioactivity ratios matter when we want to

convert between radioactivity and mass, and when we talk about how toxic uranium might be. 

Depleted uranium is less radioactive than natural uranium, and enriched uranium is more

radioactive than natural uranium.  This profile focuses on natural and depleted uranium, which

are more likely to be chemical hazards than radiation hazards.  The profile also discusses

enriched uranium, which can be both a chemical and a radiation hazard.
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The industrial process called enrichment is used to increase the amount of 234U and 235U and

decrease the amount of 238U in natural uranium.  The product of this process is enriched uranium,

and the leftover is depleted uranium.  Enriched uranium is more radioactive than natural

uranium, and natural uranium is more radioactive than depleted uranium.  When enriched

uranium is 97.5% pure 235U, the same weight of enriched uranium has about 75 times the

radioactivity as natural uranium.  This is because enriched uranium also contains 234U, which is

even more radioactive than 235U.  The 235U is responsible for most of the radioactivity in enriched

uranium.  Natural uranium is typically about two times more radioactive than depleted uranium. 

Other isotopes of uranium called 232U and 233U are produced by industrial processes.  These are

also much more radioactive than natural uranium.

The total amount of natural uranium on earth stays almost the same because of the very long

half-lives of the uranium isotopes.  The natural uranium can be moved from place to place by

nature or by people, and some uranium is removed from the earth by mining.  When rocks are

broken up by water or wind, uranium becomes a part of the soil.  When it rains, the soil

containing uranium can be carried into rivers and lakes.  Wind can blow dust that contains

uranium into the air. 

Natural uranium is radioactive but poses little radioactive danger because it gives off very small

amounts of radiation.   Uranium transforms into another element and gives off radiation.  In this

way uranium transforms into thorium and gives off a particle called an alpha particle or alpha

radiation.  Uranium is called the parent, and thorium is called the transformation product.  When

the transformation product is radioactive, it keeps transforming until a stable product is formed. 

During these decay processes, the parent uranium, its decay products, and their subsequent decay

products each release radiation.  Radon and radium are two of these products.  Unlike other

kinds of radiation, the alpha radiation ordinarily given off by uranium cannot pass through solid

objects, such as paper or human skin.  For more information on radiation, see Appendix D and

the glossary at the end of this profile or the ASTDR Toxicological Profile for Ionizing Radiation.

The main civilian use of uranium is in nuclear power plants and on helicopters and airplanes.  It

is also used by the armed forces as shielding to protect Army tanks, parts of bullets and missiles
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to help them go through enemy armored vehicles, as a source of power, and in nuclear weapons. 

Very small amounts are used to make some ceramic ornament glazes, light bulbs, photographic

chemicals, and household products.  Some fertilizers contain slightly higher amounts of natural

uranium.  For more information about the properties and uses of uranium, see Chapters 3, 4,

and 5.

1.2 WHAT HAPPENS TO URANIUM WHEN IT ENTERS THE ENVIRONMENT?

Uranium is a naturally occurring radioactive material that is present to some degree in almost

everything in our environment, including soil, rocks, water, and air.  It is a reactive metal, so it is

not found as free uranium in the environment.  In addition to the uranium naturally found in

minerals, the uranium metal and compounds that are left after humans mine and process the

minerals can also be released back to the environment in mill tailings.  This uranium can

combine with other chemicals in the environment to form other uranium compounds.  Each of

these uranium compounds dissolves to its own special extent in water, ranging from not soluble

to very soluble.  This helps determine how easily the compound can move through the

environment, as well as how toxic it might be. 

The amount of uranium that has been measured in air in different parts of the United States by

EPA ranges from 0.011 to 0.3 femtocuries (0.00002 to 0.00045 micrograms) per cubic meter

(m3). (One femtocurie is equal to 1 picocurie [pCi] divided by 1,000.  A picocurie [pCi] is 1 one-

trillionth of a curie and a microgram [µg] is one millionth of a gram  Even at the higher

concentration, there is so little uranium in a cubic meter of air that less than one atom transforms

each day.

In the air, uranium exists as dust.  Very small dust-like particles of uranium in the air fall out of

the air onto surface water, plant surfaces, and soil either by themselves or when rain falls.  These

particles of uranium eventually end up back in the soil or in the bottoms of lakes, rivers, and

ponds, where they stay and mix with the natural uranium that is already there.
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Uranium in water comes from different sources.  Most of it comes from dissolving uranium out

of rocks and soil that water runs over and through.  Only a very small part is from the settling of

uranium dust out of the air.  Some of the uranium is simply suspended in water, like muddy

water.  The amount of uranium that has been measured in drinking water in different parts of the

United States by EPA is generally less than 1.5 µg (1 pCi) for every liter of water.  EPA has

found that the levels of uranium in water in different parts of the United States are extremely low

in most cases, and that water containing normal amounts of uranium is usually safe to drink. 

Because of the nature of uranium, not much of it gets into fish or vegetables, and most of that

which gets into livestock is eliminated quickly in urine and feces.

Uranium is found naturally in soil in amounts that vary over a wide range, but the typical

concentration is 3 µg (2 pCi) per gram of soil.  Additional uranium can be added by industrial

activities.  Soluble uranium compounds can combine with other substances in the environment to

form other uranium compounds.  Uranium compounds may stay in the soil for thousands of years

without moving downward into groundwater.  When large amounts of natural  uranium are found

in soil, it is usually soil with phosphate deposits.  The amount of uranium that has been measured

in the phosphate-rich soils of north and central Florida ranges from 4.5 to 83.4 pCi of uranium in

every gram of soil.  In areas like New Mexico, where uranium is mined and processed, the

amount of uranium per gram of soil ranges between 0.07 and 3.4 pCi (0.1–5.1 micrograms [µg])

of uranium per gram soil).  The amount of uranium in soil near a uranium fuel fabrication facility

in the state of Washington ranges from 0.51 to 3.1 pCi/gram (0.8–4.6 µg uranium/gram soil),

with an average value of 1.2 pCi/gram (1.7 µg uranium/gram soil).  These levels must be

carefully compared with the levels in uncontaminated soil in that area, since they are within the

normal ranges for uncontaminated soil.

Plants can absorb uranium from the soil onto their roots without absorbing it into the body of the

plant.  Therefore, root vegetables like potatoes and radishes that are grown in uranium-

contaminated soil may contain more uranium than if the soil contained levels of uranium that

were natural for the area.  Washing the vegetable or removing its skin often removes most or all

of the uranium. For more information about what happens to uranium in the environment, see

Chapter 5.
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1.3 HOW MIGHT I BE EXPOSED TO URANIUM?

Since uranium is found everywhere in small amounts, you always take it into your body from the

air, water, food, and soil.  Food and water have small amounts of natural uranium in them. 

People eat about 1–2 micrograms (0.6–1.0 picocuries) of natural uranium every day with their

food and take in about 1.5 micrograms (0.8 picocuries) of natural uranium for every liter of

water they drink, but they breathe in much lower amounts.  Root vegetables, such as beets and

potatoes, tend to have a bit more uranium than other foods.  In a few places, there tends to be

more natural uranium in the water than in the food.  People in these areas naturally take in more

uranium from their drinking water than from their foods.  It is possible that you may eat and

drink more uranium if you live in an area with naturally higher amounts of uranium in the soil or

water or if you live near a uranium-contaminated hazardous waste site.  You can also take in (or

ingest) more uranium if you eat food grown in contaminated soil, or drink water that has

unusually high levels of uranium.  Normally, very little of the uranium in lakes, rivers, or oceans

gets into the fish or seafood we eat.  The amounts in the air are usually so small that they can be

safely ignored.  People who are artists, art or craft teachers, ceramic hobbyists, or glass workers

who still use certain banned uranium-containing glazes or enamels may also be near to higher

levels of uranium, but they will not necessarily take any into their bodies.   People who work at

factories that process uranium, work with phosphate fertilizers, or live near uranium mines have

a chance of taking in more uranium than most other people.  People who work on gyroscopes,

helicopter rotor counterbalances, or control surfaces of airplanes may work with painted uranium

metal, but the coating normally will keep them from taking in any uranium.  People who work

with armor-piercing weapons that contain uranium will be exposed to low levels of radiation

while close to these weapons, but are not likely to take in any uranium.  Those who fire uranium

weapons, work with weapons with damaged uranium, or on equipment which has been

bombarded with these weapons can be exposed to uranium and may wear protective clothes and

masks to limit their intake.  Larger-than-normal amounts of uranium might also enter the

environment from erosion of tailings from mines and mills for uranium and other metals. 

Accidental discharges from uranium processing plants are possible, but these compounds spread

out quickly into the air.  For more information about how you may be exposed to uranium, see

Chapter 5.
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1.4 HOW CAN URANIUM ENTER AND LEAVE MY BODY?

We take uranium into our bodies in the food we eat, water we drink, and air we breathe.  What

we take in from industrial activities is in addition to what we take in from natural sources.

When you breathe uranium dust, some of it is exhaled and some stays in your lungs.  The size of

the uranium dust particles and how easily they dissolve determines where in the body the

uranium goes and how it leaves your body.  Uranium dust may consist of small, fine particles

and  coarse, big particles.  The big particles are caught in the nose, sinuses, and upper part of

your lungs where they are blown out or pushed to the throat and swallowed.  The small particles

are inhaled down to the lower part of your lungs.  If they do not dissolve easily, they stay there

for years and cause most of the radiation dose to the lungs from uranium.  They may gradually

dissolve and go into your blood.  If the particles do dissolve easily, they go into your blood more

quickly.  A small part of the uranium you swallow will also go into your blood.  The blood

carries uranium throughout your body.  Most of it leaves in your urine in a few days, but a little

stays in your kidneys and bones.

When you eat foods and drink liquids containing uranium, most of it leaves within a few days in

your feces and never enters your blood.  A small portion will get into your blood and will leave

your body through your urine within a few days.  The rest can stay in your bones, kidneys, or

other soft tissues.  A small amount goes to your bones and may stay there for years.  Most people

have a very small amounts of uranium, about 1/5,000th of the weight of an aspirin tablet, in their

bodies, mainly in their bones.

Although uranium is weakly radioactive, most of the radiation it gives off cannot travel far from

its source.  If the uranium is outside your body, such as in soil, most of its radiation cannot

penetrate your skin and enter your body.  To be exposed to radiation from uranium, you have to

eat, drink, or breathe it, or get it on your skin.  If uranium transformation products are also

present, you can be exposed to their radiation at a distance.  For more information about how

uranium can leave your body, see Chapter 2.
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1.5 HOW CAN URANIUM AFFECT MY HEALTH?

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people

who have been harmed, scientists must determine what the harmful effects are, how to test for

them, how much of the chemical is required to produce each of the harmful effects, how we

recognize an overexposure, and how to treat it.

One way to see if a chemical will hurt people is to learn how the chemical is absorbed, used, and

released by the body; for some chemicals, animal testing may be necessary.  Animal testing may

also be used to identify health effects such as kidney or liver damage, cancer, or birth defects. 

Without laboratory animals, scientists would lose a basic method to get information needed to

make wise decisions to protect public health.  Scientists have the responsibility to treat research

animals with care and compassion.  Laws today protect the welfare of research animals, and

scientists must comply with strict animal care guidelines.

Uranium is a chemical substance that is also radioactive.  Scientists have never detected harmful

radiation effects from low levels of natural uranium, although some may be possible. However,

scientists have seen chemical effects.  A few people have developed signs of kidney disease after

intake of large amounts of uranium.  Animals have also developed kidney disease after they have

been treated with large amounts of uranium, so it is possible that intake of a large amount of

uranium might damage your kidneys.  There is also a chance of getting cancer from any radio-

active material like uranium.  Natural and depleted uranium are only weakly radioactive and are

not likely to cause you to get cancer from their radiation.  No human cancer of any type has ever

been seen as a result of exposure to natural or depleted uranium.  Uranium can decay into other

radionuclides, which can cause cancer if you are exposed to enough of them for a long enough

period.  Doctors that studied lung and other cancers in uranium miners did not think that uranium

radiation caused these cancers.  The miners smoked cigarettes and were exposed to other

substances that we know cause cancer, and the observed lung cancers were attributed to large

exposures to radon and its radioactive transformation products.
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The chance of getting cancer is greater if you are exposed to enriched uranium, because it is

more radioactive than natural uranium.  Cancer may not become apparent until many years after

a person is exposed to a radioactive material (from swallowing or breathing it).  Just being near

uranium is not dangerous to your health because uranium gives off very little of the penetrating

gamma radiation.  However, uranium is normally accompanied by the other transformation

products in its decay chain, so you would be exposed to their radiation as well.

The Committee on the Biological Effects of Ionizing Radiation (BEIR IV) reported that eating

food or drinking water that has normal amounts of uranium will most likely not cause cancer or

other health problems in most people.  The Committee used data from animal studies to estimate

that a small number of  people who steadily eat food or drink water that has larger-than-normal

quantities of uranium in it could get a kind of bone cancer called a sarcoma.  The Committee

reported calculations showing that if people steadily eat food or drink water containing about

1 pCi of uranium every day of their lives, bone sarcomas would be expected to occur in about 1

to 2 of every million people after 70 years, based on the radiation dose alone.  However, we do

not know this for certain because people normally ingest only slightly more than this amount

each day, and people who have been exposed to larger amounts have not been found to get

cancer.

We do not know if exposure to uranium causes reproductive effects in people.  Very high doses

of uranium have caused reproductive problems (reduced sperm counts) in some experiments

with laboratory animals.  Most studies show no effects.  For more information about how

uranium can affect your health, see Chapter 2.

1.6 HOW CAN URANIUM AFFECT CHILDREN?

This section discusses potential health effects from exposures during the period from conception

to maturity at 18 years of age in humans.  Potential effects on children resulting from exposures

of the parents are also considered.
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Like adults, children are exposed to small amounts of uranium in air, food, and drinking water. 

However, no cases have been reported where exposure to uranium is known to have caused

health effects in children.  It is possible that if children were exposed to very high amounts of

uranium they might have damage to their kidneys like that seen in adults.  We do not know

whether children differ from adults in their susceptibility to health effects from uranium

exposure.

It is not known if exposure to uranium has effects on the development of the human fetus.  Very

high doses of uranium in drinking water can affect the development of the fetus in laboratory

animals.  One study reported birth defects and another reported an increase in fetal deaths. 

However, we do not believe that uranium can cause these problems in pregnant women who take

in normal amounts of uranium from food and water, or who breathe the air around a hazardous

waste site that contains uranium.

Very young animals absorb more uranium into their blood than adults when they are fed

uranium.  We do not know if this happens in children.

Measurements of uranium have not been made in pregnant women, so we do not know if

uranium can cross the placenta and enter the fetus.  In an experiment with pregnant animals, only

a very small amount (0.03%) of the injected uranium reached the fetus.  Even less uranium is

likely to reach the fetus in mothers exposed by inhaling, swallowing, or touching uranium.  No

measurements have been made of uranium in breast milk.  Because of the chemical properties of

uranium, it is unlikely that it would concentrate in breast milk.

1.7 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO URANIUM?

If your doctor finds that you have been exposed to significant amounts of uranium, ask whether

your children might also be exposed.  Your doctor might need to ask your state health

department to investigate.
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It is possible that higher-than-normal levels of uranium may be in the soil at a hazardous waste

site.  Some children eat a lot of dirt.  You should prevent your children from eating dirt.  Make

sure they wash their hands frequently, and before eating.  If you live near hazardous waste site,

discourage your children from putting their hands in their mouths or from engaging in other

hand-to-mouth activities.

  

1.8 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN
EXPOSED TO URANIUM?

Yes, there are medical tests that can determine whether you have been exposed by measuring the

amount of uranium in your urine, blood, and hair. Urine analysis is the standard test.  If you take

into your body a larger-than-normal amount of uranium over a short period, the amount of

uranium in your urine may be increased for a short time.  Because most uranium leaves the body

within a few days, normally the amount in the urine only shows whether you have been exposed

to a larger-than-normal amount within the last week or so.  If the intake is large or higher-than-

normal levels are taken in over a long period, the urine levels may be high for a longer period of

time.  Many factors can affect the detection of uranium after exposure.  These factors include the

type of uranium you were exposed to, the amount you took into your body, and the sensitivity of

the detection method.  Also, the amount in your urine does not always accurately show how

much uranium you have been exposed to.  If you think you have been exposed to elevated levels

of uranium and want to have your urine tested, you should do so promptly while the levels may

still be high.  In addition to uranium, the urine could be tested for evidence of kidney damage, by

looking for protein, glucose, and nonprotein nitrogen, which are some of the chemicals that can

appear in your urine because of kidney damage.  Testing for these chemicals could determine

whether you have kidney damage.  However, since kidney damage is also caused by several

common diseases, such as diabetes, it would not tell you if the damage was caused by the

presence of uranium in your body.

A radioactivity counter can tell if your skin is contaminated with uranium, because uranium is

radioactive.  If you inhale large amounts of uranium, it may be possible to measure the amount
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of radioactivity in your body with special radiation measurement instruments.  See Chapters 2

and 6 for more information.

1.9 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO
PROTECT HUMAN HEALTH?

International and national organizations like the International Commission on Radiological

Protection (ICRP)  and the National Council on Radiation Protection and Measurements (NCRP)

provide recommendations for protecting people from materials, like uranium, that give off

ionizing radiation.  The federal government considers these recommendations and develops

regulations and guidelines to protect public health.  Regulations can be enforced by law.  Federal

agencies that develop regulations for toxic substances include the EPA, the Nuclear Regulatory

Commission (NRC), the Occupational Safety and Health Administration (OSHA), and the Food

and Drug Administration (FDA).  Recommendations provide valuable guidelines to protect

public health but cannot be enforced by law.  Federal organizations that develop

recommendations for toxic substances include the Agency for Toxic Substances and Disease

Registry (ATSDR) and the National Institute for Occupational Safety and Health (NIOSH).

Regulations and recommendations can be expressed as levels that are not to be exceeded in air,

water, soil, or food that are usually based on levels that affect animals.  Then they are adjusted

with appropriate safety factors to help protect people.  Sometimes these not-to-exceed levels

differ among federal organizations because of different exposure times (an 8-hour workday or a

24-hour day), the use of different animal studies, or other factors.

Recommendations and regulations are also periodically updated as more information becomes

available.  For the most current information, check with the federal agency or organization that

provides it.  Some regulations and recommendations for uranium are discussed below.

EPA has not set a limit for uranium in air, but it has set a goal of no uranium in drinking water. 

EPA calls this the Maximum Contaminant Level Goal (MCLG), but recognizes that, currently,

there is no practical way to meet this goal.  Because of this, EPA proposed in 1991 to allow up to
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20 µg of uranium per liter (20 µg/L) in drinking water, and states began regulating to achieve

this level.  EPA calls this the Maximum Contaminant Level (MCL).  The MCL for uranium is

based on calculations that if 150,000 people drink water that contains 20 µg/L of uranium for a

lifetime, there is a chance that one of them may develop cancer from the uranium in the drinking

water.  In 1994, EPA considered changing the MCL to 80 µg per liter based on newer human

intake and uptake values and the high cost of reducing uranium levels in drinking water supplies. 

In 1998, EPA temporarily dropped its 1991 limit, but is currently working to develop an

appropriate limit based on a broader range of human and animal health studies.  ATSDR, other

federal agencies, Canada, and other professionals are advising EPA regarding a new MCL. 

Canada is currently developing its own national guideline value because that country has the

richest known uranium ore deposits in the world and high uranium concentrations in some of its

well water.

EPA has also decided that any accidental uranium waste containing 0.1 curies of radioactivity

(150 kilograms) must be cleaned up.  EPA calls this the Reportable Quantity Accidental Release. 

EPA also has established a standard for uranium mill tailings.  In the workplace, NIOSH/OSHA

has set a Recommended Exposure Limit (REL) and a Permissible Exposure Limit (PEL) of

0.05 mg/m3 (34 pCi/m3) for uranium dust, while the NRC has an occupational limit of 0.2 mg/m3

(130 pCi/m3).  The NRC has set uranium release limits at 0.06 pCi/m3 (0.09 µg/m3) of air and

300 pCi/liter (450 µg/liter) of water.  NRC and OSHA expect that the public will normally be

exposed to much lower concentrations.  For more information about recommendations the

federal government has made to protect your health, see Chapter 7.

1.10 WHERE CAN I GET MORE INFORMATION?

If you have any more questions or concerns, please contact your community or state health or

environmental quality department or

Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop E-29
Atlanta, GA 30333
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* Information line and technical assistance

Phone: 1-888-42-ATSDR (1-888-422-8737)
Fax:  (404) 639-6315 or 6324

ATSDR can also tell you the location of occupational and environmental health clinics.  These

clinics specialize in recognizing, evaluating, and treating illnesses resulting from exposure to

hazardous substances.

* To order toxicological profiles, contact

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
Phone: (800) 553-6847 or (703) 605-6000
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1 VANADIUM 

1.  PUBLIC HEALTH STATEMENT 

This public health statement tells you about vanadium and the effects of exposure to it. 

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in the 

nation.  These sites are then placed on the National Priorities List (NPL) and are targeted for long-term 

federal clean-up activities.  Vanadium has been found in at least 319 of the 1,699 current or former NPL 

sites.  Although the total number of NPL sites evaluated for this substance is not known, the possibility 

exists that the number of sites at which vanadium is found may increase in the future as more sites are 

evaluated.  This information is important because these sites may be sources of exposure and exposure to 

this substance may be harmful. 

When a substance is released either from a large area, such as an industrial plant, or from a container, 

such as a drum or bottle, it enters the environment.  Such a release does not always lead to exposure.  You 

can be exposed to a substance only when you come in contact with it.  You may be exposed by breathing, 

eating, or drinking the substance, or by skin contact. 

If you are exposed to vanadium, many factors will determine whether you will be harmed.  These factors 

include the dose (how much), the duration (how long), and how you come in contact with it.  You must 

also consider any other chemicals you are exposed to and your age, sex, diet, family traits, lifestyle, and 

state of health. 

1.1  WHAT IS VANADIUM? 

Description Vanadium is a naturally occurring element.  It is 
widely distributed in the earth’s crust at an 
average concentration of approximately 
100 mg/kg. Vanadium is found in about 
65 different minerals. 

Depending on its form, vanadium can be a 
gray-white metal or light gray or white lustrous 
powder. Pure vanadium is a bright white, soft, 
and ductile metal. 
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Uses 
• Vanadium metal 

• Vanadium pentoxide 

• Vanadyl sulfate and sodium metavanadate 

Vanadium is used in producing rust-resistant, 
spring, and high-speed tool steels.  It is an 
important carbide stabilizer in making steels. 

Vanadium pentoxide is used in ceramics and 
as a catalyst as well as in the production of 
superconductive magnets. 

Vanadyl sulfate and sodium metavanadate 
have been used in dietary supplements. 

For more information on the physical and chemical properties of vanadium and its production, disposal 

and use, see Chapters 4 and 5. 

1.2  WHAT HAPPENS TO VANADIUM WHEN IT ENTERS THE ENVIRONMENT? 

Sources Vanadium occurs naturally in soil, water, and 
air. Natural sources of atmospheric vanadium 
include continental dust, marine aerosol, and 
volcanic emissions.  

Releases of vanadium to the environment are 
mainly associated with industrial sources, 
especially oil refineries and power plants using 
vanadium rich fuel oil and coal. Global human-
made atmospheric releases of vanadium has 
been estimated to be greater than vanadium 
releases due to natural sources.  Natural 
releases to water and soil are far greater overall 
than human-made releases to the atmosphere. 
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Break down 

• Air 

• Water and soil 

Vanadium cannot be destroyed in the 
environment.  It can only change its form or 
become attached or separated from airborne 
particulate, soil, particulate in water, and 
sediment. 

Vanadium particles in the air settle to the 
ground or are washed out of the air by rain. 
Smaller particles, such as those emitted from 
oil-fueled power plants, may stay in the air for 
longer times and are more likely to be 
transported farther away from the site of 
release. 

The transport and partitioning of vanadium in 
water and soil is influenced by many factors 
including acidity of the water or soil and the 
presence of particulates. Vanadium can either 
be dissolved in water as dissolved ions or may 
become adsorbed to particulate matter. 

1.3  HOW MIGHT I BE EXPOSED TO VANADIUM?
 

Food–primary source of exposure Most foods have naturally occurring low 
concentrations of vanadium.  Seafood generally 
contains higher concentrations of vanadium than 
meat from land animals. 

Daily intakes of vanadium from food ranging from 
0.01 to 0.02 mg have been reported. Average 
vanadium concentrations in tap water are 
approximately 0.001 mg/L.  Assuming that you 
drink approximately 2 L of water a day, a daily 
intake of approximately 0.002 mg of vanadium 
from tap water can be estimated for adults.  

Vanadium also may be found in various 
commercial nutritional supplements and 
multivitamins in amounts ranging from 0.0004 to 
12.5 mg, depending on the serving size 
recommended by the manufacturer.  
Consumption of some vanadium-containing 
supplements may result in intakes of vanadium 
that would exceed intakes from food and water. 

Populations in areas with high levels of residual 
fuel oil consumption may also be exposed to 
above-background levels of vanadium, both from 
increased particulate deposition upon food crops 
and soil in the vicinity of power plants. 
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Air Most people take in very little vanadium from 
breathing.  The general population may also be 
exposed to airborne vanadium through 
inhalation, particularly in areas where use of 
residual fuel oils for energy production is high. 

Individuals exposed to cigarette smoke may also 
be exposed to higher than background levels of 
vanadium. Approximately 0.0004 mg of 
vanadium is given off by in the smoke of one 
cigarette. 

Water and soil Vanadium concentrations in surface water can 
range from approximately 0.04 to 220 µg/L 
depending on geographical location. 

For more information on how you might be exposed to vanadium, see Chapter 6. 

1.4  HOW CAN VANADIUM ENTER AND LEAVE MY BODY? 

Enter your body 
• Inhalation 

• Ingestion 

• Dermal contact 

Some of the vanadium you breathe will enter 
your body through your lungs; however, we do 
not know how much will enter. 

A small amount of vanadium in food and water 
(3–20%) will enter your body through the 
digestive tract.  The vanadium compounds you 
are exposed to will determine how much is 
absorbed. 

We do not know how much vanadium will enter 
your body through your skin.  It is likely that 
very little will pass through the skin. 

For more information about how vanadium enters and leaves your body, see Chapter 3. 
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1.5  HOW CAN VANADIUM AFFECT MY HEALTH? 

This section looks at studies concerning potential health effects in animal and human studies. 

Workers 
• Inhalation 

Breathing air with vanadium pentoxide can 
result in coughing which can last a number of 
days after exposure. 

Laboratory animals 
• Inhalation 

Damage to the lungs, throat, and nose have 
been observed in rats and mice exposed to 
vanadium pentoxide. 

Humans Nausea, mild diarrhea, and stomach cramps 
• Oral have been reported in people taking sodium 

metavanadate or vanadyl sulfate for the 
experimental treatment of diabetes. 

Stomach cramps were also reported in a study 
of people taking about 13 mg vanadium/day. 

Laboratory animals 
• Oral 

A number of effects have been found in rats 
and mice ingesting several vanadium 
compounds.  The effects include: 

• Decreases in number of red blood cells 
• Increased blood pressure 
• Mild neurological effects 

Cancer Lung cancer has been found in mice exposed 
to vanadium pentoxide. 

The International Agency for Research on 
Cancer (IARC) has determined that vanadium 
is possibly carcinogenic to humans. 

For more information on health effects in people and animals after breathing, eating, or touching 

vanadium, see Chapter 3. 

***DRAFT FOR PUBLIC COMMENT*** 



   
 

   
 
 

 
 
 
 

  

  
 

   

  

 

   
  

   
   

 
   

 
 

   
 

   
 

 
 

   
 

   
    

  
 

 

   
 

 
 

   
    

 
 

 

 
 

 


 

VANADIUM 6 

1.  PUBLIC HEALTH STATEMENT 

1.6  HOW CAN VANADIUM AFFECT CHILDREN? 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age. 

Effects in children The health effects seen in children from 
exposure to toxic levels of vanadium are 
expected to be similar to the effects seen in 
adults. We do not know if children will be more 
sensitive to vanadium toxicity than adults. 

Birth defects We do not know whether vanadium can cause 
birth defects in people. 

Studies in animals exposed during pregnancy 
have shown that vanadium can cause 
decreases in growth and increases in the 
occurrence of birth defects.  These effects are 
usually observed at levels which cause effects 
in the mother. 

1.7  HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO VANADIUM?
 

Food Vanadium is a naturally occurring element that 
is widely distributed in the environment. It is 
found in many foods, typically in small amounts. 
You cannot avoid exposure to vanadium. 

Exposure to the levels of vanadium that are 
naturally present in food and water are not 
considered to be harmful. 

Consumer products Consumption of some vanadium-containing 
supplements may result in intakes of vanadium 
that would exceed intakes from food and water. 
You should check with your physician before 
taking supplements containing vanadium to 
determine if such supplements are appropriate 
for you. 

As a precaution, such products should have 
child-proof caps or should be kept out of reach 
of children so that children will not accidentally 
ingest them. 

***DRAFT FOR PUBLIC COMMENT*** 



   
 

   
 
 

 
 
 
 

  

  

  
 

 
 

 

   
 

 

 
  

  
 

 
  

  
 

   
 

 
 

 
  

 
 

   
 

 
 

 

 

   
 

 

    

  

   

   

 

  

 

 

	

7 VANADIUM 

1.  PUBLIC HEALTH STATEMENT 

Air Individuals exposed to cigarette smoke may 
also be exposed to higher-than-background 
levels of vanadium.  Avoiding exposure to 
cigarette smoke may reduce exposure of you 
and your family to vanadium. 

1.8  IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN EXPOSED TO 
VANADIUM? 

Detecting exposure All people have small amounts of vanadium in 
their bodies.  It can be measured in many 
tissues and fluids including blood, urine, and 
hair. 

Measuring exposure Measurements of vanadium concentrations in 
blood and urine can tell you whether you have 
been exposed to larger-than-normal amounts of 
vanadium. Blood and urinary vanadium levels 
are considered the most reliable indicators of 
occupational exposure to vanadium.  

Measuring the concentration of vanadium in 
breathing air, drinking water, and food can help 
in determining how much vananium you are 
exposed to. 

Measuring vanadium levels in hair is not a good 
indicator of occupational or environmental 
exposure to vanadium. 

For more information on ways to tell whether you have been exposed to vanadium see Chapters 3 and 7. 

1.9  	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  Regulations 

can be enforced by law.  The EPA, the Occupational Safety and Health Administration (OSHA), and the 

Food and Drug Administration (FDA) are some federal agencies that develop regulations for toxic 

substances.  Recommendations provide valuable guidelines to protect public health, but cannot be 

enforced by law.  The Agency for Toxic Substances and Disease Registry (ATSDR) and the National 

Institute for Occupational Safety and Health (NIOSH) are two federal organizations that develop 

recommendations for toxic substances. 
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8 VANADIUM 

1.  PUBLIC HEALTH STATEMENT 

Regulations and recommendations can be expressed as “not-to-exceed” levels.  These are levels of a toxic 

substance in air, water, soil, or food that do not exceed a critical value.  This critical value is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  Sometimes 

these not-to-exceed levels differ among federal organizations because they used different exposure times 

(an 8-hour workday or a 24-hour day), different animal studies, or other factors. 

Recommendations and regulations are also updated periodically as more information becomes available.  

For the most current information, check with the federal agency or organization that provides it. 

Some regulations and recommendations for vanadium include the following: 

Workplace air OSHA set a legal limit of 0.5 mg/m3 for 
vanadium pentoxide respirable dust averaged 
over an 8-hour work day. A limit of 0.1 mg/m3 

for vanadium pentoxide fume has also been 
established. 

1.10  WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics. These clinics 

specialize in recognizing, evaluating, and treating illnesses that result from exposure to hazardous 

substances. 

Toxicological profiles are also available on-line at www.atsdr.cdc.gov and on CD-ROM.  You may 

request a copy of the ATSDR ToxProfilesTM CD-ROM by calling the toll-free information and technical 

assistance number at 1-800-CDCINFO (1-800-232-4636), by e-mail at cdcinfo@cdc.gov, or by writing 

to: 

Agency for Toxic Substances and Disease Registry
 
Division of Toxicology and Environmental Medicine
 
1600 Clifton Road NE
 
Mailstop F-62
 
Atlanta, GA 30333
 
Fax: 1-770-488-4178
 

***DRAFT FOR PUBLIC COMMENT*** 
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9 VANADIUM 

1.  PUBLIC HEALTH STATEMENT 

Organizations for-profit may request copies of final Toxicological Profiles from the following: 

National Technical Information Service (NTIS) 
5285 Port Royal Road 
Springfield, VA 22161 
Phone: 1-800-553-6847 or 1-703-605-6000 
Web site:  http://www.ntis.gov/ 

***DRAFT FOR PUBLIC COMMENT*** 
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1 VINYL CHLORIDE 

1. PUBLIC HEALTH STATEMENT 


This public health statement tells you about vinyl chloride and the effects of exposure to it.   

The Environmental Protection Agency (EPA) identifies the most serious hazardous waste sites in 

the nation. These sites are then placed on the National Priorities List (NPL) and are targeted for 

long-term federal clean-up activities.  Vinyl chloride has been found in at least 616 of the 

1,662 current or former NPL sites.  Although the total number of NPL sites evaluated for this 

substance is not known, the possibility exists that the number of sites at which vinyl chloride is 

found could increase in the future as more sites are evaluated.  This information is important 

because these sites may be sources of exposure, and exposure to this substance can harm you. 

When a substance is released either from a large area, such as an industrial plant, or from a 

container, such as a drum or bottle, it enters the environment. Such a release does not always 

lead to exposure. You can be exposed to a substance only when you come in contact with it.  

You may be exposed by breathing, eating, or drinking the substance, or by skin contact. 

If you are exposed to vinyl chloride, many factors will determine whether you will be harmed.  

These factors include the dose (how much), the duration (how long), and how you come in 

contact with it. You must also consider any other chemicals you are exposed to and your age, 

sex, diet, family traits, lifestyle, and state of health. 



2 VINYL CHLORIDE 

1. PUBLIC HEALTH STATEMENT 

1.1 	 WHAT IS VINYL CHLORIDE? 

Vinyl chloride is known also as chloroethene, chloroethylene, ethylene monochloride, or 

monochloroethylene. At room temperature, it is a colorless gas, it burns easily, and it is not 

stable at high temperatures.  Vinyl chloride exists in liquid form if kept under high pressure or at 

low temperatures.  Vinyl chloride has a mild, sweet odor, which may become noticeable at 

3,000 parts vinyl chloride per million parts (ppm) of air.  However, the odor is of little value in 

preventing excess exposure. Most people begin to taste vinyl chloride in water at 3.4 ppm. 

Vinyl chloride is a manufactured substance that does not occur naturally; however, it can be 

formed in the environment when other manufactured substances, such as trichloroethylene, 

trichloroethane, and tetrachloroethylene, are broken down by certain microorganisms.  

Production of vinyl chloride in the United States grew at an average rate of about 7% from the 

early 1980s to the early 1990s, with current growth at about 3% annually.  Most of the vinyl 

chloride produced in the United States is used to make a polymer called polyvinyl chloride 

(PVC), which consists of long repeating units of vinyl chloride.  PVC is used to make a variety 

of plastic products including pipes, wire and cable coatings, and packaging materials.  Other uses 

include furniture and automobile upholstery, wall coverings, housewares, and automotive parts.  

At one time, vinyl chloride was used as a coolant, as a propellant in spray cans, and in some 

cosmetics.  However, since the mid-1970s, vinyl chloride mostly has been used in the 

manufacture of PVC.  Refer to Chapter 4 for more information about the chemical and physical 

properties of vinyl chloride.  For more information about the production and use of vinyl 

chloride, see Chapter 5. 

1.2 	 WHAT HAPPENS TO VINYL CHLORIDE WHEN IT ENTERS THE 
ENVIRONMENT? 

Most of the vinyl chloride that enters the environment comes from vinyl chloride manufacturing 

or processing plants, which release it into the air or into waste water.  EPA limits the amount that 

industries can release. Vinyl chloride also is a breakdown product of other synthetic chemicals.  

Vinyl chloride has entered the environment at hazardous waste sites as a result of improper 
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1. PUBLIC HEALTH STATEMENT 

disposal or leakage from storage containers or spills, but some may result from the breakdown of 

other chemicals.  In addition, vinyl chloride has been found in tobacco smoke at very low levels. 

Liquid vinyl chloride evaporates easily.  Vinyl chloride in water or soil evaporates rapidly if it is 

near the surface.  Vinyl chloride in the air breaks down in a few days, resulting in the formation 

of several other chemicals including hydrochloric acid, formaldehyde, and carbon dioxide.   

Some vinyl chloride can dissolve in water.  Vinyl chloride can migrate to groundwater and can 

be in groundwater due to the breakdown of other chemicals.  Vinyl chloride is unlikely to build 

up in plants or animals that you might eat.  For more information about what happens to vinyl 

chloride in the environment, see Chapter 6. 

1.3 HOW MIGHT I BE EXPOSED TO VINYL CHLORIDE? 

Because vinyl chloride usually exists in a gaseous state, you are most likely to be exposed to it 

by breathing it. Vinyl chloride is not normally found in urban, suburban, or rural air in amounts 

that are detectable by the usual methods of analysis.  However, vinyl chloride has been found in 

the air near vinyl chloride manufacturing and processing plants, hazardous waste sites, and 

landfills. The amount of vinyl chloride in the air near these places ranges from trace amounts to 

over 1 ppm.  Levels as high as 44 ppm were found in the air at some landfills.  You can also be 

exposed to vinyl chloride in the air through tobacco smoke from cigarettes or cigars (both active 

smoking and second-hand smoke).  Levels of vinyl chloride in tobacco smoke are very low, 

usually around 5–30 nanograms per cigarette (a nanogram is 0.000000001 gram). 

You can be exposed to vinyl chloride by drinking water from contaminated wells.  Most drinking 

water supplies do not contain vinyl chloride. In a 1982 survey, vinyl chloride was found in 

fewer than 1% of the 945 groundwater supplies tested in the United States.  The concentrations 

in groundwater were up to 0.008 ppm. Other studies have reported vinyl chloride in 

groundwater at concentrations at or below 0.38 ppm.  At one time, the flow of water through 

PVC pipes added very low amounts of vinyl chloride to water.  For example, in one study of 

newly installed pipes, the drinking water had 0.001 ppm of vinyl chloride.  No current 
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information is available about the amount of vinyl chloride released from PVC pipes into water.  

In the past, vinyl chloride could get into food stored in materials containing PVC, but the U.S. 

government now regulates the amount of vinyl chloride in food packaging materials.  When less 

than about 1 ppm of vinyl chloride is trapped in PVC packaging, vinyl chloride in detectable 

amounts does not enter food by contact with these products. 

People who work at facilities that make vinyl chloride or PVC usually are exposed to higher 

levels than the general population. Work exposure occurs primarily from breathing air that 

contains vinyl chloride, but workers also are exposed when vinyl chloride contacts the skin or 

eyes. Based on studies using animals, it is possible that if vinyl chloride comes into contact with 

your skin or eyes, extremely small amounts could enter your body.   

Please refer to Chapter 6 for more information on ways that people are exposed to vinyl chloride. 

1.4 HOW CAN VINYL CHLORIDE ENTER AND LEAVE MY BODY? 

If vinyl chloride gas contacts your skin, tiny amounts may pass through the skin and enter your 

body. Vinyl chloride is more likely to enter your body when you breathe air or drink water 

containing it. This could occur near certain factories or hazardous waste sites or in the 

workplace. At low levels (<20 ppm), most of the vinyl chloride that you breathe or swallow 

enters your blood rapidly, then travels throughout your body.  When some portion of it reaches 

your liver, your liver changes it into several substances.  Most of these new substances also 

travel in your blood; once they reach your kidneys, they leave your body in your urine.  Most of 

the vinyl chloride is gone from your body a day after you breathe or swallow it.  The liver, 

however, makes some new substances that do not leave your body as rapidly.  A few of these 

new substances are more harmful than vinyl chloride because they react with chemicals inside 

your body and interfere with the way your body normally uses or responds to these chemicals.  

Some of these substances react in the liver and, depending on how much vinyl chloride you 

breathe in, may produce damage there.  Your body needs more time to get rid of these changed 

chemicals, but eventually removes them as well.  If you breathe or swallow more vinyl chloride 
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than your liver can chemically change, you will breathe out excess vinyl chloride.  Chapter 3 

contains more information about how vinyl chloride enters and leaves your body. 

1.5 HOW CAN VINYL CHLORIDE AFFECT MY HEALTH? 

Scientists use many tests to protect the public from harmful effects of toxic chemicals and to find 

ways to treat people who have been harmed. 

One way to learn whether a chemical will harm people is to determine how the body absorbs, 

uses, and releases the chemical.  For some chemicals, animal testing may be necessary.  Animal 

testing may also help identify health effects, such as cancer or birth defects.  Without laboratory 

animals, scientists would lose a basic method for getting information needed to make wise 

decisions that protect public health.  Scientists have the responsibility to treat research animals 

with care and compassion.  Scientists must comply with strict animal-care guidelines because 

laws today protect the welfare of research animals. 

If you breathe high levels of vinyl chloride, you will feel dizzy or sleepy.  These effects occur 

within 5 minutes if you are exposed to about 10,000 ppm of vinyl chloride.  You can easily smell 

vinyl chloride at this concentration.  It has a mild, sweet odor.  If you breathe still higher levels 

(25,000 ppm), you may pass out.  You can rapidly recover from these effects if you breathe fresh 

air. Some people get a headache when they breathe fresh air immediately after breathing very 

high levels of vinyl chloride. People who breathe extremely high levels of vinyl chloride can 

die. Studies in animals show that extremely high levels of vinyl chloride can damage the liver, 

lungs, and kidneys.  These levels also can damage the heart and prevent blood clotting.  The 

effects of ingesting vinyl chloride are unknown.  If you spill liquid vinyl chloride on your skin, it 

will numb the skin and produce redness and blisters. 

Some people who have breathed vinyl chloride for several years have changes in the structure of 

their livers.  People are more likely to develop these changes if they breathe high levels of vinyl 

chloride. Some people who have worked with vinyl chloride have nerve damage, and others 

develop an immune reaction. The lowest levels that produce liver changes, nerve damage, and 
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immune reaction in people are not known. Certain jobs related to PVC production expose 

workers to very high levels of vinyl chloride (i.e., pools of liquid vinyl chloride in vats or 

autoclaves). Some of these workers have problems with the blood flow in their hands.  Their 

fingers turn white and hurt when they go into the cold and may take a long time to recover when 

they go into a warm place.  In some of these people, changes have appeared on the skin of their 

hands and forearms.  Also, bones at the tips of their fingers have broken down.  Studies suggest 

that some people may be more sensitive to these effects than others. 

Some men who work with vinyl chloride have complained of a lack of sex drive.  Studies in 

animals showed that long-term exposure can damage the sperm and testes.  Some women who 

work with vinyl chloride have reported irregular menstrual periods.  Some have developed high 

blood pressure during pregnancy. 

Results from several studies have suggested that breathing air or drinking water containing 

moderate levels (100 ppm) of vinyl chloride might increase their risk for cancer.  However, the 

levels used in these studies were much higher than levels found in the ambient air and/or most 

drinking water supplies. Studies of workers who have breathed vinyl chloride over many years 

showed an increased risk for cancer of the liver.  Brain cancer, lung cancer, and some cancers of 

the blood also may be connected with breathing vinyl chloride over long periods.  Studies of 

long-term exposure in animals showed that cancer of the liver and mammary gland may increase 

at very low levels of vinyl chloride in the air (50 ppm).  Lab animals fed low levels of vinyl 

chloride each day (2 mg/kg/day) during their lifetime had an increased risk of getting liver 

cancer. 

The U.S. Department of Health and Human Services has determined that vinyl chloride is a 

known carcinogen. The International Agency for Research on Cancer has determined that vinyl 

chloride is carcinogenic to people, and EPA has determined that vinyl chloride is a human 

carcinogen. 

More information about the adverse health effects of vinyl chloride in humans and animals can 

be found in Chapters 2 and 3. 
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1.6 HOW CAN VINYL CHLORIDE AFFECT CHILDREN? 
 

This section discusses potential health effects in humans from exposures during the period from 

conception to maturity at 18 years of age.  

No studies are available that specifically address the effects of vinyl chloride in children.  Studies 

of women who live near vinyl chloride manufacturing plants did not show that vinyl chloride 

produces birth defects. Studies using pregnant animals showed that breathing high levels of 

vinyl chloride (5,000 ppm) can harm unborn baby animals.  Animal studies also show that vinyl 

chloride can produce more miscarriages early in pregnancy and decrease weight and delay 

skeletal development in fetuses.  These same very high levels of vinyl chloride also caused 

harmful effects in the pregnant animals.  Inhalation studies with animals have suggested that 

vinyl chloride might affect growth and development.  Animal studies also suggest that infants 

and young children might be more susceptible than adults to vinyl chloride-induced cancer. 

1.7 	 HOW CAN FAMILIES REDUCE THE RISK OF EXPOSURE TO VINYL 
CHLORIDE? 

If your doctor finds that you have been exposed to substantial amounts of vinyl chloride, ask 

whether your children might also have been exposed.  Your doctor might need to ask your state 

health department to investigate. 

You can take some steps to limit your exposure to vinyl chloride.  Very low levels of vinyl 

chloride exist in the ambient air, but these levels are usually not high enough to be a cause of 

concern. If you live near a hazardous waste site, municipal landfill, or a chemical plant that 

produces vinyl chloride or PVC, you might be exposed to higher levels of this compound than 

the general public.  Vinyl chloride can leach from plastic PVC bottles or containers used to 

contain foods or beverages, but government agencies such as the Food and Drug Administration 

(FDA) have restricted the amount of vinyl chloride that can be present in these packages.  
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Tobacco smoke contains low levels of vinyl chloride, so limiting your family’s exposure to 

cigarette or cigar smoke may help reduce their exposure to vinyl chloride.   

People who work in facilities that manufacture or use vinyl chloride could be exposed to high 

levels of this chemical.  The Occupational Safety and Health Administration (OSHA) regulates 

these levels and employers must comply with these rules.  If you work in an industry that 

manufactures or uses vinyl chloride, strictly adhere to the rules provided by the safety officer and 

always use respirators when advised.   

1.8 	 IS THERE A MEDICAL TEST TO DETERMINE WHETHER I HAVE BEEN 
EXPOSED TO VINYL CHLORIDE? 

The results of several tests can sometimes show if you have been exposed to vinyl chloride, 

depending on the amount of your exposure and how recently it happened.  However, scientists 

do not know whether these measurements can tell how much vinyl chloride you have been 

exposed to. These tests are not normally available at your doctor's office.  Vinyl chloride can be 

measured in your breath, but the test must be done shortly after exposure.  This test is not very 

helpful for measuring very low levels of the chemical.  The amount of the major breakdown 

product of vinyl chloride, thiodiglycolic acid, in the urine may give some information about 

exposure. However, this test must be done shortly after exposure and does not reliably indicate 

the level of exposure. Also, exposure to other chemicals can produce the same breakdown 

products in your urine. Vinyl chloride can bind to genetic material in your body.  The amount of 

this binding can be measured by sampling your blood and other tissues.  This measurement will 

give information about whether you have been exposed to vinyl chloride, but it is not sensitive 

enough to determine the effects on the genetic material resulting from exposure.  For more 

information, see Chapters 3 and 7. 
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1.9 	 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The federal government develops regulations and recommendations to protect public health.  

Regulations can be enforced by law. The EPA, the Occupational Safety and Health 

Administration (OSHA), and the Food and Drug Administration (FDA) are some federal 

agencies that develop regulations for toxic substances.  Recommendations provide valuable 

guidelines to protect public health, but cannot be enforced by law.  The Agency for Toxic 

Substances and Disease Registry (ATSDR) and the National Institute for Occupational Safety 

and Health (NIOSH) are two federal organizations that develop recommendations for toxic 

substances. 

Regulations and recommendations can be expressed as “not-to-exceed” levels, that is, levels of a 

toxic substance in air, water, soil, or food that do not exceed a critical value that is usually based 

on levels that affect animals; they are then adjusted to levels that will help protect humans.  

Sometimes these not-to-exceed levels differ among federal organizations because they used 

different exposure times (an 8-hour workday or a 24-hour day), different animal studies, or other 

factors. 

Recommendations and regulations are also updated periodically as more information becomes 

available. For the most current information, check with the federal agency or organization that 

provides it. Some regulations and recommendations for vinyl chloride include the following: 

Vinyl chloride is regulated in drinking water, food, and air.  Because it is a hazardous substance, 

regulations on its disposal, packaging, and other forms of handling also exist.  EPA requires that 

the amount of vinyl chloride in drinking water not exceed 0.002 milligrams per liter (mg/L) of 

water (0.002 ppm).  Under the EPA's Ambient Water Quality Criteria for the protection of 

human health, a concentration of 0.025 micrograms per L (μg/L) of water (0.025 ppb) was 

established for protecting human health from water and organism ingestion and 2.4 micrograms 

per L (μg/L) of water (2.4 ppb) was determined for consumption of organisms only. 
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To limit intake of vinyl chloride through foods to levels considered safe, FDA regulates the vinyl 

chloride content of various plastics.  These include plastics that carry liquids and plastics that 

contact food. The limits for vinyl chloride content vary depending on the nature of the plastic 

and its use. 

EPA has established a reportable quantity for vinyl chloride.  If quantities of more than 1 pound 

(0.454 kilograms) are released to the environment, the National Response Center of the federal 

government must be told immediately. 

OSHA regulates levels of vinyl chloride in the workplace.  No employee may be exposed to 

vinyl chloride at levels greater than 1 ppm averaged over any 8-hour period or levels greater than 

5 ppm averaged over any period exceeding 15 minutes.  NIOSH recommends that the exposure 

limit (for a time-weighted average [TWA]) for vinyl chloride in air be the lowest reliably 

detectable concentration. Workers exposed to any measurable amount of it must wear special 

breathing equipment.  EPA sets emission standards for vinyl chloride and PVC plants.  The 

amount of vinyl chloride allowed to be emitted varies depending on the type of production and 

the discharge system used. 

Further regulations and guidelines that apply to vinyl chloride are presented in Chapter 8. 

1.10 WHERE CAN I GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 

environmental quality department, or contact ATSDR at the address and phone number below. 

ATSDR can also tell you the location of occupational and environmental health clinics.  These 

clinics specialize in recognizing, evaluating, and treating illnesses that result from exposure to 

hazardous substances. 

Toxicological profiles also are available on-line at www.atsdr.cdc.gov and on CD-ROM.  You 

can request a copy of the ATSDR ToxProfiles™ CD-ROM by calling the toll-free information 
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and technical assistance number at 1-888-42ATSDR (1-888-422-8737), by e-mailing 

atsdric@cdc.gov, or by writing to: 

Agency for Toxic Substances and Disease Registry 
  Division of Toxicology and Environmental Medicine 

1600 Clifton Road NE 
  Mailstop F-32 
  Atlanta, GA 30333 
  Fax: 1-770-488-4178 

For-profit organizations may request copies of final Toxicological Profiles from 

National Technical Information Service (NTIS) 
5285 Port Royal Road 

  Springfield, VA 22161 
  Phone: 1-800-553-6847 or 1-703-605-6000 
  Web site: http://www.ntis.gov/ 

http:atsdric@cdc.gov
http://www.ntis.gov/
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s)

of  Potential Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s)

Concern Factors

VOLATILES

1,1-Dichloroethane chronic 2.0E-01 mg/kg/day 100% 2.0E-01 mg/kg/day Kidney; renal injury 3,000 PPRTV May-12

subchronic 2.0E+00 mg/kg/day 100% 2.0E+00 mg/kg/day Kidney; renal injury 300 PPRTV May-12

1,1-Dichloroethene chronic 5.0E-02 mg/kg/day 100% 5.0E-02 mg/kg/day Liver; fatty change 100/1 IRIS May-12

subchronic 5.0E-02 mg/kg/day 100% 5.0E-02 mg/kg/day Liver; fatty change 100/1 Chronic

1,2-Dichloroethane chronic [a] 2.0E-02 mg/kg/day 100% 2.0E-02 mg/kg/day Kidney; increased kidney weight 3,000 Subchronic

subchronic 2.0E-02 mg/kg/day 100% 2.0E-02 mg/kg/day Kidney; increased kidney weight 3,000 PPRTV May-12

Chloroform chronic 1.0E-02 mg/kg/day 100% 1.0E-02 mg/kg/day Liver; fatty cyst formation in liver 100/1 IRIS May-12

subchronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Liver 100 MRL February-12

Dibromochloromethane chronic 2.0E-02 mg/kg/day 100% 2.0E-02 mg/kg/day Liver; hepatic lesions 1,000/1 IRIS May-12

subchronic 2.0E-01 mg/kg/day 100% 2.0E-01 mg/kg/day Liver; hepatic lesions 100/1 HEAST97 FY 1997

Methyl-tert-butyl ether chronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day Liver 300 Subchronic

subchronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day Liver 300 MRL February-12

Tetrachloroethene chronic 6.0E-03 mg/kg/day 100% 6.0E-03 mg/kg/day CNS; neurotoxicity 100 IRIS May-12

subchronic 6.0E-03 mg/kg/day 100% 6.0E-03 mg/kg/day CNS; neurotoxicity 100 Chronic

Trichloroethene chronic 5.0E-04 mg/kg/day 100% 5.0E-04 mg/kg/day Immunological 10 to 1000 IRIS May-12

subchronic 5.0E-04 mg/kg/day 100% 5.0E-04 mg/kg/day Immunological 10 to 1000 Chronic

Vinyl Chloride chronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Liver; liver cell polymorphism 30/1 IRIS May-12

subchronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Liver; liver cell polymorphism 30/1 Chronic

SEMIVOLATILES

1,4-Dioxane chronic 3.0E-02 mg/kg/day 100% 3.0E-02 mg/kg/day Liver 100 IRIS May-12

subchronic 6.0E-01 mg/kg/day 100% 6.0E-01 mg/kg/day Liver 100 MRL February-12

3-Methylphenol (m-cresol) chronic 5.0E-02 mg/kg/day 100% 5.0E-02 mg/kg/day Nervous system; neurotoxicity and reduced body weight 1,000/1 IRIS May-12

subchronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Respiratory system 100/1 MRL February-12

4-Methylphenol (p-Cresol) chronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Respiratory system 100/1 MRL February-12

subchronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Respiratory system 100/1 MRL February-12

Benzo(a)anthracene chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (2)

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (2)

Benzo(a)pyrene chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (2)

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (2)

Benzo(b)fluoranthene chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (2)

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (2)

Benzo(k)fluoranthene chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (2)

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (2)

Bis(2-chloroethyl)ether chronic ND ND IRIS May-12

subchronic ND ND

Bis(2-ethylhexyl)phthalate (BEHP) chronic 2.0E-02 mg/kg/day 100% 2.0E-02 mg/kg/day Liver; increased liver weight 1,000/1 IRIS May-12

subchronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Reproductive 100 MRL February-12

Carbazole chronic ND ND
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s)

of  Potential Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s)

Concern Factors

subchronic ND ND

Dibenzo(a,h)anthracene chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (2)

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (2)

Indeno(1,2,3-cd)pyrene chronic 3.0E-02 mg/kg/day 89% 3.0E-02 mg/kg/day Kidney; renal tubular pathology 3,000/1 Surrogate (2)

subchronic 3.0E-01 mg/kg/day 89% 3.0E-01 mg/kg/day Kidney; renal tubular pathology 300/1 Surrogate (2)

PESTICIDES/PCBs

Aroclor-1254 chronic 2.0E-05 mg/kg/day 80% 2.0E-05 mg/kg/day Immune system; immunotoxicity 300/1 IRIS May-12

subchronic 5.0E-05 mg/kg/day 80% 5.0E-05 mg/kg/day Immune system; immunotoxicity 300/1 MRL February-12

Aroclor 1260 chronic 2.0E-05 mg/kg/day 80% 2.0E-05 mg/kg/day Immune system; immunotoxicity 300/1 Surrogate

subchronic 5.0E-05 mg/kg/day 80% 5.0E-05 mg/kg/day Immune system; immunotoxicity 300/1 Surrogate

INORGANICS/METALS

Aluminum chronic 1.0E+00 mg/kg/day 100% 1.0E+00 mg/kg/day Neuorotoxicity 100 PPRTV May-12

subchronic 1.0E+00 mg/kg/day 100% 1.0E+00 mg/kg/day Neuorotoxicity 30 MRL February-12

Antimony chronic 4.0E-04 mg/kg/day 15% 6.0E-05 mg/kg/day Reduced lifespan; hematological; blood glucose and cholesterol 1,000/1 IRIS May-12

subchronic 4.0E-04 mg/kg/day 15% 6.0E-05 mg/kg/day Reduced lifespan; hematological; blood glucose and cholesterol 1,000/1 PPRTV May-12

Arsenic chronic 3.0E-04 mg/kg/day 95% 3.0E-04 mg/kg/day Skin; keratosis and hyperpigmentation 3/1 IRIS May-12

subchronic 3.0E-04 mg/kg/day 95% 3.0E-04 mg/kg/day Skin; keratosis and hyperpigmentation 3/1 HEAST97 FY 1997

Barium chronic 2.0E-01 mg/kg/day 7% 1.4E-02 mg/kg/day Kidney; nephropathy 300/1 IRIS May-12

subchronic 2.0E-01 mg/kg/day 7% 1.4E-02 mg/kg/day Kidney 300 MRL February-12

Beryllium chronic 2.0E-03 mg/kg/day 0.7% 1.4E-05 mg/kg/day Small intestine; small intestinal lesions 300/1 IRIS May-12

subchronic 2.0E-03 mg/kg/day 0.7% 1.4E-05 mg/kg/day Small intestine; small intestinal lesions 300/1 HEAST97 FY 1997

Cadmium (food) chronic 1.0E-03 mg/kg/day 2.5% 2.5E-05 mg/kg/day Kidney; proteinuria 10/1 IRIS May-12

subchronic 1.0E-03 mg/kg/day 2.5% 2.5E-05 mg/kg/day Kidney; proteinuria 10/1 Chronic

Cadmium (water) chronic 5.0E-04 mg/kg/day 5% 2.5E-05 mg/kg/day Kidney; proteinuria 10/1 IRIS May-12

subchronic 5.0E-04 mg/kg/day 5% 2.5E-05 mg/kg/day Kidney; proteinuria 10/1 Chronic

Chromium VI chronic 3.0E-03 mg/kg/day 2.5% 7.5E-05 mg/kg/day No effects observed 300/3 IRIS May-12

subchronic 2.0E-02 mg/kg/day 2.5% 5.0E-04 mg/kg/day No effects observed 300/1 HEAST97 FY 1997

Cobalt chronic 3.0E-04 mg/kg/day 100% 3.0E-04 mg/kg/day Thyroid; decreased iodine updake 3,000 PPRTV May-12

subchronic 3.0E-03 mg/kg/day 100% 3.0E-03 mg/kg/day Thyroid; decreased iodine updake 300 PPRTV May-12

Copper chronic 4.0E-02 mg/kg/day 100% 4.0E-02 mg/kg/day HEAST May-12

subchronic 4.0E-02 mg/kg/day 100% 4.0E-02 mg/kg/day Chronic

Fluoride chronic 4.0E‐02 mg/kg/day REL December-08

subchronic 4.0E-02 mg/kg/day Chronic

Iron chronic 7.0E-01 mg/kg/day 100% 7.0E-01 mg/kg/day GI system; gastrointestinal effects 1.5 PPRTV May-12

subchronic 7.0E-01 mg/kg/day 100% 7.0E-01 mg/kg/day GI system; gastrointestinal effects 1.5 PPRTV May-12

Lead chronic ND ND IRIS May-12

subchronic ND ND

Manganese (drinking water) chronic 2.4E-02 mg/kg/day 4% 9.6E-04 mg/kg/day CNS; Impairment of neurobehavioral function 1/3 IRIS May-12

subchronic 2.4E-02 mg/kg/day 4% 9.6E-04 mg/kg/day CNS; Impairment of neurobehavioral function 1/3 Chronic
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s)

of  Potential Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s)

Concern Factors

Manganese (food) chronic 1.4E-01 mg/kg/day 4% 5.6E-03 mg/kg/day CNS; Impairment of neurobehavioral function 1/1 IRIS May-12

subchronic 1.4E-01 mg/kg/day 4% 5.6E-03 mg/kg/day CNS; Impairment of neurobehavioral function 1/1 HEAST97 FY 1997

Manganese (soil) chronic 7.1E-02 mg/kg/day 4% 2.8E-03 mg/kg/day CNS; Impairment of neurobehavioral function 1/1 IRIS May-12

subchronic 7.1E-02 mg/kg/day 4% 2.8E-03 mg/kg/day CNS; Impairment of neurobehavioral function 1/1 Chronic

Mercury (as mercuric chloride) chronic 3.0E-04 mg/kg/day 7% 2.1E-05 mg/kg/day Immune system; autoimmune effects 1,000/1 IRIS May-12

subchronic 2.0E-03 mg/kg/day 7% 1.4E-04 mg/kg/day Kidney 100/1 MRL February-12

Molybdenum chronic 5.0E-03 mg/kg/day 100% 5.0E-03 mg/kg/day Kidney; increased uric acid levels 30/1 IRIS May-12

subchronic 5.0E-03 mg/kg/day 100% 5.0E-03 mg/kg/day Kidney; increased uric acid levels 30/1 Chronic

Nickel chronic 2.0E-02 mg/kg/day 4% 8.0E-04 mg/kg/day Decreased body and organ weights 300/1 IRIS May-12

subchronic 2.0E-02 mg/kg/day 4% 8.0E-04 mg/kg/day Decreased body and organ weights 300/1 HEAST97 FY 1997

Nitrate chronic 1.6E+00 mg/kg/day 100% 1.6E+00 mg/kg/day Hematological; early clinical signs of methemoglobinemia 1/1 IRIS May-12

subchronic 1.6E+00 mg/kg/day 100% 1.6E+00 mg/kg/day Hematological; early clinical signs of methemoglobinemia 1/1 Chronic

Nitrite chronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Hematological; methemoglobinemia 1/10 IRIS May-12

subchronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day Hematological; methemoglobinemia 1/10 HEAST97 FY 1997

Selenium chronic 5.0E-03 mg/kg/day 80% 5.0E-03 mg/kg/day Skin and liver; clinical selenosis 3/1 IRIS May-12

subchronic 5.0E-03 mg/kg/day 80% 5.0E-03 mg/kg/day Skin and liver; clinical selenosis 3/1 HEAST97 FY 1997

Silica chronic ND ND

subchronic ND ND

Sulfates as SO4 chronic ND ND

subchronic ND ND

Thallium chronic [c] ND ND IRIS May-12

subchronic ND 100% ND

Titanium chronic ND 100% ND

subchronic ND 100% ND

Thorium chronic ND ND

subchronic ND ND

Tungsten chronic ND ND

subchronic ND ND

Uranium (elemental, soluble salts) chronic 6.0E-04 mg/kg/day 100% 6.0E-04 mg/kg/day Kidney; nephrotoxicity 100 EPA

subchronic 2.0E-03 mg/kg/day 100% 2.0E-03 mg/kg/day Kidney 30 MRL February-12

Vanadium - Region 1 chronic 4.9E-03 mg/kg/day 2.6% 1.3E-04 mg/kg/day Kidney 100/1 IRIS May-12

subchronic 1.0E-02 mg/kg/day 2.6% 2.6E-04 mg/kg/day Hematological 10/1 MRL February-12

Zinc chronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day Liver; decreased erythrocyte superoxide dismutase activity 3/1 IRIS May-12

subchronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day Hematological 3/1 MRL February-12

Zirconium chronic ND 100% ND

subchronic ND 100% ND
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s)

of  Potential Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s)

Concern Factors

TPH

EPH

C9-C18 Aliphatics chronic 1.0E-01 mg/kg/day 100% 1.0E-01 mg/kg/day MADEP

subchronic 1.0E+00 mg/kg/day 100% 1.0E+00 mg/kg/day MADEP

C11-C22 Aromatics chronic 3.0E-02 mg/kg/day 100% 3.0E-02 mg/kg/day MADEP

subchronic 3.0E-01 mg/kg/day 100% 3.0E-01 mg/kg/day MADEP

Notes: Checked by: JHP 5/6/12

In accordance with OSWER 9285.7-53, chronic RfDs are identified from the following heirarchy of sources:

Tier 1:

IRIS = Integrated Risk Information System: May-12

Tier 2: mg = milligram

PPRTV = Preliminary Peer-Reviewed Toxicity Value: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites kg = kilogram

Tier 3: surrogate - a value for a closely related chemical is used as the RfD

HEAST97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update BW = body weight

HEAST= Health Effects Assessment Summary Tables: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites chronic - the chronic value is used as the subchronic RfD

MRL = Minimum Risk Level (ATSDR: chronic MRLs): February-12 ND = no data available

REL - CALEPA December-08

In addition, provisional RfDs developed by NCEA are presented for informational purposes and to be used on a case-by-case basis:

[a] - A provisional chronic RfD of 0.006 mg/kg/day has been published; however, the value is to be used as a screening-level PPRTV only due to excessively high uncertainty factors applied to the derivation of the value.  The subchronic RfD is used as a surrogate for the chronic RfD.

[b] - A provisional chronic RfD of 0.001 mg/kg/day has been published; however, the value is to be used as a screening-level PPRTV only due to excessively high uncertainty factors applied to the derivation of the value.  The subchronic RfD is used as a surrogate for the chronic RfD.

[c] - A provisional chronic RfD of 0.00001 mg/kg/day has been published; however, the value is to be used as a screening-level PPRTV only due to excessively high uncertainty factors applied to the derivation of the value.  

Subchronic RfDs are obtained from:

- ATSDR: Intermitent MRLs

- HEAST: subchronic RfDs (from HEAST FY 1997)

- Equal to chronic RfDs when values are not published in HEAST or by ATSDR
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TABLE 5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Oral RfD Oral Absorption Adjusted Dermal RfD (2) Primary Target Organ or System / Critical Effect Combined RfD: Target Organ(s)

of  Potential Subchronic Value Units Efficiency for Dermal (1) Value Units Uncertainty/Modifying Source(s) Date(s)

Concern Factors

(1) Values obtained from RAGS Volume 1 (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 2004)

       Per this guidance, a value of 100% is used for analytes without published values.

(2)  Adjusted Dermal RfD = Oral RfD x Oral to Dermal Adjustment Factor.  Per RAGS Part E (USEPA, 2004), adjustments are only performed 

       for chemicals that have an oral absorption efficiency of less than 50%.

Values for petroleum fractions are provided for informational purposes, and are developed by MADEP.

The RfD for uranium of 6E-04 mg/kg/day was developed by EPA Office of Water in support of the MCL for uranium, and was published in the Federal Register (Thursday, December 7, 2000).

Per USEPA Region I "Risk Updates, No. 5", (August, 1999), Non-carcinogenic PAHs without published RfDs should be evaluated using the published RfD for a structurally similar PAH.

     Surrogate (2) - Value for pyrene used as a surrogate

For Manganese in drinking water:  As recommended by USEPA Region I Risk Update, a non-dietary RfD is obtained by subtracting typical 

  dietary intake of manganese (5 mg/kday) from critical dose (10 mg/day). Non-dietary RfD is then adjusted with 

  dietary intake of manganese (5 mg/kday) from critical dose (10 mg/day).   A modifying factor of 1 is then applied, per USEPA Region 1.

Vanadium - Region 1 - RfD for vanadium is the RfD for Vanadium pentoxide of 9E-3, adjusted for the amount of vanadium in vanadium pentoxide (56%), per USEPA Region I.

     Surrogate (1) - Value for acenaphthene used as a surrogate

RfD for Aroclor 1254 used as surrogate for other PCB congeners with no published RfDs

RfD for Endosulfan used as surrogate for other endosulfan compounds

Value for chlordane used for alpha- and gamma- isomers.
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Inhalation RfC (1) Extrapolated RfD (1) Primary Target Organ or System / Combined RfC: Target Organ(s)

of  Potential Subchronic Value Units Value Units Critical Effect Uncertainty/Modifying Source(s) Date(s)

Concern Factors

VOLATILES

1,1-Dichloroethane chronic 5.0E+00 mg/m3 1.4E+00 mg/kg/day Kidney Subchronic

subchronic 5.0E+00 mg/m3 1.4E+00 mg/kg/day Kidney 100 HEAST97 FY 1997

1,1-Dichloroethene chronic 2.0E-01 mg/m3 5.7E-02 mg/kg/day Liver; fatty change 30/1 IRIS May-12

subchronic 2.0E-01 mg/m3 5.7E-02 mg/kg/day Liver; fatty change 30/1 Chronic

1,2-Dichloroethane chronic 7.0E-03 mg/m3 2.0E-03 mg/kg/day Neurotoxicity 3,000 PPRTV December 2009

subchronic 7.0E-02 mg/m3 2.0E-02 mg/kg/day Neurotoxicity 300 PPRTV May-12

Chloroform chronic 9.8E-02 mg/m3 2.8E-02 mg/kg/day Liver 100 MRL February-12

subchronic 2.5E-01 mg/m3 7.1E-02 mg/kg/day Liver 300 MRL February-12

Dibromochloromethane chronic ND ND IRIS May-12

subchronic ND ND

Methyl-tert-butyl ether chronic 3.0E+00 mg/m3 8.6E-01 mg/kg/day Liver and Kidney; increased weight, lesions 100/1 IRIS May-12

subchronic 3.0E+00 mg/m3 8.6E-01 mg/kg/day Liver and Kidney; increased weight, lesions 100/1 Chronic

Tetrachloroethene chronic 4.0E-02 mg/m3 1.1E-02 mg/kg/day CNS; neurotoxicity 100 IRIS May-12

subchronic 4.0E-02 mg/m3 1.1E-02 mg/kg/day CNS; neurotoxicity 100 Chronic

Trichloroethene chronic 2.0E-03 mg/m3 5.7E-04 mg/kg/day Immunological 10 to 1000 IRIS May-12

subchronic 5.4E-01 mg/m3 1.5E-01 mg/kg/day Neurological 300 MRL February-12

Vinyl Chloride chronic 1.0E-01 mg/m3 2.9E-02 mg/kg/day Liver; liver cell polymorphism 30/1 IRIS May-12

subchronic 1.0E-01 mg/m3 2.9E-02 mg/kg/day Liver; liver cell polymorphism 30/1 Chronic

SEMIVOLATILES

1,4-Dioxane chronic 3.0E+00 mg/m3 8.6E-01 mg/kg/day Liver 30 REL December 2008

subchronic 3.6E+00 mg/m3 1.0E+00 mg/kg/day Liver 30 MRL February-12

3-Methylphenol (m-cresol) chronic 6.0E-01 mg/m3 1.7E-01 mg/kg/day CNS REL December 2008

subchronic 6.0E-01 mg/m3 1.7E-01 mg/kg/day CNS Chronic

4-Methylphenol (p-Cresol) chronic 6.0E-01 mg/m3 1.7E-01 mg/kg/day CNS REL December 2008

subchronic 6.0E-01 mg/m3 1.7E-01 mg/kg/day CNS Chronic

Benzo(a)anthracene chronic ND ND IRIS May-12

subchronic ND ND

Benzo(a)pyrene chronic ND ND IRIS May-12

subchronic ND ND

Benzo(b)fluoranthene chronic ND ND IRIS May-12

subchronic ND ND

Benzo(k)fluoranthene chronic ND ND IRIS May-12

subchronic ND ND

Bis(2-chloroethyl)ether chronic ND ND IRIS May-12

subchronic ND ND

Bis(2-ethylhexyl)phthalate (BEHP) chronic ND ND IRIS May-12

subchronic ND ND
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Inhalation RfC (1) Extrapolated RfD (1) Primary Target Organ or System / Combined RfC: Target Organ(s)

of  Potential Subchronic Value Units Value Units Critical Effect Uncertainty/Modifying Source(s) Date(s)

Concern Factors

Carbazole chronic ND ND IRIS May-12

subchronic ND ND

Dibenzo(a,h)anthracene chronic ND ND IRIS May-12

subchronic ND ND

Indeno(1,2,3-cd)pyrene chronic ND ND IRIS May-12

subchronic ND ND

PESTICIDES/PCBs

Aroclor-1254 chronic ND ND IRIS May-12

subchronic ND ND

Aroclor 1260 chronic ND ND IRIS May-12

subchronic ND ND

INORGANICS/METALS

Aluminum chronic 5.0E-03 mg/m3 1.4E-03 mg/kg/day Neuorotoxicity 300 PPRTV May-12

subchronic 5.0E-03 mg/m3 1.4E-03 mg/kg/day Neuorotoxicity 300 Chronic

Antimony chronic ND ND IRIS May-12

subchronic ND ND

Arsenic chronic 1.5E-05 mg/m3 4.3E-06 mg/kg/day Developmental; cardiovascular; CNS REL December 2008

subchronic 1.5E-05 mg/m3 4.3E-06 mg/kg/day Developmental; cardiovascular; CNS Chronic

Barium chronic 5.0E-04 mg/m3 1.4E-04 mg/kg/day Developmental; fetotoxicity 1,000 HEAST May-12

subchronic 5.0E-03 mg/m3 1.4E-03 mg/kg/day Developmental; fetotoxicity 100 HEAST97 FY 1997

Beryllium chronic 2.0E-05 mg/m3 5.7E-06 mg/kg/day Immune system and respriatory; sensitivity, CBD 10/1 IRIS May-12

subchronic 2.0E-05 mg/m3 5.7E-06 mg/kg/day Immune system and respriatory; sensitivity, CBD 10 HEAST97 FY 1997

Cadmium chronic 2.0E-05 mg/m3 5.7E-06 mg/kg/day Kidney; respiratory system REL December 2008

subchronic 2.0E-05 mg/m3 5.7E-06 mg/kg/day Kidney; respiratory system Chronic

Chromium VI chronic 1.0E-04 mg/m3 2.9E-05 mg/kg/day Lung; enzyme alterations 300/1 IRIS May-12

subchronic 1.0E-04 mg/m3 2.9E-05 mg/kg/day Lung; enzyme alterations 300/1 Chronic

Cobalt chronic 6.0E-06 mg/m3 1.7E-06 mg/kg/day Respiratory; lung function 300 PPRTV May-12

subchronic 2.0E-05 mg/m3 5.7E-06 mg/kg/day Respiratory; lung function 100 PPRTV May-12

Copper chronic ND ND IRIS May-12

subchronic ND ND

Fluoride chronic 1.3E-02 mg/m3 3.7E-03 mg/kg/day Respiratory system REL December 2008

subchronic 1.3E-02 mg/m3 3.7E-03 mg/kg/day Respiratory system Chronic

Iron chronic ND ND

subchronic ND ND

Lead chronic ND ND IRIS May-12

subchronic ND ND
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Inhalation RfC (1) Extrapolated RfD (1) Primary Target Organ or System / Combined RfC: Target Organ(s)

of  Potential Subchronic Value Units Value Units Critical Effect Uncertainty/Modifying Source(s) Date(s)

Concern Factors

Manganese chronic 5.0E-05 mg/m3 1.4E-05 mg/kg/day CNS; impairment of neurobehavioral function 1,000/1 IRIS May-12

subchronic 5.0E-05 mg/m3 1.4E-05 mg/kg/day CNS; impairment of neurobehavioral function 1,000/1 Chronic

Mercury (as elemental mercury) chronic 3.0E-04 mg/m3 8.6E-05 mg/kg/day CNS; tremors, memory; autonomic dysfunction 30/1 IRIS May-12

subchronic 3.0E-04 mg/m3 8.6E-05 mg/kg/day CNS; tremors, memory; autonomic dysfunction 30/1 HEAST97 FY 1997

Molybdenum chronic ND ND IRIS May-12

subchronic ND ND

Nickel chronic 9.0E-05 mg/m3 2.6E-05 mg/kg/day Respiratory system 30 MRL February-12

subchronic 2.0E-04 mg/m3 5.7E-05 mg/kg/day Respiratory system 30 MRL February-12

Nitrate chronic ND ND IRIS May-12

subchronic ND ND

Nitrite chronic ND ND IRIS May-12

subchronic ND ND

Selenium chronic 2.0E-02 mg/m3 5.7E-03 mg/kg/day Liver, CNS, Cardiovascular system REL December 2008

subchronic 2.0E-02 mg/m3 5.7E-03 mg/kg/day Liver, CNS, Cardiovascular system Chronic

Silica chronic 3.0E-03 mg/m3 8.6E-04 mg/kg/day Respiratory REL December 2008

subchronic 3.0E-03 mg/m3 8.6E-04 mg/kg/day Respiratory Chronic

Sulfates as SO4 chronic ND ND

subchronic ND ND

Thallium chronic ND ND IRIS May-12

subchronic ND ND

Thorium chronic ND ND

subchronic ND ND

Titanium chronic ND ND

subchronic ND ND

Tungsten chronic ND ND IRIS May-12

subchronic ND ND

Uranium (elemental, soluble salts) chronic 3.0E-04 mg/m3 8.6E-05 mg/kg/day Kidney 90 MRL February-12

subchronic 4.0E-04 mg/m3 1.1E-04 mg/kg/day Kidney 30 MRL February-12

Vanadium chronic 1.0E-04 mg/m3 2.9E-05 mg/kg/day Respiratory 30 MRL February-12

subchronic 1.0E-04 mg/m3 2.9E-05 mg/kg/day Respiratory 30 Chronic

Zinc chronic ND ND IRIS May-12

subchronic ND ND

Zirconium chronic ND ND

subchronic ND ND
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TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Chronic/ Inhalation RfC (1) Extrapolated RfD (1) Primary Target Organ or System / Combined RfC: Target Organ(s)

of  Potential Subchronic Value Units Value Units Critical Effect Uncertainty/Modifying Source(s) Date(s)

Concern Factors

TPH

Diesel Range Organics chronic ND ND

subchronic ND ND

EPH

C9-C18 Aliphatics chronic 2.0E-01 mg/m3 5.7E-02 mg/kg/day MADEP

subchronic 6.0E-01 mg/m3 1.7E-01 mg/kg/day MADEP

C11-C22 Aromatics chronic 5.0E-02 mg/m3 1.4E-02 mg/kg/day MADEP

subchronic 5.0E-01 mg/m3 1.4E-01 mg/kg/day MADEP

Notes:

In accordance with OSWER 9285.7-53, chronic RfDs are identified from the following heirarchy of sources: Checked by: JHP 5/6/12

Tier 1:

IRIS = Integrated Risk Information System: May-12

Tier 2:

PPRTV = Preliminary Peer-Reviewed Toxicity Value: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

Tier 3:

HEAST97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update

HEAST= Health Effects Assessment Summary Tables: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

MRL = Minimum Risk Level (ATSDR: chronic MRLs): February-12

REL - CALEPA December 2008 mg = milligram

In addition, provisional RfDs developed by NCEA are presented for informational purposes and to be used on a case-by-case basis: kg = kilogram

NCEA = National Center for Environmental Assessment: September 2004 Obtained from Region IX PRG Table ug - microgram

April 2007 Obtained from Region III RBC Table m3 - cubic meter

Subchronic RfDs are obtained from: BW = body weight

- ATSDR: Intermitent MRLs
- HEAST: subchronic RfDs (from HEAST FY 1997)

- Equal to chronic RfDs when values are not published in HEAST or by ATSDR

chronic - the chronic value is used as the subchronic RfD

Values for petroleum fractions are provided for informational purposes, and are developed by MADEP.

(1) - Inhalation non-cancer dose-response values are typically published as RfC values.  RfC values may be converted to RfDs 

        using the following equation (HEAST, 1997):  RfD (mg/kg-d) = RfC (mg/m3) x 20 m3/d / 70 kg, unless otherwise indicated

For RfDs obtained from NCEA (published in USEPA Region III RBC Table), it is assumed that the value has been converted

      from a RfC value.  Therefore, the RfD is converted back to a RfC value as follows:  RfC (mg/m3) = RfD (mg/kg/day) x 70 kg / 20 m3/day 

Value for chromium VI particulates; value for chromium VI as dissolved chromium VI aerosols or chromic acid mists is 8E-6 mg/m3

There is a National Ambient Air Quality Standard for lead of 1.5 µg/m3 averaged over three months



APPENDIX F3 

RAGS Part D ‘Table 6’s’ 
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor

of Potential Efficiency for Dermal (1) for Dermal (2) Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

VOLATILES

1,1-Dichloroethane 5.7E-03 (mg/kg/day) -1 100% 5.7E-03 (mg/kg/day) -1 NA CALEPA July 2009

1,1-Dichloroethene NA 100% NA Cannot be determined IRIS May-12

1,2-Dichloroethane 9.1E-02 (mg/kg/day) -1 100% 9.1E-02 (mg/kg/day) -1 B2 IRIS May-12

Chloroform NA 100% NA Likely carcinogenic in humans [a] IRIS May-12

Dibromochloromethane 8.4E-02 (mg/kg/day) -1 100% 8.4E-02 (mg/kg/day) -1 C IRIS May-12

Methyl-tert-butyl ether 1.8E-03 (mg/kg/day) -1 100% 1.8E-03 (mg/kg/day) -1 NA CALEPA July 2009

Tetrachloroethene 2.0E-03 (mg/kg/day) -1 100% 2.0E-03 (mg/kg/day) -1 Likely to be carcinogenic in humans IRIS May-12

Trichloroethene - kidney (see note) 9.3E-03 (mg/kg/day) -1 100% 9.3E-03 (mg/kg/day) -1 Carcinogenic to humans IRIS May-12

Trichloroethene - Liver & NHL (see note) 3.6E-02 (mg/kg/day) -1 100% 3.6E-02 (mg/kg/day) -1 Carcinogenic to humans IRIS May-12

Vinyl Chloride (adult only) 7.2E-01 (mg/kg/day) -1 100% 7.2E-01 (mg/kg/day) -1 Known carcinogen IRIS May-12

Vinyl Chloride (child and adult) 1.4E+00 (mg/kg/day) -1 100% 1.4E+00 (mg/kg/day) -1 Known carcinogen IRIS May-12

SEMIVOLATILES

1,4-Dioxane 1.0E-01 (mg/kg/day) -1 100% 1.0E-01 (mg/kg/day) -1 B2 IRIS May-12

3-Methylphenol (m-Cresol) NA ND NA C IRIS May-12

4-Methylphenol (p-Cresol) NA ND NA C IRIS May-12

Benzo(a)anthracene 7.3E-01 (mg/kg/day) -1 89% 7.3E-01 (mg/kg/day) -1 B2 ECAO May-12

Benzo(a)pyrene 7.3E+00 (mg/kg/day) -1 89% 7.3E+00 (mg/kg/day) -1 B2 IRIS May-12

Benzo(b)fluoranthene 7.3E-01 (mg/kg/day) -1 89% 7.3E-01 (mg/kg/day) -1 B2 ECAO May-12

Benzo(k)fluoranthene 7.3E-02 (mg/kg/day) -1 89% 7.3E-02 (mg/kg/day) -1 B2 ECAO May-12

Bis(2-chloroethyl)ether 1.1E+00 (mg/kg/day) -1 100% 1.1E+00 (mg/kg/day) -1 B2 IRIS May-12

Bis(2-ethylhexyl)phthalate (BEHP) 1.4E-02 (mg/kg/day) -1 100% 1.4E-02 (mg/kg/day) -1 B2 IRIS May-12

Carbazole 2.0E-02 (mg/kg/day) -1 100% 2.0E-02 (mg/kg/day) -1 B2 HEAST May-12

Dibenzo(a,h)anthracene 7.3E+00 (mg/kg/day) -1 89% 7.3E+00 (mg/kg/day) -1 B2 ECAO May-12

Indeno(1,2,3-cd)pyrene 7.3E-01 (mg/kg/day) -1 89% 7.3E-01 (mg/kg/day) -1 B2 ECAO May-12

PESTICIDES/PCBs

Aroclor-1254 2.0E+00 (mg/kg/day) -1 80% 2.0E+00 (mg/kg/day) -1 See PCBs

Aroclor 1260 2.0E+00 (mg/kg/day) -1 80% 2.0E+00 (mg/kg/day) -1 See PCBs

INORGANICS/METALS

Aluminum ND ND ND

Antimony ND ND ND IRIS May-12

Arsenic 1.5E+00 (mg/kg/day) -1 95% 1.5E+00 (mg/kg/day) -1 A IRIS May-12

Barium NA NA D IRIS May-12

Beryllium NA NA Cannot be determined IRIS May-12
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor

of Potential Efficiency for Dermal (1) for Dermal (2) Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

Boron NA NA Inadequate evidence IRIS May-12

Cadmium ND ND ND IRIS May-12

Chromium VI NA IRIS May-12

Cobalt ND ND ND

Copper NA NA D IRIS May-12

Fluoride ND ND ND

Iron ND ND ND

Lead NA NA B2 IRIS May-12

Manganese NA NA D IRIS May-12

Mercury (as elemental mercury) NA NA D IRIS May-12

Molybdenum ND ND ND IRIS May-12

Nickel ND ND ND IRIS May-12

Nitrate ND ND ND IRIS May-12

Nitrite ND ND ND IRIS May-12

Selenium NA NA D IRIS May-12

Silica NA NA NA IRIS May-12

Sulfates as SO4 ND ND ND

Thallium NA NA D IRIS May-12

Thorium NA NA NA IRIS May-12

Titanium ND ND ND

Tungsten ND ND ND

Uranium (elemental, soluble salts) NA NA NA IRIS May-12

Vanadium ND ND ND

Zinc NA NA Inadequate evidence IRIS May-12

Zirconium ND ND ND

TPH

C9-C18 Aliphatics ND ND ND

C11-C22 Aromatics ND ND ND
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TABLE 6.1

CANCER TOXICITY DATA -- ORAL/DERMAL

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral Cancer Slope Factor

of Potential Efficiency for Dermal (1) for Dermal (2) Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

Notes: mg = milligram Checked by: JHP 05/06/12

In accordance with OSWER 9285.7-53, slope factors are identified from the following heirarchy of sources: kg = kilogram

Tier 1: BW = body weight

IRIS = Integrated Risk Information System: May-12 ND = no data available

Tier 2:

PPRTV = Preliminary Peer-Reviewed Reference Toxicity Value May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

Tier 3:

HEAST97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update

HEAST= Health Effects Assessment Summary Tables: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

CALEPA - California Environmental Protection Agency July 2009

In addition, provisional RfDs developed by NCEA are presented for informational purposes and to be used on a case-by-case basis:

ECAE =  Environmental Criteria Assessment Office: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

WHO = World Health Organization May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

(1) Values obtained from RAGS Volume 1 (Part E, Supplemental Guidance for Dermal Risk Assessment, Interim Guidance) (EPA, 2004) Weight of Evidence:

       Per this guidance, a value of 100% is used for analytes without published values.      A - Human carcinogen

(2)  Adjusted Dermal SF = Oral SF / Oral to Dermal Adjustment Factor.  Per RAGS Part E (USEPA, 2004), adjustments are only performed      B1 - Probable human carcinogen - indicates that limited human data are available

       for chemicals that have an oral absorption efficiency of less than 50%.      B2 - Probable human carcinogen - indicates sufficient evidence in animals 

For trichloroethene, carcinogenic effects to the kidney are associated with a mutagenic mode of action, where as carcinogenic effects to the liver           and inadequate or no evidence in humans 

and other targets are not associated with a mutagenic moe of action.  Per EPA guidance, the slope factor of 4.6E-02 per mg/kg/day is separated into      C - Possible human carcinogen

a slope factor for mutagenic effects to the kidney, and a slope factor for non-mutagenic effecs to othter targets.      D - Not classifiable as a human carcinogen

PCB slope factors are applicable to Aroclors 1016, 1248, 1254, and 1260.

[a] - The RfD for chloroform is protective for cancer risk.

[b] - Slope Factor for Benzo(a)Pyrene used for other carcinogenic PAHs, adjusted by Relative Potency Factors of 1.0 [benzo(a)pyrene,dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)flouoranthene,

      indeno(1,2,3-c,d)pyrene]; 0.01 [benzo(k)fluoranthene]; 0.001 [chrysene].
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Unit Risk Inhalation Cancer Slope Factor (1) Weight of Evidence/ Unit Risk: Inhalation Cancer Slope Factor

of Potential Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

VOLATILES

1,1-Dichloroethane 1.6E-06 (ug/m3)-1 5.7E-03 (mg/kg/day) -1 NA CALEPA July 2009

1,1-Dichloroethene NA NA Inadequate data IRIS May-12

1,2-Dichloroethane 2.6E-05 (ug/m3)-1 9.2E-02 (mg/kg/day) -1 B2 IRIS May-12

Chloroform 2.3E-05 (ug/m3)-1 8.2E-02 (mg/kg/day) -1 Likely carcinogenic in humans IRIS May-12

Dibromochloromethane 2.7E-05 9.6E-02 C CALEPA December 2009

Methyl-tert-butyl ether 2.6E-07 (ug/m3)-1 9.2E-04 (mg/kg/day) -1 NA CALEPA July 2009

Tetrachloroethene 3E-07 (ug/m3)-1 1.1E-03 (mg/kg/day) -1 Likely carcinogenic in humans IRIS May-12

Trichloroethene - kidney (see note) 1.0E-06 (ug/m3)-1 3.5E-03 (mg/kg/day) -1 Carcinogenic to humans IRIS May-12

Trichloroethene - Liver & NHL (see note) 3.1E-06 (ug/m3)-1 1.1E-02 (mg/kg/day) -1 Carcinogenic to humans IRIS May-12

Vinyl Chloride (adult only) 4.4E-06 (ug/m3)-1 1.6E-02 (mg/kg/day) -1 Known human carcinogen IRIS May-12

Vinyl Chloride (adult and child) 8.8E-06 (ug/m3)-1 3.1E-02 (mg/kg/day) -1 Known human carcinogen IRIS May-12

SEMIVOLATILES

1,4-Dioxane 7.7E-06 (ug/m3)-1 2.7E-02 (mg/kg/day) -1 NA CALEPA July 2009

3-Methylphenol (m-cresol) NA NA C IRIS May-12

4-Methylphenol (p-Cresol) NA NA C IRIS May-12

Benzo(a)anthracene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day) -1 B2 CALEPA July 2009

Benzo(a)pyrene 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day) -1 B2 CALEPA July 2009

Benzo(b)fluoranthene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day) -1 B2 CALEPA July 2009

Benzo(k)fluoranthene 1.1E-05 (ug/m3)-1 3.9E-02 (mg/kg/day) -1 B2 CALEPA July 2009

Bis(2-chloroethyl)ether 3.3E-04 (ug/m3)-1 1.2E+00 (mg/kg/day) -1 B2 IRIS May-12

bis(2-ethylhexyl)phthalate (BEHP) 2.4E-06 (ug/m3)-1 8.5E-03 (mg/kg/day) -1 NA CALEPA July 2009

Carbazole ND ND ND HEAST97 FY 1997

Dibenzo(a,h)anthracene 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day) -1 B2 CALEPA July 2009

Indeno(1,2,3-cd)pyrene 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day) -1 B2 CALEPA July 2009

PESTICIDES/PCBs

Aroclor 1254 5.7E-04 (ug/m3)-1 2.00E+00 (mg/kg/day) -1 B2 See PCBs

Aroclor 1260 5.7E-04 (ug/m3)-1 2.00E+00 (mg/kg/day) -1 B2 See PCBs

INORGANICS/METALS

Aluminum ND ND ND

Antimony ND ND ND IRIS May-12
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Unit Risk Inhalation Cancer Slope Factor (1) Weight of Evidence/ Unit Risk: Inhalation Cancer Slope Factor

of Potential Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

Arsenic 4.3E-03 (ug/m3)-1 1.50E+01 (mg/kg/day) -1 A IRIS May-12

Barium NA NA D IRIS May-12

Beryllium 2.4E-03 (ug/m3)-1 8.40E+00 (mg/kg/day) -1 Likely carcinogenic in humans IRIS May-12

Cadmium 1.8E-03 (ug/m3)-1 6.30E+00 (mg/kg/day) -1 B1 IRIS May-12

Chromium VI 8.4E-02 (ug/m3)-1 4.20E+01 (mg/kg/day) -1 Known human carcinogen IRIS May-12

Cobalt 2.5E-06 9.0E-03 (mg/kg/day) -1 ND PPRTV May-12

Copper NA NA D IRIS May-12

Fluoride ND ND ND

Iron ND ND ND

Lead NA NA B2 IRIS May-12

Manganese NA NA D IRIS May-12

Mercury (as elemental mercury) NA NA D IRIS May-12

Molybdenum ND ND ND IRIS May-12

Nickel 2.40E-04 (ug/m3)-1 8.40E-01 (mg/kg/day) -1 A IRIS May-12

Nitrate ND ND ND IRIS May-12

Nitrite ND ND ND IRIS May-12

Selenium NA NA D IRIS May-12

Silica NA NA NA IRIS May-12

Sulfates as SO4 ND ND ND

Thallium NA NA D IRIS May-12

Thorium NA NA NA IRIS May-12

Titanium ND ND ND

Tungsten ND ND ND

Uranium (elemental, soluble salts) NA NA NA IRIS May-12

Vanadium ND ND ND

Zinc NA NA Inadequate data IRIS May-12

Zirconium ND ND ND

TPH

C9-C18 Aliphatics ND ND ND

C11-C22 Aromatics ND ND ND
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION

NUCLEAR METALS, INC.

CONCORD, MASSACHUSETTS

Chemical Unit Risk Inhalation Cancer Slope Factor (1) Weight of Evidence/ Unit Risk: Inhalation Cancer Slope Factor

of Potential Cancer Guideline

Concern Value Units Value Units Description Source(s) Date(s)

Notes:

In accordance with OSWER 9285.7-53, unit risk values are identified from the following heirarchy of sources: Checked by: JHP 5/6/12

Tier 1:

IRIS = Integrated Risk Information System: May-12

Tier 2:

PPRTV = Preliminary Peer-Reviewed Reference Toxicity Value May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

Tier 3:

HEAST-97= Health Effects Assessment Summary Tables: FY 1997 From HEAST FY 1997 Update

HEAST= Health Effects Assessment Summary Tables: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites

CALEPA - California Environmental Protection Agency July 2009

In addition, provisional RfDs developed by NCEA are presented for informational purposes and to be used on a case-by-case basis:

ECAO =  Environmental Criteria Assessment Office: May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites
May-12 Obtained from Oak Ridge National Laboratory Regional Screening Levels for Chemica              

(1) - Inhalation cancer dose-response values are typically published as unit risk values.  Unit risk values Weight of Evidence:

        may be converted to slope factors using the following equation (HEAST, 1997):      A - Human carcinogen

       Adjustment = 70 kg [adult body weight] * 1000 ug/mg [conversion factor] / 20 m3/day [inhalation rate]      B1 - Probable human carcinogen - indicates that limited human data are available

     and:   Inhalation Slope Factor = Unit Risk * Adjustment      B2 - Probable human carcinogen - indicates sufficient evidence in animals 

For inhalation dose-response values published as slope factors  it is assumed that           and inadequate or no evidence in humans 

     the value has been converted from a Unit Risk value.  Therefore, the slope factor is converted back      C - Possible human carcinogen

     to a unit risk value as follows:  20 m3/day / 70 kg * 1000 ug/mg      D - Not classifiable as a human carcinogen

For trichloroethene, carcinogenic effects to the kidney are associated with a mutagenic mode of action, where as carcinogenic effects to the liver mg = milligram

and other targets are not associated with a mutagenic moe of action.  Per EPA guidance, the unit risk of 4.1E-06 per ug/m3 is separated into ug = microgram

a unit risk for mutagenic effects to the kidney, and a unit risk for non-mutagenic effecs to othter targets. kg = kilogram

    PAHs, adjusted by Relative Potency Factors of 1.0 [benzo(a)pyrene, m3 = cubic meter

    dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)flouoranthene, BW = body weight

    indeno(1,2,3-c,d)pyrene]; 0.01 [benzo(k)fluoranthene]; 0.001 [chrysene]. ND = no data available



Table 6-3
Cancer Toxicity Data -- Radionuclides

Baseline Human Health Risk Assessment
Nuclear Metals, Inc.

Concord, Massachusetts

Chemical
Water Ingestion

Cancer Slope Factor

Soil Ingestion - Whole 
Population

Cancer Slope Factor
Soil Ingestion - Adult
Cancer Slope Factor

External Exposure
Cancer Slope Factor

Inhalation
Cancer Slope Factor

Food Ingestion
Cancer Slope Factor Cancer Slope Factor

of Potential

Concern Value Units Value Units Value Units Value Units Value Units Value Units Source(s) Date(s)

Ac-227+D 4.86E-10 Risk/pCi 1.16E-09 Risk/pCi 3.45E-10 Risk/pCi 1.47E-06 Risk/y per pCi/g 2.09E-07 Risk/pCi 6.53E-10 Risk/pCi HEAST01 April-01

Bi-210 8.92E-12 Risk/pCi 2.55E-11 Risk/pCi 3.74E-12 Risk/pCi 2.76E-09 Risk/y per pCi/g 3.17E-10 Risk/pCi 1.30E-11 Risk/pCi HEAST01 April-01

Pb-210 8.81E-10 Risk/pCi 1.84E-09 Risk/pCi 5.99E-10 Risk/pCi 1.41E-09 Risk/y per pCi/g 2.77E-09 Risk/pCi 1.18E-09 Risk/pCi HEAST01 April-01

Po-210 3.77E-10 Risk/pCi 7.96E-10 Risk/pCi 2.96E-10 Risk/pCi 3.95E-11 Risk/y per pCi/g 1.08E-08 Risk/pCi 2.25E-09 Risk/pCi HEAST01 April-01

Ra-226+D 3.86E-10 Risk/pCi 7.30E-10 Risk/pCi 2.95E-10 Risk/pCi 8.49E-06 Risk/y per pCi/g 1.16E-08 Risk/pCi 5.15E-10 Risk/pCi HEAST01 April-01

Th-230 9.10E-11 Risk/pCi 2.02E-10 Risk/pCi 7.73E-11 Risk/pCi 8.19E-10 Risk/y per pCi/g 2.85E-08 Risk/pCi 1.19E-10 Risk/pCi HEAST01 April-01

U-234 7.07E-11 Risk/pCi 1.58E-10 Risk/pCi 5.11E-11 Risk/pCi 2.52E-10 Risk/y per pCi/g 1.14E-08 Risk/pCi 9.55E-11 Risk/pCi HEAST01 April-01

U-235+D 7.18E-11 Risk/pCi 1.63E-10 Risk/pCi 5.03E-11 Risk/pCi 5.43E-07 Risk/y per pCi/g 1.01E-08 Risk/pCi 9.76E-11 Risk/pCi HEAST01 April-01

U-238+D 8.71E-11 Risk/pCi 2.10E-10 Risk/pCi 5.62E-11 Risk/pCi 1.14E-07 Risk/y per pCi/g 9.35E-09 Risk/pCi 1.21E-10 Risk/pCi HEAST01 April-01

Notes:
HEAST01 = Health Effects Assessment Summary Tables April 16, 2001

Soil Ingestion - Adult values taken from USEPA, 2007.  Radionuclide Toxicity and Preliminary Remediation Goals for Superfund.  November 13.  http://epa-prgs.ornl.gov/radionuclides/download/rad_master_prg_table_pci.pdf

Risk/pCi - Risk per picocurie Prepared by / Date: KJC 07/13/09

Risk/y per pCi/g - Risk per year per picocurie per gram Checked by / Date: BJR 07/16/09
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RAGS Part D ‘Table 7’s’



TABLE 7-C.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA INGESTION Benzo(a)anthracene 0.047 mg/kg 6.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.6E-08 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06

Benzo(a)pyrene 0.063 mg/kg 8.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.1E-07 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6E-06
Benzo(b)fluoranthene 0.085 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.2E-08 2.5E-07 mg/kg/day 3.0E-02 mg/kg/day 8E-06
Benzo(k)fluoranthene 0.044 mg/kg 5.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.3E-09 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4E-06
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.6E-08 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9E-06
Aroclor-1254 0.016 mg/kg 4.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.0E-09 4.7E-08 mg/kg/day 2.0E-05 mg/kg/day 2E-03
Aroclor-1260 0.0094 mg/kg 2.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.7E-09 2.7E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aluminum 11370 mg/kg NC NC 3.3E-02 mg/kg/day 1.0E+00 mg/kg/day 3E-02
Antimony 0.075 mg/kg NC NC 2.2E-07 mg/kg/day 4.0E-04 mg/kg/day 5E-04
Arsenic 8.4 mg/kg 2.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.2E-06 2.5E-05 mg/kg/day 3.0E-04 mg/kg/day 8E-02
Beryllium 0.45 mg/kg NC NC 1.3E-06 mg/kg/day 2.0E-03 mg/kg/day 7E-04
Chromium 14.7 mg/kg NC NC 4.3E-05 mg/kg/day 3.0E-03 mg/kg/day 1E-02
Cobalt 2.5 mg/kg NC NC 7.3E-06 mg/kg/day 3.0E-04 mg/kg/day 2E-02
Copper 7.5 mg/kg NC NC 2.2E-05 mg/kg/day 4.0E-02 mg/kg/day 5E-04
Iron 11138 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5E-02
Lead 28 mg/kg 7.0E-06 mg/kg/day NA 8.2E-05 mg/kg/day ND
Manganese 361 mg/kg NC NC 1.1E-03 mg/kg/day 7.1E-02 mg/kg/day 1E-02
Thallium 0.08 mg/kg NC NC 2.3E-07 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 480 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 0.43 mg/kg NC NC 1.3E-06 mg/kg/day ND
Uranium 6.6 mg/kg NC NC 1.9E-05 mg/kg/day 6.0E-04 mg/kg/day 3E-02
Vanadium 22 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 0.91 mg/kg NC NC 2.7E-06 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 6.1E-05 mg/kg/day 3.0E-02 mg/kg/day 2E-03

EXPOSURE ROUTE TOTAL 4.0E-06 3E-01

DERMAL Benzo(a)anthracene 0.047 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.7E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.063 mg/kg 3.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.2E-07 6.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(b)fluoranthene 0.085 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.0E-08 9.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Benzo(k)fluoranthene 0.044 mg/kg 2.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.6E-09 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 4.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.1E-08 9.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Aroclor-1254 0.016 mg/kg 1.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.1E-09 1.8E-08 mg/kg/day 2.0E-05 mg/kg/day 9E-04
Aroclor-1260 0.0094 mg/kg 9.2E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.8E-09 1.1E-08 mg/kg/day 2.0E-05 mg/kg/day 5E-04
Aluminum 11370 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.075 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.4 mg/kg 1.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.7E-07 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7E-03
Beryllium 0.45 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 14.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 7.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11138 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 361 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.08 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 480 mg/kg NC NC -- ND
Tungsten 0.43 mg/kg NC NC -- ND
Uranium 6.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 0.91 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-02 mg/kg/day 6E-04

--
EXPOSURE ROUTE TOTAL 5.7E-07 9E-03

EXPOSURE POINT TOTAL 4.6E-06 3E-01
EXPOSURE MEDIUM TOTAL 4.6E-06 3E-01
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TABLE 7-C.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT OPEN SPACE AREA DUST INHALATION Benzo(a)anthracene 0.047 mg/kg 9.7E-11 ug/m3 1.1E-04 (ug/m3)-1 1.1E-14 2.1E-10 ug/m3 ND
Benzo(a)pyrene 0.063 mg/kg 1.3E-10 ug/m3 1.1E-03 (ug/m3)-1 1.4E-13 2.9E-10 ug/m3 ND
Benzo(b)fluoranthene 0.085 mg/kg 1.7E-10 ug/m3 1.1E-04 (ug/m3)-1 1.9E-14 3.8E-10 ug/m3 ND
Benzo(k)fluoranthene 0.044 mg/kg 9.0E-11 ug/m3 1.1E-05 (ug/m3)-1 1.0E-15 2.0E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.8E-10 ug/m3 1.1E-04 (ug/m3)-1 2.0E-14 4.0E-10 ug/m3 ND
Aroclor-1254 0.016 mg/kg 6.2E-12 ug/m3 5.7E-04 (ug/m3)-1 3.5E-15 7.2E-11 ug/m3 ND
Aroclor-1260 0.0094 mg/kg 3.6E-12 ug/m3 5.7E-04 (ug/m3)-1 2.1E-15 4.3E-11 ug/m3 ND
Aluminum 11370 mg/kg NC NC 5.1E-05 ug/m3 5.0E+00 ug/m3 1E-05
Antimony 0.075 mg/kg NC NC 3.4E-10 ug/m3 ND
Arsenic 8.4 mg/kg 3.3E-09 ug/m3 4.3E-03 (ug/m3)-1 1.4E-11 3.8E-08 ug/m3 1.5E-02 ug/m3 3E-06
Beryllium 0.45 mg/kg 1.7E-10 ug/m3 2.4E-03 (ug/m3)-1 4.2E-13 2.0E-09 ug/m3 2.0E-02 ug/m3 1E-07
Chromium 14.7 mg/kg 3.0E-08 ug/m3 8.4E-02 (ug/m3)-1 2.5E-09 6.7E-08 ug/m3 1.0E-01 ug/m3 7E-07
Cobalt 2.5 mg/kg 9.7E-10 ug/m3 2.5E-06 (ug/m3)-1 2.5E-15 1.1E-08 ug/m3 6.0E-03 ug/m3 2E-06
Copper 7.5 mg/kg NC NC 3.4E-08 ug/m3 ND
Iron 11138 mg/kg NC NC 5.0E-05 ug/m3 ND
Lead 28 mg/kg 1.1E-08 ug/m3 NA 1.3E-07 ug/m3 ND
Manganese 361 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3E-05
Thallium 0.08 mg/kg NC NC 3.6E-10 ug/m3 ND
Thorium 5.1 mg/kg NC NC 2.3E-08 ug/m3 ND
Titanium 480 mg/kg NC NC 2.2E-06 ug/m3 ND
Tungsten 0.43 mg/kg NC NC 1.9E-09 ug/m3 ND
Uranium 6.6 mg/kg NC NC 3.0E-08 ug/m3 3.0E-01 ug/m3 1E-07
Vanadium 22 mg/kg NC NC 1.0E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 0.91 mg/kg NC NC 4.1E-09 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 9.5E-08 ug/m3 5.0E+01 ug/m3 2E-09

EXPOSURE ROUTE TOTAL 2.6E-09 5E-05
EXPOSURE POINT TOTAL 2.6E-09 5E-05

EXPOSURE MEDIUM TOTAL 2.6E-09 5E-05

SOIL TOTAL 4.6E-06 3E-01
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Benzo(a)pyrene 0.0439 mg/kg 1.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.4E-07 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06

Benzo(b)fluoranthene 0.0537 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.7E-08 5.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Carbazole 0.0222 mg/kg 1.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.6E-11 2.1E-08 mg/kg/day ND
Aroclor-1254 0.2 mg/kg 1.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.3E-08 1.9E-07 mg/kg/day 2.0E-05 mg/kg/day 9E-03
Aroclor-1260 0.051 mg/kg 4.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.3E-09 4.8E-08 mg/kg/day 2.0E-05 mg/kg/day 2E-03
Aluminum 6921 mg/kg NC NC 6.6E-03 mg/kg/day 1.0E+00 mg/kg/day 7E-03
Arsenic 3 mg/kg 2.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.7E-07 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9E-03
Beryllium 12.3 mg/kg NC NC 1.2E-05 mg/kg/day 2.0E-03 mg/kg/day 6E-03
Chromium 12.7 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4E-03
Cobalt 2 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6E-03
Copper 76 mg/kg NC NC 7.2E-05 mg/kg/day 4.0E-02 mg/kg/day 2E-03
Iron 5711 mg/kg NC NC 5.4E-03 mg/kg/day 7.0E-01 mg/kg/day 8E-03
Mercury 0.41 mg/kg NC NC 3.9E-07 mg/kg/day 3.0E-04 mg/kg/day 1E-03
Molybdenum 41 mg/kg NC NC 3.9E-05 mg/kg/day 5.0E-03 mg/kg/day 8E-03
Thallium 0.21 mg/kg NC NC 2.0E-07 mg/kg/day ND
Thorium 2.1 mg/kg NC NC 2.0E-06 mg/kg/day ND
Titanium 349 mg/kg NC NC 3.3E-04 mg/kg/day ND
Tungsten 3.1 mg/kg NC NC 2.9E-06 mg/kg/day ND
Uranium 17.5 mg/kg NC NC 1.7E-05 mg/kg/day 6.0E-04 mg/kg/day 3E-02
Zirconium 1.7 mg/kg NC NC 1.6E-06 mg/kg/day ND
C11-C22 Aromatics 214 mg/kg NC NC 2.0E-04 mg/kg/day 3.0E-02 mg/kg/day 7E-03

EXPOSURE ROUTE TOTAL 5.6E-07 1E-01

DERMAL Benzo(a)pyrene 0.0439 mg/kg 5.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.2E-08 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07
Benzo(b)fluoranthene 0.0537 mg/kg 7.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.1E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Carbazole 0.0222 mg/kg 4.2E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.5E-12 4.9E-09 mg/kg/day ND
Aroclor-1254 0.2 mg/kg 5.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.1E-08 6.2E-08 mg/kg/day 2.0E-05 mg/kg/day 3E-03
Aroclor-1260 0.051 mg/kg 1.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.7E-09 1.6E-08 mg/kg/day 2.0E-05 mg/kg/day 8E-04
Aluminum 6921 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 3 mg/kg 1.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.6E-08 2.0E-07 mg/kg/day 3.0E-04 mg/kg/day 7E-04
Beryllium 12.3 mg/kg NC NC -- 1.4E-05 mg/kg/day
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TABLE 7-C.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SEDIMENT SEDIMENT SPHAGNUM BOG DERMAL Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 76 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 5711 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 0.41 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 41 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 2.1 mg/kg NC NC -- ND
Titanium 349 mg/kg NC NC -- ND
Tungsten 3.1 mg/kg NC NC -- ND
Uranium 17.5 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 214 mg/kg NC NC 4.8E-05 mg/kg/day 3.0E-02 mg/kg/day 2E-03

EXPOSURE ROUTE TOTAL 8.6E-08 6E-03
EXPOSURE POINT TOTAL 6.5E-07 1E-01

EXPOSURE MEDIUM TOTAL 6.5E-07 1E-01

SEDIMENT TOTAL 6.5E-07 1E-01
SURFACE WATER SPHAGNUM BOG DERMAL Trichloroethene - Kidney 0.00035 mg/l 5.6E-08 mg/kg/day 9.3E-03 mg/kg/day 5.3E-10 1.2E-07 mg/kg/day

Trichloroethene - Liver&NHL 0.00035 mg/l 1.1E-08 mg/kg/day 3.6E-02 mg/kg/day 3.8E-10 1.2E-07 mg/kg/day
Trichloroethene 0.00035 mg/l 6.0E-09 mg/kg/day 7.0E-08 mg/kg/day 5.0E-04 mg/kg/day 1E-04
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 1.2E-07 mg/kg/day NA 1.4E-06 mg/kg/day 5.0E-02 mg/kg/day 3E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 3.1E-07 mg/kg/day 6.0E-05 mg/kg/day 5E-03
Arsenic 0.0015 mg/l 1.9E-09 mg/kg/day 1.5E+00 mg/kg/day 2.8E-09 2.2E-08 mg/kg/day 3.0E-04 mg/kg/day 7E-05
Barium 0.029 mg/l NC NC 4.2E-07 mg/kg/day 1.4E-02 mg/kg/day 3E-05

SURFACE 
WATER

g g g y g g y
Beryllium 0.0059 mg/l NC NC 8.5E-08 mg/kg/day 1.4E-05 mg/kg/day 6E-03
Cadmium 0.0002 mg/l NC NC 2.9E-09 mg/kg/day 2.5E-05 mg/kg/day 1E-04
Chromium 0.0222 mg/l NC NC 6.4E-07 mg/kg/day 7.5E-05 mg/kg/day 9E-03
Cobalt 0.00074 mg/l NC NC 1.1E-08 mg/kg/day 3.0E-04 mg/kg/day 4E-05
Copper 0.13 mg/l NC NC 1.9E-06 mg/kg/day 4.0E-02 mg/kg/day 5E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 1.7E-06 mg/kg/day 9.6E-04 mg/kg/day 2E-03
Mercury 0.00037 mg/l NC NC 5.4E-09 mg/kg/day 2.1E-05 mg/kg/day 3E-04
Molybdenum 0.056 mg/l NC NC 8.1E-07 mg/kg/day 5.0E-03 mg/kg/day 2E-04
Nickel 0.0077 mg/l NC NC 2.2E-08 mg/kg/day 8.0E-04 mg/kg/day 3E-05
Selenium 0.0033 mg/l NC NC 4.8E-08 mg/kg/day 5.0E-03 mg/kg/day 1E-05
Thallium 0.00018 mg/l NC NC 2.6E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 3.0E-07 mg/kg/day 6.0E-04 mg/kg/day 5E-04
Vanadium 0.0044 mg/l NC NC 6.4E-08 mg/kg/day 1.3E-04 mg/kg/day 5E-04
Zirconium 0.0013 mg/l NC NC -- ND
C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day

EXPOSURE ROUTE TOTAL 3.7E-09 2E-02
EXPOSURE POINT TOTAL 3.7E-09 2E-02

EXPOSURE MEDIUM TOTAL 3.7E-09 2E-02

SURFACE WATER TOTAL 3.7E-09 2E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.2E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4E-01

NOTES: Prepared by / Date: KJC 06/04/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/06/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-C.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA INGESTION Benzo(a)anthracene 0.047 mg/kg 9.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.6E-09 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07

Benzo(a)pyrene 0.063 mg/kg 1.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.9E-08 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7E-07
Benzo(b)fluoranthene 0.085 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-08 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9E-07
Benzo(k)fluoranthene 0.044 mg/kg 8.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.2E-10 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.3E-08 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9E-07
Aroclor-1254 0.016 mg/kg 1.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.4E-09 5.0E-09 mg/kg/day 2.0E-05 mg/kg/day 3E-04
Aroclor-1260 0.0094 mg/kg 1.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.0E-09 2.9E-09 mg/kg/day 2.0E-05 mg/kg/day 1E-04
Aluminum 11370 mg/kg NC NC 3.6E-03 mg/kg/day 1.0E+00 mg/kg/day 4E-03
Antimony 0.075 mg/kg NC NC 2.3E-08 mg/kg/day 4.0E-04 mg/kg/day 6E-05
Arsenic 8.4 mg/kg 9.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.4E-06 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9E-03
Beryllium 0.45 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7E-05
Chromium 14.7 mg/kg NC NC 4.6E-06 mg/kg/day 3.0E-03 mg/kg/day 2E-03
Cobalt 2.5 mg/kg NC NC 7.8E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Copper 7.5 mg/kg NC NC 2.3E-06 mg/kg/day 4.0E-02 mg/kg/day 6E-05
Iron 11138 mg/kg NC NC 3.5E-03 mg/kg/day 7.0E-01 mg/kg/day 5E-03
Lead 28 mg/kg 3.0E-06 mg/kg/day NA 8.8E-06 mg/kg/day ND
Manganese 361 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2E-03
Thallium 0.08 mg/kg NC NC 2.5E-08 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 1.6E-06 mg/kg/day ND
Titanium 480 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 0.43 mg/kg NC NC 1.3E-07 mg/kg/day ND
Uranium 6.6 mg/kg NC NC 2.1E-06 mg/kg/day 6.0E-04 mg/kg/day 3E-03
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 0.91 mg/kg NC NC 2.8E-07 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 6.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2E-04

EXPOSURE ROUTE TOTAL 1.5E-06 3E-02

DERMAL Benzo(a)anthracene 0.047 mg/kg 4.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.4E-09 7.6E-09 mg/kg/day 3.0E-02 mg/kg/day 3E-07

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(a)pyrene 0.063 mg/kg 6.3E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.6E-08 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-07
Benzo(b)fluoranthene 0.085 mg/kg 8.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.2E-09 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Benzo(k)fluoranthene 0.044 mg/kg 4.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.2E-10 7.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 8.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.5E-09 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Aroclor-1254 0.016 mg/kg 9.6E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.9E-09 2.8E-09 mg/kg/day 2.0E-05 mg/kg/day 1E-04
Aroclor-1260 0.0094 mg/kg 5.6E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.1E-09 1.6E-09 mg/kg/day 2.0E-05 mg/kg/day 8E-05
Aluminum 11370 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.075 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.4 mg/kg 1.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.6E-07 3.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1E-03
Beryllium 0.45 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 14.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 7.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11138 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 361 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.08 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 480 mg/kg NC NC -- ND
Tungsten 0.43 mg/kg NC NC -- ND
Uranium 6.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 0.91 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 2.6E-06 mg/kg/day 3.0E-02 mg/kg/day 9E-05

--
EXPOSURE ROUTE TOTAL 2.3E-07 1E-03

EXPOSURE POINT TOTAL 1.7E-06 3E-02
EXPOSURE MEDIUM TOTAL 1.7E-06 3E-02
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TABLE 7-C.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT OPEN SPACE AREA DUST INHALATION Benzo(a)anthracene 0.047 mg/kg 1.3E-10 ug/m3 1.1E-04 (ug/m3)-1 1.4E-14 2.1E-10 ug/m3 ND
Benzo(a)pyrene 0.063 mg/kg 1.8E-10 ug/m3 1.1E-03 (ug/m3)-1 1.9E-13 2.9E-10 ug/m3 ND
Benzo(b)fluoranthene 0.085 mg/kg 2.4E-10 ug/m3 1.1E-04 (ug/m3)-1 2.6E-14 3.8E-10 ug/m3 ND
Benzo(k)fluoranthene 0.044 mg/kg 1.2E-10 ug/m3 1.1E-05 (ug/m3)-1 1.4E-15 2.0E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 2.5E-10 ug/m3 1.1E-04 (ug/m3)-1 2.7E-14 4.0E-10 ug/m3 ND
Aroclor-1254 0.016 mg/kg 2.5E-11 ug/m3 5.7E-04 (ug/m3)-1 1.4E-14 7.2E-11 ug/m3 ND
Aroclor-1260 0.0094 mg/kg 1.5E-11 ug/m3 5.7E-04 (ug/m3)-1 8.3E-15 4.3E-11 ug/m3 ND
Aluminum 11370 mg/kg NC NC 5.1E-05 ug/m3 5.0E+00 ug/m3 1E-05
Antimony 0.075 mg/kg NC NC 3.4E-10 ug/m3 ND
Arsenic 8.4 mg/kg 1.3E-08 ug/m3 4.3E-03 (ug/m3)-1 5.6E-11 3.8E-08 ug/m3 1.5E-02 ug/m3 3E-06
Beryllium 0.45 mg/kg 7.0E-10 ug/m3 2.4E-03 (ug/m3)-1 1.7E-12 2.0E-09 ug/m3 2.0E-02 ug/m3 1E-07
Chromium 14.7 mg/kg 4.1E-08 ug/m3 8.4E-02 (ug/m3)-1 3.5E-09 6.7E-08 ug/m3 1.0E-01 ug/m3 7E-07
Cobalt 2.5 mg/kg 3.9E-09 ug/m3 2.5E-06 (ug/m3)-1 9.9E-15 1.1E-08 ug/m3 6.0E-03 ug/m3 2E-06
Copper 7.5 mg/kg NC NC 3.4E-08 ug/m3 ND
Iron 11138 mg/kg NC NC 5.0E-05 ug/m3 ND
Lead 28 mg/kg 4.3E-08 ug/m3 NA 1.3E-07 ug/m3 ND
Manganese 361 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3E-05
Thallium 0.08 mg/kg NC NC 3.6E-10 ug/m3 ND
Thorium 5.1 mg/kg NC NC 2.3E-08 ug/m3 ND
Titanium 480 mg/kg NC NC 2.2E-06 ug/m3 ND
Tungsten 0.43 mg/kg NC NC 1.9E-09 ug/m3 ND
Uranium 6.6 mg/kg NC NC 3.0E-08 ug/m3 3.0E-01 ug/m3 1E-07
Vanadium 22 mg/kg NC NC 1.0E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 0.91 mg/kg NC NC 4.1E-09 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 9.5E-08 ug/m3 5.0E+01 ug/m3 2E-09

EXPOSURE ROUTE TOTAL 3.5E-09 5E-05
EXPOSURE POINT TOTAL 3.5E-09 5E-05

EXPOSURE MEDIUM TOTAL 3.5E-09 5E-05

SOIL TOTAL 1.7E-06 3E-02
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Benzo(a)pyrene 0.0439 mg/kg 2.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.0E-08 4.5E-09 mg/kg/day 3.0E-02 mg/kg/day 1E-07

Benzo(b)fluoranthene 0.0537 mg/kg 3.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.5E-09 5.5E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Carbazole 0.0222 mg/kg 7.7E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.5E-11 2.3E-09 mg/kg/day ND
Aroclor-1254 0.2 mg/kg 7.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.4E-08 2.0E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aroclor-1260 0.051 mg/kg 1.8E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.6E-09 5.2E-09 mg/kg/day 2.0E-05 mg/kg/day 3E-04
Aluminum 6921 mg/kg NC NC 7.0E-04 mg/kg/day 1.0E+00 mg/kg/day 7E-04
Arsenic 3 mg/kg 1.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.6E-07 3.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1E-03
Beryllium 12.3 mg/kg NC NC 1.3E-06 mg/kg/day 2.0E-03 mg/kg/day 6E-04
Chromium 12.7 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-03 mg/kg/day 4E-04
Cobalt 2 mg/kg NC NC 2.0E-07 mg/kg/day 3.0E-04 mg/kg/day 7E-04
Copper 76 mg/kg NC NC 7.7E-06 mg/kg/day 4.0E-02 mg/kg/day 2E-04
Iron 5711 mg/kg NC NC 5.8E-04 mg/kg/day 7.0E-01 mg/kg/day 8E-04
Mercury 0.41 mg/kg NC NC 4.2E-08 mg/kg/day 3.0E-04 mg/kg/day 1E-04
Molybdenum 41 mg/kg NC NC 4.2E-06 mg/kg/day 5.0E-03 mg/kg/day 8E-04
Thallium 0.21 mg/kg NC NC 2.1E-08 mg/kg/day ND
Thorium 2.1 mg/kg NC NC 2.1E-07 mg/kg/day ND
Titanium 349 mg/kg NC NC 3.6E-05 mg/kg/day ND
Tungsten 3.1 mg/kg NC NC 3.2E-07 mg/kg/day ND
Uranium 17.5 mg/kg NC NC 1.8E-06 mg/kg/day 6.0E-04 mg/kg/day 3E-03
Zirconium 1.7 mg/kg NC NC 1.7E-07 mg/kg/day ND
C11-C22 Aromatics 214 mg/kg NC NC 2.2E-05 mg/kg/day 3.0E-02 mg/kg/day 7E-04

EXPOSURE ROUTE TOTAL 2.0E-07 1E-02

DERMAL Benzo(a)pyrene 0.0439 mg/kg 3.2E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.3E-08 5.2E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Benzo(b)fluoranthene 0.0537 mg/kg 3.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.9E-09 6.3E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Carbazole 0.0222 mg/kg 6.9E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.4E-11 2.0E-09 mg/kg/day ND
Aroclor-1254 0.2 mg/kg 8.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.7E-08 2.5E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aroclor-1260 0.051 mg/kg 2.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.4E-09 6.5E-09 mg/kg/day 2.0E-05 mg/kg/day 3E-04
Aluminum 6921 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 3 mg/kg 2.8E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.2E-08 8.2E-08 mg/kg/day 3.0E-04 mg/kg/day 3E-04
Beryllium 12.3 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2 mg/kg NC NC -- 3.0E-04 mg/kg/day
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TABLE 7-C.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SEDIMENT SEDIMENT SPHAGNUM BOG DERMAL Copper 76 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 5711 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 0.41 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 41 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 2.1 mg/kg NC NC -- ND
Titanium 349 mg/kg NC NC -- ND
Tungsten 3.1 mg/kg NC NC -- ND
Uranium 17.5 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 214 mg/kg NC NC 1.9E-05 mg/kg/day 3.0E-02 mg/kg/day 6E-04

EXPOSURE ROUTE TOTAL 9.0E-08 3E-03
EXPOSURE POINT TOTAL 2.9E-07 1E-02

EXPOSURE MEDIUM TOTAL 2.9E-07 1E-02

SEDIMENT TOTAL 2.9E-07 1E-02
SURFACE WATER SPHAGNUM BOG DERMAL Trichloroethene - Kidney 0.00035 mg/l 5.1E-08 mg/kg/day 9.3E-03 mg/kg/day 4.8E-10 8.3E-08 mg/kg/day

Trichloroethene - Liver&NHL 0.00035 mg/l 2.9E-08 mg/kg/day 3.6E-02 mg/kg/day 1.0E-09 8.3E-08 mg/kg/day
Trichloroethene 0.00035 mg/l 1.6E-08 mg/kg/day 4.7E-08 mg/kg/day 5.0E-04 mg/kg/day 9E-05
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 3.2E-07 mg/kg/day NA 9.4E-07 mg/kg/day 5.0E-02 mg/kg/day 2E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 2.1E-07 mg/kg/day 6.0E-05 mg/kg/day 3E-03
Arsenic 0.0015 mg/l 5.0E-09 mg/kg/day 1.5E+00 mg/kg/day 7.5E-09 1.5E-08 mg/kg/day 3.0E-04 mg/kg/day 5E-05
Barium 0.029 mg/l NC NC 2.8E-07 mg/kg/day 1.4E-02 mg/kg/day 2E-05
Beryllium 0.0059 mg/l NC NC 5.7E-08 mg/kg/day 1.4E-05 mg/kg/day 4E-03
Cadmium 0.0002 mg/l NC NC 1.9E-09 mg/kg/day 2.5E-05 mg/kg/day 8E-05

SURFACE 
WATER

g g g y g g y
Chromium 0.0222 mg/l NC NC 4.3E-07 mg/kg/day 7.5E-05 mg/kg/day 6E-03
Cobalt 0.00074 mg/l NC NC 7.2E-09 mg/kg/day 3.0E-04 mg/kg/day 2E-05
Copper 0.13 mg/l NC NC 1.3E-06 mg/kg/day 4.0E-02 mg/kg/day 3E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 1.2E-06 mg/kg/day 9.6E-04 mg/kg/day 1E-03
Mercury 0.00037 mg/l NC NC 3.6E-09 mg/kg/day 2.1E-05 mg/kg/day 2E-04
Molybdenum 0.056 mg/l NC NC 5.4E-07 mg/kg/day 5.0E-03 mg/kg/day 1E-04
Nickel 0.0077 mg/l NC NC 1.5E-08 mg/kg/day 8.0E-04 mg/kg/day 2E-05
Selenium 0.0033 mg/l NC NC 3.2E-08 mg/kg/day 5.0E-03 mg/kg/day 6E-06
Thallium 0.00018 mg/l NC NC 1.7E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 2.0E-07 mg/kg/day 6.0E-04 mg/kg/day 3E-04
Vanadium 0.0044 mg/l NC NC 4.3E-08 mg/kg/day 1.3E-04 mg/kg/day 3E-04
Zirconium 0.0013 mg/l NC NC -- ND
C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day

EXPOSURE ROUTE TOTAL 9.0E-09 2E-02
EXPOSURE POINT TOTAL 9.0E-09 2E-02

EXPOSURE MEDIUM TOTAL 9.0E-09 2E-02

SURFACE WATER TOTAL 9.0E-09 2E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.0E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-C.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.4E-07 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05

Benzo(a)pyrene 0.15 mg/kg 2.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.5E-06 4.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Benzo(b)fluoranthene 0.22 mg/kg 2.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.1E-07 6.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Benzo(k)fluoranthene 0.078 mg/kg 1.0E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.6E-09 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8E-06
Carbazole 0.024 mg/kg 6.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.2E-10 7.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 2.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.0E-07 6.1E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Aroclor-1254 3.5 mg/kg 8.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.8E-06 1.0E-05 mg/kg/day 2.0E-05 mg/kg/day 5E-01
Aroclor-1260 0.85 mg/kg 2.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.3E-07 2.5E-06 mg/kg/day 2.0E-05 mg/kg/day 1E-01
Aluminum 10673 mg/kg NC NC 3.1E-02 mg/kg/day 1.0E+00 mg/kg/day 3E-02
Antimony 0.32 mg/kg NC NC 9.4E-07 mg/kg/day 4.0E-04 mg/kg/day 2E-03
Arsenic 12 mg/kg 3.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.5E-06 3.5E-05 mg/kg/day 3.0E-04 mg/kg/day 1E-01
Beryllium 1.4 mg/kg NC NC 4.1E-06 mg/kg/day 2.0E-03 mg/kg/day 2E-03
Chromium 16 mg/kg NC NC 4.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 3.7 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4E-02
Copper 174 mg/kg NC NC 5.1E-04 mg/kg/day 4.0E-02 mg/kg/day 1E-02
Iron 11325 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5E-02
Lead 32 mg/kg 8.0E-06 mg/kg/day NA 9.4E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 6.0E-04 mg/kg/day 7.1E-02 mg/kg/day 8E-03
Thallium 0.14 mg/kg NC NC 4.1E-07 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 1.4E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 3.2E-06 mg/kg/day ND
Uranium 17 mg/kg NC NC 5.0E-05 mg/kg/day 6.0E-04 mg/kg/day 8E-02
Vanadium 22 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 1.5 mg/kg NC NC 4.4E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 8.7E-06 1E+00

DERMAL Benzo(a)anthracene 0.14 mg/kg 6.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.9E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.15 mg/kg 7.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.3E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Benzo(b)fluoranthene 0.22 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.8E-08 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8E-06
Benzo(k)fluoranthene 0.078 mg/kg 3.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.8E-09 8.3E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Carbazole 0.024 mg/kg 1.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.4E-11 2.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 1.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.4E-08 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7E-06
Aroclor-1254 3.5 mg/kg 3.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.9E-07 4.0E-06 mg/kg/day 2.0E-05 mg/kg/day 2E-01
Aroclor-1260 0.85 mg/kg 8.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.7E-07 9.7E-07 mg/kg/day 2.0E-05 mg/kg/day 5E-02
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 12 mg/kg 2.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.8E-07 2.9E-06 mg/kg/day 3.0E-04 mg/kg/day 1E-02
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.0E-06 3E-01

EXPOSURE POINT TOTAL 1.1E-05 1E+00
EXPOSURE MEDIUM TOTAL 1.1E-05 1E+00
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TABLE 7-C.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 2.9E-10 ug/m3 1.1E-04 (ug/m3)-1 3.2E-14 6.3E-10 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 3.1E-10 ug/m3 1.1E-03 (ug/m3)-1 3.4E-13 6.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 4.5E-10 ug/m3 1.1E-04 (ug/m3)-1 5.0E-14 1.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 1.6E-10 ug/m3 1.1E-05 (ug/m3)-1 1.8E-15 3.5E-10 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 1.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.3E-10 ug/m3 1.1E-04 (ug/m3)-1 4.8E-14 9.5E-10 ug/m3 ND
Aroclor-1254 3.5 mg/kg 1.4E-09 ug/m3 5.7E-04 (ug/m3)-1 7.7E-13 1.6E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 3.3E-10 ug/m3 5.7E-04 (ug/m3)-1 1.9E-13 3.8E-09 ug/m3 ND
Aluminum 10673 mg/kg NC NC 4.8E-05 ug/m3 5.0E+00 ug/m3 1E-05
Antimony 0.32 mg/kg NC NC 1.4E-09 ug/m3 ND
Arsenic 12 mg/kg 4.7E-09 ug/m3 4.3E-03 (ug/m3)-1 2.0E-11 5.4E-08 ug/m3 1.5E-02 ug/m3 4E-06
Beryllium 1.4 mg/kg 5.4E-10 ug/m3 2.4E-03 (ug/m3)-1 1.3E-12 6.3E-09 ug/m3 2.0E-02 ug/m3 3E-07
Chromium 16 mg/kg 3.3E-08 ug/m3 8.4E-02 (ug/m3)-1 2.8E-09 7.2E-08 ug/m3 1.0E-01 ug/m3 7E-07
Cobalt 3.7 mg/kg 1.4E-09 ug/m3 2.5E-06 (ug/m3)-1 3.6E-15 1.7E-08 ug/m3 6.0E-03 ug/m3 3E-06
Copper 174 mg/kg NC NC 7.9E-07 ug/m3 ND
Iron 11325 mg/kg NC NC 5.1E-05 ug/m3 ND
Lead 32 mg/kg 1.2E-08 ug/m3 NA 1.4E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 9.2E-07 ug/m3 5.0E-02 ug/m3 2E-05
Thallium 0.14 mg/kg NC NC 6.3E-10 ug/m3 ND
Thorium 4.8 mg/kg NC NC 2.2E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 2.1E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 5.0E-09 ug/m3 ND
Uranium 17 mg/kg NC NC 7.7E-08 ug/m3 3.0E-01 ug/m3 3E-07
Vanadium 22 mg/kg NC NC 1.0E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 1.5 mg/kg NC NC 6.8E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.8E-09 4E-05
EXPOSURE POINT TOTAL 2.8E-09 4E-05

DUST AT OPEN SPACE AREA 
NORTH

EXPOSURE MEDIUM TOTAL 2.8E-09 4E-05

SOIL TOTAL 1.1E-05 1E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.1E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-C.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.0E-08 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06

Benzo(a)pyrene 0.15 mg/kg 2.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.1E-07 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(b)fluoranthene 0.22 mg/kg 4.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.1E-08 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(k)fluoranthene 0.078 mg/kg 1.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.1E-09 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8E-07
Carbazole 0.024 mg/kg 2.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.2E-11 7.5E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.0E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Aroclor-1254 3.5 mg/kg 3.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.5E-07 1.1E-06 mg/kg/day 2.0E-05 mg/kg/day 5E-02
Aroclor-1260 0.85 mg/kg 9.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.8E-07 2.7E-07 mg/kg/day 2.0E-05 mg/kg/day 1E-02
Aluminum 10673 mg/kg NC NC 3.3E-03 mg/kg/day 1.0E+00 mg/kg/day 3E-03
Antimony 0.32 mg/kg NC NC 1.0E-07 mg/kg/day 4.0E-04 mg/kg/day 3E-04
Arsenic 12 mg/kg 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.9E-06 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1E-02
Beryllium 1.4 mg/kg NC NC 4.4E-07 mg/kg/day 2.0E-03 mg/kg/day 2E-04
Chromium 16 mg/kg NC NC 5.0E-06 mg/kg/day 3.0E-03 mg/kg/day 2E-03
Cobalt 3.7 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4E-03
Copper 174 mg/kg NC NC 5.4E-05 mg/kg/day 4.0E-02 mg/kg/day 1E-03
Iron 11325 mg/kg NC NC 3.5E-03 mg/kg/day 7.0E-01 mg/kg/day 5E-03
Lead 32 mg/kg 3.4E-06 mg/kg/day NA 1.0E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 6.4E-05 mg/kg/day 7.1E-02 mg/kg/day 9E-04
Thallium 0.14 mg/kg NC NC 4.4E-08 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 1.5E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 3.4E-07 mg/kg/day ND
Uranium 17 mg/kg NC NC 5.3E-06 mg/kg/day 6.0E-04 mg/kg/day 9E-03
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.2E-06 1E-01

DERMAL Benzo(a)anthracene 0.14 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.0E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8E-07

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.15 mg/kg 1.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.1E-07 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8E-07
Benzo(b)fluoranthene 0.22 mg/kg 2.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.6E-08 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06
Benzo(k)fluoranthene 0.078 mg/kg 7.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.7E-10 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07
Carbazole 0.024 mg/kg 1.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.1E-11 3.0E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.5E-08 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06
Aroclor-1254 3.5 mg/kg 2.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.2E-07 6.1E-07 mg/kg/day 2.0E-05 mg/kg/day 3E-02
Aroclor-1260 0.85 mg/kg 5.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.0E-07 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 7E-03
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 12 mg/kg 1.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.3E-07 4.5E-07 mg/kg/day 3.0E-04 mg/kg/day 1E-03
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 9.1E-07 4E-02

EXPOSURE POINT TOTAL 4.1E-06 1E-01
EXPOSURE MEDIUM TOTAL 4.1E-06 1E-01
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TABLE 7-C.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 3.9E-10 ug/m3 1.1E-04 (ug/m3)-1 4.3E-14 6.3E-10 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 4.2E-10 ug/m3 1.1E-03 (ug/m3)-1 4.6E-13 6.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 6.1E-10 ug/m3 1.1E-04 (ug/m3)-1 6.8E-14 1.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 2.2E-10 ug/m3 1.1E-05 (ug/m3)-1 2.4E-15 3.5E-10 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 1.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 5.9E-10 ug/m3 1.1E-04 (ug/m3)-1 6.5E-14 9.5E-10 ug/m3 ND
Aroclor-1254 3.5 mg/kg 5.4E-09 ug/m3 5.7E-04 (ug/m3)-1 3.1E-12 1.6E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 1.3E-09 ug/m3 5.7E-04 (ug/m3)-1 7.5E-13 3.8E-09 ug/m3 ND
Aluminum 10673 mg/kg NC NC 4.8E-05 ug/m3 5.0E+00 ug/m3 1E-05
Antimony 0.32 mg/kg NC NC 1.4E-09 ug/m3 ND
Arsenic 12 mg/kg 1.9E-08 ug/m3 4.3E-03 (ug/m3)-1 8.0E-11 5.4E-08 ug/m3 1.5E-02 ug/m3 4E-06
Beryllium 1.4 mg/kg 2.2E-09 ug/m3 2.4E-03 (ug/m3)-1 5.2E-12 6.3E-09 ug/m3 2.0E-02 ug/m3 3E-07
Chromium 16 mg/kg 4.5E-08 ug/m3 8.4E-02 (ug/m3)-1 3.8E-09 7.2E-08 ug/m3 1.0E-01 ug/m3 7E-07
Cobalt 3.7 mg/kg 5.7E-09 ug/m3 2.5E-06 (ug/m3)-1 1.5E-14 1.7E-08 ug/m3 6.0E-03 ug/m3 3E-06
Copper 174 mg/kg NC NC 7.9E-07 ug/m3 ND
Iron 11325 mg/kg NC NC 5.1E-05 ug/m3 ND
Lead 32 mg/kg 5.0E-08 ug/m3 NA 1.4E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 9.2E-07 ug/m3 5.0E-02 ug/m3 2E-05
Thallium 0.14 mg/kg NC NC 6.3E-10 ug/m3 ND
Thorium 4.8 mg/kg NC NC 2.2E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 2.1E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 5.0E-09 ug/m3 ND
Uranium 17 mg/kg NC NC 7.7E-08 ug/m3 3.0E-01 ug/m3 3E-07
Vanadium 22 mg/kg NC NC 1.0E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 1.5 mg/kg NC NC 6.8E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 3.9E-09 4E-05
EXPOSURE POINT TOTAL 3.9E-09 4E-05

DUST AT OPEN SPACE AREA 
NORTH

EXPOSURE MEDIUM TOTAL 3.9E-09 4E-05

SOIL TOTAL 4.1E-06 1E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.1E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-C.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.17 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-08 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06

Benzo(a)pyrene 0.29 mg/kg 2.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.0E-07 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(b)fluoranthene 0.27 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.9E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(k)fluoranthene 0.056 mg/kg 5.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.9E-10 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-07
Carbazole 0.16 mg/kg 5.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.0E-10 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.1 mg/kg 9.6E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.0E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6E-07
Aroclor-1254 6.6 mg/kg 2.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.2E-07 1.2E-06 mg/kg/day 2.0E-05 mg/kg/day 6E-02
Aroclor-1260 13.6 mg/kg 4.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.7E-07 2.5E-06 mg/kg/day 2.0E-05 mg/kg/day 1E-01
Aluminum 9561 mg/kg NC NC 1.8E-03 mg/kg/day 1.0E+00 mg/kg/day 2E-03
Antimony 0.24 mg/kg NC NC 4.5E-08 mg/kg/day 4.0E-04 mg/kg/day 1E-04
Arsenic 9 mg/kg 2.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.3E-07 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6E-03
Beryllium 1.3 mg/kg NC NC 2.4E-07 mg/kg/day 2.0E-03 mg/kg/day 1E-04
Chromium 21 mg/kg NC NC 3.9E-06 mg/kg/day 3.0E-03 mg/kg/day 1E-03
Cobalt 5.2 mg/kg NC NC 9.7E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Copper 136 mg/kg NC NC 2.5E-05 mg/kg/day 4.0E-02 mg/kg/day 6E-04
Iron 14260 mg/kg NC NC 2.7E-03 mg/kg/day 7.0E-01 mg/kg/day 4E-03
Lead 27 mg/kg 8.6E-07 mg/kg/day NA 5.0E-06 mg/kg/day ND
Manganese 182 mg/kg NC NC 3.4E-05 mg/kg/day 7.1E-02 mg/kg/day 5E-04
Thallium 0.12 mg/kg NC NC 2.2E-08 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 9.7E-07 mg/kg/day ND
Titanium 502 mg/kg NC NC 9.4E-05 mg/kg/day ND
Tungsten 0.64 mg/kg NC NC 1.2E-07 mg/kg/day ND
Uranium 63 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 22 mg/kg NC NC 4.1E-06 mg/kg/day 4.9E-03 mg/kg/day 8E-04
Zirconium 3 mg/kg NC NC 5.6E-07 mg/kg/day ND
C11-C22 Aromatics 15 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9E-05

EXPOSURE ROUTE TOTAL 2.0E-06 2E-01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

FENCED AREA (COOLING 
POND)

DERMAL Benzo(a)anthracene 0.17 mg/kg 3.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.8E-09 7.4E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Benzo(a)pyrene 0.29 mg/kg 6.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.7E-08 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07
Benzo(b)fluoranthene 0.27 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.4E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07
Benzo(k)fluoranthene 0.056 mg/kg 1.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.1E-11 2.4E-09 mg/kg/day 3.0E-02 mg/kg/day 8E-08
Carbazole 0.16 mg/kg 9.2E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.8E-11 5.4E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.1 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.6E-09 4.3E-09 mg/kg/day 3.0E-02 mg/kg/day 1E-07
Aroclor-1254 6.6 mg/kg 5.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.1E-07 3.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2E-02
Aroclor-1260 13.6 mg/kg 1.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.2E-07 6.4E-07 mg/kg/day 2.0E-05 mg/kg/day 3E-02
Aluminum 9561 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.24 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 9 mg/kg 1.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.3E-08 9.0E-08 mg/kg/day 3.0E-04 mg/kg/day 3E-04
Beryllium 1.3 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 136 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 14260 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 27 mg/kg -- NA -- ND
Manganese 182 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 502 mg/kg NC NC -- ND
Tungsten 0.64 mg/kg NC NC -- ND
Uranium 63 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 15 mg/kg NC NC 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05

--
EXPOSURE ROUTE TOTAL 4.0E-07 5E-02

EXPOSURE POINT TOTAL 2.4E-06 3E-01
EXPOSURE MEDIUM TOTAL 2.4E-06 3E-01
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TABLE 7-C.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.17 mg/kg 8.5E-11 ug/m3 1.1E-04 (ug/m3)-1 9.3E-15 1.6E-10 ug/m3 ND
Benzo(a)pyrene 0.29 mg/kg 1.4E-10 ug/m3 1.1E-03 (ug/m3)-1 1.6E-13 2.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.27 mg/kg 1.3E-10 ug/m3 1.1E-04 (ug/m3)-1 1.5E-14 2.6E-10 ug/m3 ND
Benzo(k)fluoranthene 0.056 mg/kg 2.8E-11 ug/m3 1.1E-05 (ug/m3)-1 3.1E-16 5.4E-11 ug/m3 ND
Carbazole 0.16 mg/kg NC NC 1.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.1 mg/kg 5.0E-11 ug/m3 1.1E-04 (ug/m3)-1 5.5E-15 9.7E-11 ug/m3 ND
Aroclor-1254 6.6 mg/kg 1.1E-09 ug/m3 5.7E-04 (ug/m3)-1 6.3E-13 6.4E-09 ug/m3 ND
Aroclor-1260 13.6 mg/kg 2.3E-09 ug/m3 5.7E-04 (ug/m3)-1 1.3E-12 1.3E-08 ug/m3 ND
Aluminum 9561 mg/kg NC NC 9.3E-06 ug/m3 5.0E+00 ug/m3 2E-06
Antimony 0.24 mg/kg NC NC 2.3E-10 ug/m3 ND
Arsenic 9 mg/kg 1.5E-09 ug/m3 4.3E-03 (ug/m3)-1 6.4E-12 8.7E-09 ug/m3 1.5E-02 ug/m3 6E-07
Beryllium 1.3 mg/kg 2.2E-10 ug/m3 2.4E-03 (ug/m3)-1 5.2E-13 1.3E-09 ug/m3 2.0E-02 ug/m3 6E-08
Chromium 21 mg/kg 1.0E-08 ug/m3 8.4E-02 (ug/m3)-1 8.8E-10 2.0E-08 ug/m3 1.0E-01 ug/m3 2E-07
Cobalt 5.2 mg/kg 8.6E-10 ug/m3 2.5E-06 (ug/m3)-1 2.2E-15 5.0E-09 ug/m3 6.0E-03 ug/m3 8E-07
Copper 136 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 14260 mg/kg NC NC 1.4E-05 ug/m3 ND
Lead 27 mg/kg 4.5E-09 ug/m3 NA 2.6E-08 ug/m3 ND
Manganese 182 mg/kg NC NC 1.8E-07 ug/m3 5.0E-02 ug/m3 4E-06
Thallium 0.12 mg/kg NC NC 1.2E-10 ug/m3 ND
Thorium 5.2 mg/kg NC NC 5.0E-09 ug/m3 ND
Titanium 502 mg/kg NC NC 4.9E-07 ug/m3 ND
Tungsten 0.64 mg/kg NC NC 6.2E-10 ug/m3 ND
Uranium 63 mg/kg NC NC 6.1E-08 ug/m3 3.0E-01 ug/m3 2E-07
Vanadium 22 mg/kg NC NC 2.1E-08 ug/m3 1.0E-01 ug/m3 2E-07
Zirconium 3 mg/kg NC NC 2.9E-09 ug/m3 ND
C11-C22 Aromatics 15 mg/kg NC NC 1.5E-08 ug/m3 5.0E+01 ug/m3 3E-10

EXPOSURE ROUTE TOTAL 8.9E-10 7E-06

DUST AT FENCED AREA 
(COOLING POND)

EXPOSURE POINT TOTAL 8.9E-10 7E-06
EXPOSURE MEDIUM TOTAL 8.9E-10 7E-06

SOIL TOTAL 2.4E-06 3E-01
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Benzo(a)pyrene 0.057 mg/kg 2.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.0E-08 5.3E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07

Bis(2-Chloroethyl)ether 1.53 mg/kg 2.4E-08 mg/kg/day 1.1E+00 (mg/kg/day)-1 2.7E-08 1.4E-07 mg/kg/day ND
Aroclor-1254 14 mg/kg 2.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.5E-07 1.3E-06 mg/kg/day 2.0E-05 mg/kg/day 7E-02
Aroclor-1260 0.22 mg/kg 3.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.0E-09 2.1E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aluminum 7203 mg/kg NC NC 6.7E-04 mg/kg/day 1.0E+00 mg/kg/day 7E-04
Arsenic 7.5 mg/kg 1.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.8E-07 7.0E-07 mg/kg/day 3.0E-04 mg/kg/day 2E-03
Beryllium 52 mg/kg NC NC 4.9E-06 mg/kg/day 2.0E-03 mg/kg/day 2E-03
Chromium 35 mg/kg NC NC 3.3E-06 mg/kg/day 3.0E-03 mg/kg/day 1E-03
Cobalt 3 mg/kg NC NC 2.8E-07 mg/kg/day 3.0E-04 mg/kg/day 9E-04
Copper 813 mg/kg NC NC 7.6E-05 mg/kg/day 4.0E-02 mg/kg/day 2E-03
Iron 5931 mg/kg NC NC 5.5E-04 mg/kg/day 7.0E-01 mg/kg/day 8E-04
Mercury 5.8 mg/kg NC NC 5.4E-07 mg/kg/day 3.0E-04 mg/kg/day 2E-03
Molybdenum 116 mg/kg NC NC 1.1E-05 mg/kg/day 5.0E-03 mg/kg/day 2E-03
Thallium 1.3 mg/kg NC NC 1.2E-07 mg/kg/day ND
Thorium 6.3 mg/kg NC NC 5.9E-07 mg/kg/day ND
Titanium 269 mg/kg NC NC 2.5E-05 mg/kg/day ND
Tungsten 23 mg/kg NC NC 2.1E-06 mg/kg/day ND
Uranium 136 mg/kg NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Zirconium 69 mg/kg NC NC 6.4E-06 mg/kg/day ND
C11-C22 Aromatics 495 mg/kg NC NC 4.6E-05 mg/kg/day 3.0E-02 mg/kg/day 2E-03

EXPOSURE ROUTE TOTAL 6.8E-07 1E-01

DERMAL Benzo(a)pyrene 0.057 mg/kg 3.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.7E-08 7.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Bis(2-Chloroethyl)ether 1.53 mg/kg 2.5E-08 mg/kg/day 1.1E+00 (mg/kg/day)-1 2.8E-08 1.5E-07 mg/kg/day ND
Aroclor-1254 14 mg/kg 3.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.4E-07 1.9E-06 mg/kg/day 2.0E-05 mg/kg/day 9E-02
Aroclor-1260 0.22 mg/kg 5.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.0E-08 2.9E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aluminum 7203 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 3.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.5E-08 2.1E-07 mg/kg/day 3.0E-04 mg/kg/day 7E-04
Beryllium 52 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 35 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
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TABLE 7-C.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SEDIMENT SEDIMENT SPHAGNUM BOG DERMAL Copper 813 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 5931 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 5.8 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 116 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 1.3 mg/kg NC NC -- ND
Thorium 6.3 mg/kg NC NC -- ND
Titanium 269 mg/kg NC NC -- ND
Tungsten 23 mg/kg NC NC -- ND
Uranium 136 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 69 mg/kg NC NC -- ND
C11-C22 Aromatics 495 mg/kg NC NC 4.7E-05 mg/kg/day 3.0E-02 mg/kg/day 2E-03

EXPOSURE ROUTE TOTAL 7.6E-07 1E-01
EXPOSURE POINT TOTAL 1.4E-06 2E-01

EXPOSURE MEDIUM TOTAL 1.4E-06 2E-01

SEDIMENT TOTAL 1.4E-06 2E-01
SURFACE WATER SPHAGNUM BOG DERMAL Trichloroethene - Kidney 0.00035 mg/l 2.8E-08 mg/kg/day 9.3E-03 mg/kg/day 2.6E-10 5.4E-08 mg/kg/day

Trichloroethene - Liver&NHL 0.00035 mg/l 9.3E-09 mg/kg/day 3.6E-02 mg/kg/day 3.3E-10 5.4E-08 mg/kg/day
Trichloroethene 0.00035 mg/l 5.2E-09 mg/kg/day 3.0E-08 mg/kg/day 5.0E-04 mg/kg/day 6E-05
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 1.1E-07 mg/kg/day NA 6.1E-07 mg/kg/day 5.0E-02 mg/kg/day 1E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 1.4E-07 mg/kg/day 6.0E-05 mg/kg/day 2E-03
Arsenic 0.0015 mg/l 1.6E-09 mg/kg/day 1.5E+00 mg/kg/day 2.4E-09 9.5E-09 mg/kg/day 3.0E-04 mg/kg/day 3E-05
Barium 0.029 mg/l NC NC 1.8E-07 mg/kg/day 1.4E-02 mg/kg/day 1E-05
Beryllium 0.0059 mg/l NC NC 3.7E-08 mg/kg/day 1.4E-05 mg/kg/day 3E-03
Cadmium 0.0002 mg/l NC NC 1.3E-09 mg/kg/day 2.5E-05 mg/kg/day 5E-05

SURFACE 
WATER

g g g y g g y
Chromium 0.0222 mg/l NC NC 2.8E-07 mg/kg/day 7.5E-05 mg/kg/day 4E-03
Cobalt 0.00074 mg/l NC NC 4.7E-09 mg/kg/day 3.0E-04 mg/kg/day 2E-05
Copper 0.13 mg/l NC NC 8.2E-07 mg/kg/day 4.0E-02 mg/kg/day 2E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 7.6E-07 mg/kg/day 9.6E-04 mg/kg/day 8E-04
Mercury 0.00037 mg/l NC NC 2.3E-09 mg/kg/day 2.1E-05 mg/kg/day 1E-04
Molybdenum 0.056 mg/l NC NC 3.5E-07 mg/kg/day 5.0E-03 mg/kg/day 7E-05
Nickel 0.0077 mg/l NC NC 9.7E-09 mg/kg/day 8.0E-04 mg/kg/day 1E-05
Selenium 0.0033 mg/l NC NC 2.1E-08 mg/kg/day 5.0E-03 mg/kg/day 4E-06
Thallium 0.00018 mg/l NC NC 1.1E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 1.3E-07 mg/kg/day 6.0E-04 mg/kg/day 2E-04
Vanadium 0.0044 mg/l NC NC 2.8E-08 mg/kg/day 1.3E-04 mg/kg/day 2E-04
Zirconium 0.0013 mg/l NC NC -- ND
C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day
C9-C18 Aliphatics 0.03 mg/l NC NC -- 1.0E-01 mg/kg/day

EXPOSURE ROUTE TOTAL 3.0E-09 1E-02
EXPOSURE POINT TOTAL 3.0E-09 1E-02

EXPOSURE MEDIUM TOTAL 3.0E-09 1E-02

SURFACE WATER TOTAL 3.0E-09 1E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.8E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5E-01

NOTES: Prepared by / Date: KJC 06/04/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-C.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.17 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-08 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06

Benzo(a)pyrene 0.29 mg/kg 2.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.0E-07 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(b)fluoranthene 0.27 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.9E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Benzo(k)fluoranthene 0.056 mg/kg 5.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.9E-10 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-07
Carbazole 0.16 mg/kg 5.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.0E-10 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.1 mg/kg 9.6E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.0E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6E-07
Aroclor-1254 6.6 mg/kg 2.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.2E-07 1.2E-06 mg/kg/day 2.0E-05 mg/kg/day 6E-02
Aroclor-1260 13.6 mg/kg 4.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.7E-07 2.5E-06 mg/kg/day 2.0E-05 mg/kg/day 1E-01
Aluminum 9561 mg/kg NC NC 1.8E-03 mg/kg/day 1.0E+00 mg/kg/day 2E-03
Antimony 0.24 mg/kg NC NC 4.5E-08 mg/kg/day 4.0E-04 mg/kg/day 1E-04
Arsenic 9 mg/kg 2.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.3E-07 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6E-03
Beryllium 1.3 mg/kg NC NC 2.4E-07 mg/kg/day 2.0E-03 mg/kg/day 1E-04
Chromium 21 mg/kg NC NC 3.9E-06 mg/kg/day 3.0E-03 mg/kg/day 1E-03
Cobalt 5.2 mg/kg NC NC 9.7E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Copper 136 mg/kg NC NC 2.5E-05 mg/kg/day 4.0E-02 mg/kg/day 6E-04
Iron 14260 mg/kg NC NC 2.7E-03 mg/kg/day 7.0E-01 mg/kg/day 4E-03
Lead 27 mg/kg 8.6E-07 mg/kg/day NA 5.0E-06 mg/kg/day ND
Manganese 182 mg/kg NC NC 3.4E-05 mg/kg/day 7.1E-02 mg/kg/day 5E-04
Thallium 0.12 mg/kg NC NC 2.2E-08 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 9.7E-07 mg/kg/day ND
Titanium 502 mg/kg NC NC 9.4E-05 mg/kg/day ND
Tungsten 0.64 mg/kg NC NC 1.2E-07 mg/kg/day ND
Uranium 63 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 22 mg/kg NC NC 4.1E-06 mg/kg/day 4.9E-03 mg/kg/day 8E-04
Zirconium 3 mg/kg NC NC 5.6E-07 mg/kg/day ND
C11-C22 Aromatics 15 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9E-05

EXPOSURE ROUTE TOTAL 2.0E-06 2E-01

CHEMICAL

FENCED AREA (COOLING 
POND)

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.17 mg/kg 3.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.8E-09 7.4E-09 mg/kg/day 3.0E-02 mg/kg/day 2E-07
Benzo(a)pyrene 0.29 mg/kg 6.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.7E-08 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07
Benzo(b)fluoranthene 0.27 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.4E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07
Benzo(k)fluoranthene 0.056 mg/kg 1.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.1E-11 2.4E-09 mg/kg/day 3.0E-02 mg/kg/day 8E-08
Carbazole 0.16 mg/kg 9.2E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.8E-11 5.4E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.1 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.6E-09 4.3E-09 mg/kg/day 3.0E-02 mg/kg/day 1E-07
Aroclor-1254 6.6 mg/kg 5.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.1E-07 3.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2E-02
Aroclor-1260 13.6 mg/kg 1.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.2E-07 6.4E-07 mg/kg/day 2.0E-05 mg/kg/day 3E-02
Aluminum 9561 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.24 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 9 mg/kg 1.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.3E-08 9.0E-08 mg/kg/day 3.0E-04 mg/kg/day 3E-04
Beryllium 1.3 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 136 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 14260 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 27 mg/kg -- NA -- ND
Manganese 182 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 502 mg/kg NC NC -- ND
Tungsten 0.64 mg/kg NC NC -- ND
Uranium 63 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 15 mg/kg NC NC 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05

--
EXPOSURE ROUTE TOTAL 4.0E-07 5E-02

EXPOSURE POINT TOTAL 2.4E-06 3E-01
EXPOSURE MEDIUM TOTAL 2.4E-06 3E-01
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TABLE 7-C.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.17 mg/kg 8.5E-11 ug/m3 1.1E-04 (ug/m3)-1 9.3E-15 1.6E-10 ug/m3 ND
Benzo(a)pyrene 0.29 mg/kg 1.4E-10 ug/m3 1.1E-03 (ug/m3)-1 1.6E-13 2.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.27 mg/kg 1.3E-10 ug/m3 1.1E-04 (ug/m3)-1 1.5E-14 2.6E-10 ug/m3 ND
Benzo(k)fluoranthene 0.056 mg/kg 2.8E-11 ug/m3 1.1E-05 (ug/m3)-1 3.1E-16 5.4E-11 ug/m3 ND
Carbazole 0.16 mg/kg NC NC 1.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.1 mg/kg 5.0E-11 ug/m3 1.1E-04 (ug/m3)-1 5.5E-15 9.7E-11 ug/m3 ND
Aroclor-1254 6.6 mg/kg 1.1E-09 ug/m3 5.7E-04 (ug/m3)-1 6.3E-13 6.4E-09 ug/m3 ND
Aroclor-1260 13.6 mg/kg 2.3E-09 ug/m3 5.7E-04 (ug/m3)-1 1.3E-12 1.3E-08 ug/m3 ND
Aluminum 9561 mg/kg NC NC 9.3E-06 ug/m3 5.0E+00 ug/m3 2E-06
Antimony 0.24 mg/kg NC NC 2.3E-10 ug/m3 ND
Arsenic 9 mg/kg 1.5E-09 ug/m3 4.3E-03 (ug/m3)-1 6.4E-12 8.7E-09 ug/m3 1.5E-02 ug/m3 6E-07
Beryllium 1.3 mg/kg 2.2E-10 ug/m3 2.4E-03 (ug/m3)-1 5.2E-13 1.3E-09 ug/m3 2.0E-02 ug/m3 6E-08
Chromium 21 mg/kg 1.0E-08 ug/m3 8.4E-02 (ug/m3)-1 8.8E-10 2.0E-08 ug/m3 1.0E-01 ug/m3 2E-07
Cobalt 5.2 mg/kg 8.6E-10 ug/m3 2.5E-06 (ug/m3)-1 2.2E-15 5.0E-09 ug/m3 6.0E-03 ug/m3 8E-07
Copper 136 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 14260 mg/kg NC NC 1.4E-05 ug/m3 ND
Lead 27 mg/kg 4.5E-09 ug/m3 NA 2.6E-08 ug/m3 ND
Manganese 182 mg/kg NC NC 1.8E-07 ug/m3 5.0E-02 ug/m3 4E-06
Thallium 0.12 mg/kg NC NC 1.2E-10 ug/m3 ND
Thorium 5.2 mg/kg NC NC 5.0E-09 ug/m3 ND
Titanium 502 mg/kg NC NC 4.9E-07 ug/m3 ND
Tungsten 0.64 mg/kg NC NC 6.2E-10 ug/m3 ND
Uranium 63 mg/kg NC NC 6.1E-08 ug/m3 3.0E-01 ug/m3 2E-07
Vanadium 22 mg/kg NC NC 2.1E-08 ug/m3 1.0E-01 ug/m3 2E-07
Zirconium 3 mg/kg NC NC 2.9E-09 ug/m3 ND
C11-C22 Aromatics 15 mg/kg NC NC 1.5E-08 ug/m3 5.0E+01 ug/m3 3E-10

EXPOSURE ROUTE TOTAL 8.9E-10 7E-06

DUST AT FENCED AREA 
(COOLING POND)

EXPOSURE POINT TOTAL 8.9E-10 7E-06
EXPOSURE MEDIUM TOTAL 8.9E-10 7E-06

SOIL TOTAL 2.4E-06 3E-01
SEDIMENT SEDIMENT COOLING POND INGESTION Benzo(a)anthracene 0.64 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.2E-08 6.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06

Benzo(a)pyrene 0.89 mg/kg 4.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.1E-07 8.3E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Benzo(b)fluoranthene 1.1 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.9E-08 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Benzo(k)fluoranthene 0.15 mg/kg 7.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.3E-10 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Carbazole 0.16 mg/kg 2.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.1E-11 1.5E-08 mg/kg/day ND
Dibenz(a,h)anthracene 0.195 mg/kg 9.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.8E-08 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6E-07
Indeno(1,2,3-cd)pyrene 0.42 mg/kg 2.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.5E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06
Aroclor-1254 366 mg/kg 5.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.2E-05 3.4E-05 mg/kg/day 2.0E-05 mg/kg/day 2E+00
Aroclor-1260 0.0697 mg/kg 1.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.2E-09 6.5E-09 mg/kg/day 2.0E-05 mg/kg/day 3E-04
Aluminum 8907 mg/kg NC NC 8.3E-04 mg/kg/day 1.0E+00 mg/kg/day 8E-04
Arsenic 14.6 mg/kg 2.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.5E-07 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5E-03
Chromium 17.9 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-03 mg/kg/day 6E-04
Cobalt 5.6 mg/kg NC NC 5.2E-07 mg/kg/day 3.0E-04 mg/kg/day 2E-03
Copper 648 mg/kg NC NC 6.1E-05 mg/kg/day 4.0E-02 mg/kg/day 2E-03
Iron 9999 mg/kg NC NC 9.3E-04 mg/kg/day 7.0E-01 mg/kg/day 1E-03
Manganese 143 mg/kg NC NC 1.3E-05 mg/kg/day 7.1E-02 mg/kg/day 2E-04
Thallium 0.12 mg/kg NC NC 1.1E-08 mg/kg/day ND
Thorium 4.5 mg/kg NC NC 4.2E-07 mg/kg/day ND
Titanium 455 mg/kg NC NC 4.2E-05 mg/kg/day ND
Tungsten 0.82 mg/kg NC NC 7.7E-08 mg/kg/day ND
Uranium 48 mg/kg NC NC 4.5E-06 mg/kg/day 6.0E-04 mg/kg/day 7E-03
Zirconium 3.6 mg/kg NC NC 3.4E-07 mg/kg/day ND
C11-C22 Aromatics 138 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4E-04

EXPOSURE ROUTE TOTAL 1.3E-05 2E+00
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TABLE 7-C.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SEDIMENT SEDIMENT COOLING POND DERMAL Benzo(a)anthracene 0.64 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.0E-08 7.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Benzo(a)pyrene 0.89 mg/kg 5.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.1E-07 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4E-06
Benzo(b)fluoranthene 1.1 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.1E-08 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Benzo(k)fluoranthene 0.15 mg/kg 9.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.0E-10 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6E-07
Carbazole 0.16 mg/kg 2.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.2E-11 1.5E-08 mg/kg/day ND
Dibenz(a,h)anthracene 0.195 mg/kg 1.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.1E-08 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8E-07
Indeno(1,2,3-cd)pyrene 0.42 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.0E-08 5.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Aroclor-1254 366 mg/kg 8.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.7E-05 4.9E-05 mg/kg/day 2.0E-05 mg/kg/day 2E+00
Aroclor-1260 0.0697 mg/kg 1.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.2E-09 9.3E-09 mg/kg/day 2.0E-05 mg/kg/day 5E-04
Aluminum 8907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 14.6 mg/kg 7.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.1E-07 4.2E-07 mg/kg/day 3.0E-04 mg/kg/day 1E-03
Chromium 17.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 648 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9999 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 143 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 4.5 mg/kg NC NC -- ND
Titanium 455 mg/kg NC NC -- ND
Tungsten 0.82 mg/kg NC NC -- ND
Uranium 48 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 3.6 mg/kg NC NC -- ND
C11-C22 Aromatics 138 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4E-04

EXPOSURE ROUTE TOTAL 1.7E-05 2E+00
EXPOSURE POINT TOTAL 3.0E-05 4E+00

EXPOSURE MEDIUM TOTAL 3.0E-05 4E+00

SEDIMENT TOTAL 3.0E-05 4E+00
SURFACE WATER COOLING POND INGESTION Benzo(a)anthracene 0.00026 mg/l 6.2E-09 mg/kg/day 7.3E-01 mg/kg/day 4.6E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07

Benzo(a)pyrene 0.0003 mg/l 7.2E-09 mg/kg/day 7.3E+00 mg/kg/day 5.3E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Benzo(b)fluoranthene 0.00035 mg/l 8.4E-09 mg/kg/day 7.3E-01 mg/kg/day 6.1E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Indeno(1,2,3-cd)pyrene 0.00019 mg/l 4.6E-09 mg/kg/day 7.3E-01 mg/kg/day 3.3E-09 8.9E-09 mg/kg/day 3.0E-02 mg/kg/day 3E-07
Arsenic 0.0024 mg/l 1.9E-08 mg/kg/day 1.5E+00 mg/kg/day 2.9E-08 1.1E-07 mg/kg/day 3.0E-04 mg/kg/day 4E-04
Antimony 0.0015 mg/l NC NC 7.0E-08 mg/kg/day 4.0E-04 mg/kg/day 2E-04
Cobalt 0.0005 mg/l NC NC 2.3E-08 mg/kg/day 3.0E-04 mg/kg/day 8E-05
Copper 0.25 mg/l NC NC 1.2E-05 mg/kg/day 4.0E-02 mg/kg/day 3E-04
Titanium 0.011 mg/l NC NC 5.1E-07 mg/kg/day ND
Tungsten 0.00028 mg/l NC NC 1.3E-08 mg/kg/day ND
Uranium 0.01 mg/l NC NC 4.7E-07 mg/kg/day 6.0E-04 mg/kg/day 8E-04
Zirconium 0.049 mg/l NC NC 2.3E-06 mg/kg/day ND
C11-C22 Aromatics 0.14 mg/l NC NC 6.5E-06 mg/kg/day 3.0E-02 mg/kg/day 2E-04

EXPOSURE ROUTE TOTAL 9.5E-08 2E-03

SURFACE 
WATER
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TABLE 7-C.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SURFACE WATER COOLING POND DERMAL Benzo(a)anthracene 0.00026 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Benzo(a)pyrene 0.0003 mg/l -- 7.3E+00 mg/kg/day -- 3.0E-02 mg/kg/day
Benzo(b)fluoranthene 0.00035 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Indeno(1,2,3-cd)pyrene 0.00019 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Arsenic 0.0024 mg/l 5.2E-09 mg/kg/day 1.5E+00 mg/kg/day 7.8E-09 3.0E-08 mg/kg/day 3.0E-04 mg/kg/day 1E-04
Antimony 0.0015 mg/l NC NC 1.9E-08 mg/kg/day 6.0E-05 mg/kg/day 3E-04
Cobalt 0.0005 mg/l NC NC 6.3E-09 mg/kg/day 3.0E-04 mg/kg/day 2E-05
Copper 0.25 mg/l NC NC 3.2E-06 mg/kg/day 4.0E-02 mg/kg/day 8E-05
Titanium 0.011 mg/l NC NC -- ND
Tungsten 0.00028 mg/l NC NC -- ND
Uranium 0.01 mg/l NC NC 1.3E-07 mg/kg/day 6.0E-04 mg/kg/day 2E-04
Zirconium 0.049 mg/l NC NC -- ND
C11-C22 Aromatics 0.14 mg/l NC NC -- 3.0E-02 mg/kg/day

EXPOSURE ROUTE TOTAL 7.8E-09 7E-04
EXPOSURE POINT TOTAL 1.0E-07 3E-03

EXPOSURE MEDIUM TOTAL 1.0E-07 3E-03

SURFACE WATER TOTAL 1.0E-07 3E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.2E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4E+00

NOTES: Prepared by / Date: KJC 06/04/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT NE WETLAND INGESTION Benzo(a)anthracene 0.13 mg/kg 5.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.1E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4E-06

Benzo(a)pyrene 1.3 mg/kg 5.6E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.1E-06 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4E-05
Benzo(b)fluoranthene 0.53 mg/kg 2.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.7E-07 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Aroclor-1254 0.043 mg/kg 3.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.0E-09 4.1E-08 mg/kg/day 2.0E-05 mg/kg/day 2E-03
Aroclor-1260 0.049 mg/kg 4.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.0E-09 4.7E-08 mg/kg/day 2.0E-05 mg/kg/day 2E-03
Aluminum 5375 mg/kg NC NC 5.1E-03 mg/kg/day 1.0E+00 mg/kg/day 5E-03
Arsenic 2.5 mg/kg 2.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.1E-07 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8E-03
Chromium 8.6 mg/kg NC NC 8.2E-06 mg/kg/day 3.0E-03 mg/kg/day 3E-03
Thorium 2 mg/kg NC NC 1.9E-06 mg/kg/day ND
Titanium 199 mg/kg NC NC 1.9E-04 mg/kg/day ND
Tungsten 0.73 mg/kg NC NC 6.9E-07 mg/kg/day ND
Uranium 3.7 mg/kg NC NC 3.5E-06 mg/kg/day 6.0E-04 mg/kg/day 6E-03
Zirconium 0.4 mg/kg NC NC 3.8E-07 mg/kg/day ND
C11-C22 Aromatics 124 mg/kg NC NC 1.2E-04 mg/kg/day 3.0E-02 mg/kg/day 4E-03

EXPOSURE ROUTE TOTAL 4.6E-06 3E-02

DERMAL Benzo(a)anthracene 0.13 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-08 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06
Benzo(a)pyrene 1.3 mg/kg 1.7E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.2E-06 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Benzo(b)fluoranthene 0.53 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.1E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Aroclor-1254 0.043 mg/kg 1.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.3E-09 1.3E-08 mg/kg/day 2.0E-05 mg/kg/day 7E-04
Aroclor-1260 0.049 mg/kg 1.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.6E-09 1.5E-08 mg/kg/day 2.0E-05 mg/kg/day 8E-04
Aluminum 5375 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 2.5 mg/kg 1.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.1E-08 1.7E-07 mg/kg/day 3.0E-04 mg/kg/day 6E-04
Chromium 8.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Thorium 2 mg/kg NC NC -- ND
Titanium 199 mg/kg NC NC -- ND
Tungsten 0.73 mg/kg NC NC -- ND
Uranium 3.7 mg/kg NC NC -- 6.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Zirconium 0.4 mg/kg NC NC -- ND
C11-C22 Aromatics 124 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-02 mg/kg/day 9E-04

EXPOSURE ROUTE TOTAL 1.3E-06 3E-03
EXPOSURE POINT TOTAL 6.0E-06 3E-02

EXPOSURE MEDIUM TOTAL 6.0E-06 3E-02

SEDIMENT TOTAL 6.0E-06 3E-02
SURFACE WATER NE WETLAND DERMAL Arsenic 0.0028 mg/l 2.6E-09 mg/kg/day 1.5E+00 mg/kg/day 3.9E-09 3.0E-08 mg/kg/day 3.0E-04 mg/kg/day 1E-04

Cobalt 0.00061 mg/l NC NC 6.6E-09 mg/kg/day 3.0E-04 mg/kg/day 2E-05
Iron 1.84 mg/l NC NC -- 7.0E-01 mg/kg/day
Manganese 1.74 mg/l NC NC 1.9E-05 mg/kg/day 9.6E-04 mg/kg/day 2E-02
Thallium 0.00039 mg/l NC NC 4.2E-09 mg/kg/day ND
Titanium 0.0249 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 3.9E-09 2E-02
EXPOSURE POINT TOTAL 3.3E-08 3E-02

EXPOSURE MEDIUM TOTAL 3.3E-08 3E-02

SURFACE WATER TOTAL 3.3E-08 3E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.0E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT NE WETLAND INGESTION Benzo(a)anthracene 0.13 mg/kg 8.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.0E-09 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4E-07

Benzo(a)pyrene 1.3 mg/kg 8.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.0E-07 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4E-06
Benzo(b)fluoranthene 0.53 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.4E-08 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Aroclor-1254 0.043 mg/kg 1.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.0E-09 4.4E-09 mg/kg/day 2.0E-05 mg/kg/day 2E-04
Aroclor-1260 0.049 mg/kg 1.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.4E-09 5.0E-09 mg/kg/day 2.0E-05 mg/kg/day 2E-04
Aluminum 5375 mg/kg NC NC 5.5E-04 mg/kg/day 1.0E+00 mg/kg/day 5E-04
Arsenic 2.5 mg/kg 8.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.3E-07 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8E-04
Chromium 8.6 mg/kg NC NC 8.8E-07 mg/kg/day 3.0E-03 mg/kg/day 3E-04
Thorium 2 mg/kg NC NC 2.0E-07 mg/kg/day ND
Titanium 199 mg/kg NC NC 2.0E-05 mg/kg/day ND
Tungsten 0.73 mg/kg NC NC 7.4E-08 mg/kg/day ND
Uranium 3.7 mg/kg NC NC 3.8E-07 mg/kg/day 6.0E-04 mg/kg/day 6E-04
Zirconium 0.4 mg/kg NC NC 4.1E-08 mg/kg/day ND
C11-C22 Aromatics 124 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4E-04

EXPOSURE ROUTE TOTAL 7.6E-07 3E-03

DERMAL Benzo(a)anthracene 0.13 mg/kg 9.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.9E-09 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5E-07
Benzo(a)pyrene 1.3 mg/kg 9.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.9E-07 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Benzo(b)fluoranthene 0.53 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.8E-08 6.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Aroclor-1254 0.043 mg/kg 1.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.7E-09 5.5E-09 mg/kg/day 2.0E-05 mg/kg/day 3E-04
Aroclor-1260 0.049 mg/kg 2.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.3E-09 6.2E-09 mg/kg/day 2.0E-05 mg/kg/day 3E-04
Aluminum 5375 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 2.5 mg/kg 2.3E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.5E-08 6.8E-08 mg/kg/day 3.0E-04 mg/kg/day 2E-04
Chromium 8.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Thorium 2 mg/kg NC NC -- ND
Titanium 199 mg/kg NC NC -- ND
Tungsten 0.73 mg/kg NC NC -- ND
Uranium 3.7 mg/kg NC NC -- 6.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Zirconium 0.4 mg/kg NC NC -- ND
C11-C22 Aromatics 124 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 4E-04

EXPOSURE ROUTE TOTAL 7.7E-07 1E-03
EXPOSURE POINT TOTAL 1.5E-06 4E-03

EXPOSURE MEDIUM TOTAL 1.5E-06 4E-03

SEDIMENT TOTAL 1.5E-06 4E-03
SURFACE WATER NE WETLAND DERMAL Arsenic 0.0028 mg/l 6.1E-09 mg/kg/day 1.5E+00 mg/kg/day 9.1E-09 1.8E-08 mg/kg/day 3.0E-04 mg/kg/day 6E-05

Cobalt 0.00061 mg/l NC NC 3.9E-09 mg/kg/day 3.0E-04 mg/kg/day 1E-05
Iron 1.84 mg/l NC NC -- 7.0E-01 mg/kg/day
Manganese 1.74 mg/l NC NC 1.1E-05 mg/kg/day 9.6E-04 mg/kg/day 1E-02
Thallium 0.00039 mg/l NC NC 2.5E-09 mg/kg/day ND
Titanium 0.0249 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 9.1E-09 1E-02
EXPOSURE POINT TOTAL 3.4E-08 1E-02

EXPOSURE MEDIUM TOTAL 3.4E-08 1E-02

SURFACE WATER TOTAL 3.4E-08 1E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.6E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 2.1 mg/kg 2.8E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.0E-06 6.1E-06 mg/kg/day 3.0E-02 mg/kg/day 2E-04

Benzo(a)pyrene 2.2 mg/kg 2.9E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.1E-05 6.4E-06 mg/kg/day 3.0E-02 mg/kg/day 2E-04
Benzo(b)fluoranthene 3.5 mg/kg 4.6E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.4E-06 1.0E-05 mg/kg/day 3.0E-02 mg/kg/day 3E-04
Benzo(k)fluoranthene 0.47 mg/kg 6.2E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.6E-08 1.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5E-05
Carbazole 0.26 mg/kg 6.5E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.3E-09 7.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.3E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.7E-07 2.9E-06 mg/kg/day 3.0E-02 mg/kg/day 1E-04
Aroclor-1254 0.13 mg/kg 3.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.5E-08 3.8E-07 mg/kg/day 2.0E-05 mg/kg/day 2E-02
Aroclor-1260 0.078 mg/kg 2.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.9E-08 2.3E-07 mg/kg/day 2.0E-05 mg/kg/day 1E-02
Aluminum 6748 mg/kg NC NC 2.0E-02 mg/kg/day 1.0E+00 mg/kg/day 2E-02
Arsenic 7.5 mg/kg 1.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.8E-06 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7E-02
Beryllium 0.29 mg/kg NC NC 8.5E-07 mg/kg/day 2.0E-03 mg/kg/day 4E-04
Chromium 18 mg/kg NC NC 5.3E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 4.5 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-04 mg/kg/day 4E-02
Copper 17 mg/kg NC NC 5.0E-05 mg/kg/day 4.0E-02 mg/kg/day 1E-03
Iron 11211 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5E-02
Lead 25 mg/kg 6.3E-06 mg/kg/day NA 7.3E-05 mg/kg/day ND
Manganese 162 mg/kg NC NC 4.7E-04 mg/kg/day 7.1E-02 mg/kg/day 7E-03
Thallium 0.12 mg/kg NC NC 3.5E-07 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 379 mg/kg NC NC 1.1E-03 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 9.1E-06 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 17.2 mg/kg NC NC 5.0E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 2.7 mg/kg NC NC 7.9E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.1E-05 3E-01

DERMAL Benzo(a)anthracene 2.1 mg/kg 1.0E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.4E-07 2.2E-06 mg/kg/day 3.0E-02 mg/kg/day 7E-05
Benzo(a)pyrene 2.2 mg/kg 1.1E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.8E-06 2.3E-06 mg/kg/day 3.0E-02 mg/kg/day 8E-05
Benzo(b)fluoranthene 3.5 mg/kg 1.7E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-06 3.7E-06 mg/kg/day 3.0E-02 mg/kg/day 1E-04

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(k)fluoranthene 0.47 mg/kg 2.3E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.7E-08 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Carbazole 0.26 mg/kg 1.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.6E-10 2.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 4.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.5E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4E-05
Aroclor-1254 0.13 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.6E-08 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 7E-03
Aroclor-1260 0.078 mg/kg 7.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.5E-08 8.9E-08 mg/kg/day 2.0E-05 mg/kg/day 4E-03
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.4E-07 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6E-03
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.0E-05 2E-02

EXPOSURE POINT TOTAL 4.1E-05 3E-01
EXPOSURE MEDIUM TOTAL 4.1E-05 3E-01

AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 7.4E-09 ug/m3 1.1E-04 (ug/m3)-1 8.1E-13 1.6E-08 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 7.8E-09 ug/m3 1.1E-03 (ug/m3)-1 8.5E-12 1.7E-08 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 1.2E-08 ug/m3 1.1E-04 (ug/m3)-1 1.4E-12 2.7E-08 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 1.7E-09 ug/m3 1.1E-05 (ug/m3)-1 1.8E-14 3.6E-09 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 2.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 3.5E-09 ug/m3 1.1E-04 (ug/m3)-1 3.9E-13 7.8E-09 ug/m3 ND
Aroclor-1254 0.13 mg/kg 8.6E-11 ug/m3 5.7E-04 (ug/m3)-1 4.9E-14 1.0E-09 ug/m3 ND
Aroclor-1260 0.078 mg/kg 5.2E-11 ug/m3 5.7E-04 (ug/m3)-1 3.0E-14 6.1E-10 ug/m3 ND
Aluminum 6748 mg/kg NC NC 5.2E-05 ug/m3 5.0E+00 ug/m3 1E-05
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT RT 62 OUTFALL DUST INHALATION Arsenic 7.5 mg/kg 5.0E-09 ug/m3 4.3E-03 (ug/m3)-1 2.1E-11 5.8E-08 ug/m3 1.5E-02 ug/m3 4E-06
Beryllium 0.29 mg/kg 1.9E-10 ug/m3 2.4E-03 (ug/m3)-1 4.6E-13 2.3E-09 ug/m3 2.0E-02 ug/m3 1E-07
Chromium 18 mg/kg 6.3E-08 ug/m3 8.4E-02 (ug/m3)-1 5.3E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1E-06
Cobalt 4.5 mg/kg 3.0E-09 ug/m3 2.5E-06 (ug/m3)-1 7.6E-15 3.5E-08 ug/m3 6.0E-03 ug/m3 6E-06
Copper 17 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 11211 mg/kg NC NC 8.7E-05 ug/m3 ND
Lead 25 mg/kg 1.7E-08 ug/m3 NA 1.9E-07 ug/m3 ND
Manganese 162 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3E-05
Thallium 0.12 mg/kg NC NC 9.3E-10 ug/m3 ND
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 379 mg/kg NC NC 2.9E-06 ug/m3 ND
Uranium 3.1 mg/kg NC NC 2.4E-08 ug/m3 3.0E-01 ug/m3 8E-08
Vanadium 17.2 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 2.7 mg/kg NC NC 2.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.4E-09 5E-05
EXPOSURE POINT TOTAL 5.4E-09 5E-05

EXPOSURE MEDIUM TOTAL 5.4E-09 5E-05

SOIL TOTAL 4.1E-05 3E-01
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Aluminum 13961 mg/kg NC NC 1.3E-02 mg/kg/day 1.0E+00 mg/kg/day 1E-02

Arsenic 9.1 mg/kg 7.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.1E-06 8.6E-06 mg/kg/day 3.0E-04 mg/kg/day 3E-02
Chromium 557 mg/kg NC NC 5.3E-04 mg/kg/day 3.0E-03 mg/kg/day 2E-01
Cobalt 9.2 mg/kg NC NC 8.7E-06 mg/kg/day 3.0E-04 mg/kg/day 3E-02
Iron 10143 mg/kg NC NC 9.6E-03 mg/kg/day 7.0E-01 mg/kg/day 1E-02
Manganese 198 mg/kg NC NC 1.9E-04 mg/kg/day 7.1E-02 mg/kg/day 3E-03
Mercury 2.2 mg/kg NC NC 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7E-03
Thallium 0.2 mg/kg NC NC 1.9E-07 mg/kg/day ND
Thorium 4.1 mg/kg NC NC 3.9E-06 mg/kg/day NDg g g g y
Titanium 560 mg/kg NC NC 5.3E-04 mg/kg/day ND
Tungsten 2.8 mg/kg NC NC 2.7E-06 mg/kg/day ND
Uranium 13.4 mg/kg NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 65 mg/kg NC NC 6.2E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 1.8 mg/kg NC NC 1.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.1E-06 3E-01

DERMAL Aluminum 13961 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 9.1 mg/kg 5.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.8E-08 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2E-03
Chromium 557 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 9.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 10143 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 198 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 2.2 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.2 mg/kg NC NC -- ND
Thorium 4.1 mg/kg NC NC -- ND
Titanium 560 mg/kg NC NC -- ND
Tungsten 2.8 mg/kg NC NC -- ND
Uranium 13.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 65 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.8 mg/kg NC NC -- ND

EXPOSURE ROUTE TOTAL 7.8E-08 2E-03
EXPOSURE POINT TOTAL 1.2E-06 3E-01

EXPOSURE MEDIUM TOTAL 1.2E-06 3E-01

SEDIMENT TOTAL 1.2E-06 3E-01
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SURFACE WATER EMBAYMENT AREA DERMAL Chromium 0.0044 mg/l NC NC 9.5E-08 mg/kg/day 7.5E-05 mg/kg/day 1E-03
Thallium 0.00034 mg/l NC NC 3.7E-09 mg/kg/day ND
Titanium 0.027 mg/l NC NC -- ND
Zirconium 0.00079 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL -- 1E-03
EXPOSURE POINT TOTAL 0.0E+00 1E-03

EXPOSURE MEDIUM TOTAL 0.0E+00 1E-03

SURFACE WATER TOTAL 0.0E+00 1E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.2E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6E-01

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 2.1 mg/kg 4.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.0E-07 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05

Benzo(a)pyrene 2.2 mg/kg 4.3E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.1E-06 6.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Benzo(b)fluoranthene 3.5 mg/kg 6.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.9E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4E-05
Benzo(k)fluoranthene 0.47 mg/kg 9.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.6E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Carbazole 0.26 mg/kg 2.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.6E-10 8.1E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.4E-07 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Aroclor-1254 0.13 mg/kg 1.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.8E-08 4.1E-08 mg/kg/day 2.0E-05 mg/kg/day 2E-03
Aroclor-1260 0.078 mg/kg 8.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.7E-08 2.4E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aluminum 6748 mg/kg NC NC 2.1E-03 mg/kg/day 1.0E+00 mg/kg/day 2E-03
Arsenic 7.5 mg/kg 8.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.2E-06 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8E-03
Beryllium 0.29 mg/kg NC NC 9.1E-08 mg/kg/day 2.0E-03 mg/kg/day 5E-05
Chromium 18 mg/kg NC NC 5.6E-06 mg/kg/day 3.0E-03 mg/kg/day 2E-03
Cobalt 4.5 mg/kg NC NC 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5E-03
Copper 17 mg/kg NC NC 5.3E-06 mg/kg/day 4.0E-02 mg/kg/day 1E-04
Iron 11211 mg/kg NC NC 3.5E-03 mg/kg/day 7.0E-01 mg/kg/day 5E-03
Lead 25 mg/kg 2.7E-06 mg/kg/day NA 7.8E-06 mg/kg/day ND
Manganese 162 mg/kg NC NC 5.1E-05 mg/kg/day 7.1E-02 mg/kg/day 7E-04
Thallium 0.12 mg/kg NC NC 3.8E-08 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 379 mg/kg NC NC 1.2E-04 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 9.7E-07 mg/kg/day 6.0E-04 mg/kg/day 2E-03
Vanadium 17.2 mg/kg NC NC 5.4E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 2.7 mg/kg NC NC 8.5E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.3E-06 3E-02

DERMAL Benzo(a)anthracene 2.1 mg/kg 2.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.5E-07 3.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Benzo(a)pyrene 2.2 mg/kg 2.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.6E-06 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Benzo(b)fluoranthene 3.5 mg/kg 3.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.6E-07 5.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(k)fluoranthene 0.47 mg/kg 4.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.4E-09 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Carbazole 0.26 mg/kg 1.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.2E-10 3.2E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.3E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Aroclor-1254 0.13 mg/kg 7.8E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.6E-08 2.3E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aroclor-1260 0.078 mg/kg 4.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.4E-09 1.4E-08 mg/kg/day 2.0E-05 mg/kg/day 7E-04
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 9.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.4E-07 2.8E-07 mg/kg/day 3.0E-04 mg/kg/day 9E-04
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.3E-06 3E-03

EXPOSURE POINT TOTAL 7.6E-06 3E-02
EXPOSURE MEDIUM TOTAL 7.6E-06 3E-02

AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 1.0E-08 ug/m3 1.1E-04 (ug/m3)-1 1.1E-12 1.6E-08 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 1.1E-08 ug/m3 1.1E-03 (ug/m3)-1 1.2E-11 1.7E-08 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 1.7E-08 ug/m3 1.1E-04 (ug/m3)-1 1.8E-12 2.7E-08 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 2.3E-09 ug/m3 1.1E-05 (ug/m3)-1 2.5E-14 3.6E-09 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 2.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 4.8E-09 ug/m3 1.1E-04 (ug/m3)-1 5.3E-13 7.8E-09 ug/m3 ND
Aroclor-1254 0.13 mg/kg 3.5E-10 ug/m3 5.7E-04 (ug/m3)-1 2.0E-13 1.0E-09 ug/m3 ND
Aroclor-1260 0.078 mg/kg 2.1E-10 ug/m3 5.7E-04 (ug/m3)-1 1.2E-13 6.1E-10 ug/m3 ND
Aluminum 6748 mg/kg NC NC 5.2E-05 ug/m3 5.0E+00 ug/m3 1E-05
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TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT RT 62 OUTFALL DUST INHALATION Arsenic 7.5 mg/kg 2.0E-08 ug/m3 4.3E-03 (ug/m3)-1 8.6E-11 5.8E-08 ug/m3 1.5E-02 ug/m3 4E-06
Beryllium 0.29 mg/kg 7.7E-10 ug/m3 2.4E-03 (ug/m3)-1 1.9E-12 2.3E-09 ug/m3 2.0E-02 ug/m3 1E-07
Chromium 18 mg/kg 8.6E-08 ug/m3 8.4E-02 (ug/m3)-1 7.3E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1E-06
Cobalt 4.5 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.0E-14 3.5E-08 ug/m3 6.0E-03 ug/m3 6E-06
Copper 17 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 11211 mg/kg NC NC 8.7E-05 ug/m3 ND
Lead 25 mg/kg 6.7E-08 ug/m3 NA 1.9E-07 ug/m3 ND
Manganese 162 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3E-05
Thallium 0.12 mg/kg NC NC 9.3E-10 ug/m3 ND
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 379 mg/kg NC NC 2.9E-06 ug/m3 ND
Uranium 3.1 mg/kg NC NC 2.4E-08 ug/m3 3.0E-01 ug/m3 8E-08
Vanadium 17.2 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 2.7 mg/kg NC NC 2.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.4E-09 5E-05
EXPOSURE POINT TOTAL 7.4E-09 5E-05

EXPOSURE MEDIUM TOTAL 7.4E-09 5E-05

SOIL TOTAL 7.6E-06 3E-02
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Aluminum 13961 mg/kg NC NC 1.4E-03 mg/kg/day 1.0E+00 mg/kg/day 1E-03

Arsenic 9.1 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.8E-07 9.3E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Chromium 557 mg/kg NC NC 5.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 9.2 mg/kg NC NC 9.4E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Iron 10143 mg/kg NC NC 1.0E-03 mg/kg/day 7.0E-01 mg/kg/day 1E-03
Manganese 198 mg/kg NC NC 2.0E-05 mg/kg/day 7.1E-02 mg/kg/day 3E-04
Mercury 2.2 mg/kg NC NC 2.2E-07 mg/kg/day 3.0E-04 mg/kg/day 7E-04
Thallium 0.2 mg/kg NC NC 2.0E-08 mg/kg/day ND
Thorium 4.1 mg/kg NC NC 4.2E-07 mg/kg/day NDg g g g y
Titanium 560 mg/kg NC NC 5.7E-05 mg/kg/day ND
Tungsten 2.8 mg/kg NC NC 2.8E-07 mg/kg/day ND
Uranium 13.4 mg/kg NC NC 1.4E-06 mg/kg/day 6.0E-04 mg/kg/day 2E-03
Vanadium 65 mg/kg NC NC 6.6E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 1.8 mg/kg NC NC 1.8E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.8E-07 3E-02

DERMAL Aluminum 13961 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 9.1 mg/kg 8.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.3E-07 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8E-04
Chromium 557 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 9.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 10143 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 198 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 2.2 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.2 mg/kg NC NC -- ND
Thorium 4.1 mg/kg NC NC -- ND
Titanium 560 mg/kg NC NC -- ND
Tungsten 2.8 mg/kg NC NC -- ND
Uranium 13.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 65 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.8 mg/kg NC NC -- ND

EXPOSURE ROUTE TOTAL 1.3E-07 8E-04
EXPOSURE POINT TOTAL 6.0E-07 3E-02

EXPOSURE MEDIUM TOTAL 6.0E-07 3E-02

SEDIMENT TOTAL 6.0E-07 3E-02

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
CF-04-Current-4-Adult-AbutRes.xls, SUMMARY-CALC Page 2 of 3 7/17/2012



TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SURFACE WATER EMBAYMENT AREA DERMAL Chromium 0.0044 mg/l NC NC 5.6E-08 mg/kg/day 7.5E-05 mg/kg/day 7E-04
Thallium 0.00034 mg/l NC NC 2.2E-09 mg/kg/day ND
Titanium 0.027 mg/l NC NC -- ND
Zirconium 0.00079 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL -- 7E-04
EXPOSURE POINT TOTAL 0.0E+00 8E-04

EXPOSURE MEDIUM TOTAL 0.0E+00 8E-04

SURFACE WATER TOTAL 0.0E+00 8E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.2E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 0.577 mg/kg 7.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.6E-07 1.7E-06 mg/kg/day 3.0E-02 mg/kg/day 6E-05

Benzo(a)pyrene 0.608 mg/kg 8.1E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.9E-06 1.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6E-05
Benzo(b)fluoranthene 0.984 mg/kg 1.3E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.5E-07 2.9E-06 mg/kg/day 3.0E-02 mg/kg/day 1E-04
Benzo(k)fluoranthene 0.256 mg/kg 3.4E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.5E-08 7.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Carbazole 0.0958 mg/kg 2.4E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.8E-10 2.8E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 4.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.4E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3E-05
Aluminum 10100 mg/kg NC NC 3.0E-02 mg/kg/day 1.0E+00 mg/kg/day 3E-02
Arsenic 8.2 mg/kg 2.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.1E-06 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8E-02
Chromium 24.4 mg/kg NC NC 7.1E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 5 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5E-02
Copper 34.7 mg/kg NC NC 1.0E-04 mg/kg/day 4.0E-02 mg/kg/day 3E-03
Iron 19600 mg/kg NC NC 5.7E-02 mg/kg/day 7.0E-01 mg/kg/day 8E-02
Manganese 155 mg/kg NC NC 4.5E-04 mg/kg/day 7.1E-02 mg/kg/day 6E-03
Mercury 0.04 mg/kg NC NC 1.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4E-04
Thallium 0.34 mg/kg NC NC 9.9E-07 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.6E-05 mg/kg/day ND
Titanium 732 mg/kg NC NC 2.1E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.4E-06 mg/kg/day ND
Uranium 18.7 mg/kg NC NC 5.5E-05 mg/kg/day 6.0E-04 mg/kg/day 9E-02
Vanadium 31.2 mg/kg NC NC 9.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2E-02
Zirconium 3.1 mg/kg NC NC 9.1E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.1E-05 4E-01

DERMAL Benzo(a)anthracene 0.577 mg/kg 2.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.0E-07 6.1E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Benzo(a)pyrene 0.608 mg/kg 2.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.1E-06 6.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Benzo(b)fluoranthene 0.984 mg/kg 4.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.5E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3E-05
Benzo(k)fluoranthene 0.256 mg/kg 1.2E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.0E-09 2.7E-07 mg/kg/day 3.0E-02 mg/kg/day 9E-06
Carbazole 0.0958 mg/kg 6.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.3E-10 7.8E-08 mg/kg/day ND

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Indeno(1,2,3-cd)pyrene 0.354 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-07 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Aluminum 10100 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.2 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.6E-07 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7E-03
Chromium 24.4 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 34.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 19600 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 155 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.04 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.34 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 732 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 31.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 3.1E-06 7E-03

EXPOSURE POINT TOTAL 1.4E-05 4E-01
EXPOSURE MEDIUM TOTAL 1.4E-05 4E-01

AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 0.577 mg/kg 2.0E-09 ug/m3 1.1E-04 (ug/m3)-1 2.2E-13 4.5E-09 ug/m3 ND
Benzo(a)pyrene 0.608 mg/kg 2.1E-09 ug/m3 1.1E-03 (ug/m3)-1 2.4E-12 4.7E-09 ug/m3 ND
Benzo(b)fluoranthene 0.984 mg/kg 3.5E-09 ug/m3 1.1E-04 (ug/m3)-1 3.8E-13 7.6E-09 ug/m3 ND
Benzo(k)fluoranthene 0.256 mg/kg 9.0E-10 ug/m3 1.1E-05 (ug/m3)-1 9.9E-15 2.0E-09 ug/m3 ND
Carbazole 0.0958 mg/kg NC NC 7.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.4E-13 2.7E-09 ug/m3 ND
Aluminum 10100 mg/kg NC NC 7.8E-05 ug/m3 5.0E+00 ug/m3 2E-05
Arsenic 8.2 mg/kg 5.5E-09 ug/m3 4.3E-03 (ug/m3)-1 2.3E-11 6.4E-08 ug/m3 1.5E-02 ug/m3 4E-06
Chromium 24.4 mg/kg 8.6E-08 ug/m3 8.4E-02 (ug/m3)-1 7.2E-09 1.9E-07 ug/m3 1.0E-01 ug/m3 2E-06
Cobalt 5 mg/kg 3.3E-09 ug/m3 2.5E-06 (ug/m3)-1 8.4E-15 3.9E-08 ug/m3 6.0E-03 ug/m3 6E-06
Copper 34.7 mg/kg NC NC 2.7E-07 ug/m3 ND
Iron 19600 mg/kg NC NC 1.5E-04 ug/m3 ND
Manganese 155 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2E-05
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TABLE 7-CF.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT RT 62 OUTFALL DUST INHALATION Mercury 0.04 mg/kg NC NC 3.1E-10 ug/m3 3.0E-01 ug/m3 1E-09
Thallium 0.34 mg/kg NC NC 2.6E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 4.2E-08 ug/m3 ND
Titanium 732 mg/kg NC NC 5.7E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND
Uranium 18.7 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5E-07
Vanadium 31.2 mg/kg NC NC 2.4E-07 ug/m3 1.0E-01 ug/m3 2E-06
Zirconium 3.1 mg/kg NC NC 2.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.3E-09 6E-05
EXPOSURE POINT TOTAL 7.3E-09 6E-05

EXPOSURE MEDIUM TOTAL 7.3E-09 6E-05

SOIL TOTAL 1.4E-05 4E-01
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Aluminum 13961 mg/kg NC NC 1.3E-02 mg/kg/day 1.0E+00 mg/kg/day 1E-02

Arsenic 9.1 mg/kg 7.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.1E-06 8.6E-06 mg/kg/day 3.0E-04 mg/kg/day 3E-02
Chromium 557 mg/kg NC NC 5.3E-04 mg/kg/day 3.0E-03 mg/kg/day 2E-01
Cobalt 9.2 mg/kg NC NC 8.7E-06 mg/kg/day 3.0E-04 mg/kg/day 3E-02
Iron 10143 mg/kg NC NC 9.6E-03 mg/kg/day 7.0E-01 mg/kg/day 1E-02
Manganese 198 mg/kg NC NC 1.9E-04 mg/kg/day 7.1E-02 mg/kg/day 3E-03
Mercury 2.2 mg/kg NC NC 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7E-03
Thallium 0.2 mg/kg NC NC 1.9E-07 mg/kg/day ND
Thorium 4.1 mg/kg NC NC 3.9E-06 mg/kg/day ND
Titanium 560 mg/kg NC NC 5.3E-04 mg/kg/day ND
Tungsten 2.8 mg/kg NC NC 2.7E-06 mg/kg/day ND
Uranium 13.4 mg/kg NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 65 mg/kg NC NC 6.2E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 1.8 mg/kg NC NC 1.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.1E-06 3E-01

DERMAL Aluminum 13961 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 9.1 mg/kg 5.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.8E-08 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2E-03
Chromium 557 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 9.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 10143 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 198 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 2.2 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.2 mg/kg NC NC -- ND
Thorium 4.1 mg/kg NC NC -- ND
Titanium 560 mg/kg NC NC -- ND
Tungsten 2.8 mg/kg NC NC -- ND
Uranium 13.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 65 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.8 mg/kg NC NC -- ND

EXPOSURE ROUTE TOTAL 7.8E-08 2E-03
EXPOSURE POINT TOTAL 1.2E-06 3E-01

EXPOSURE MEDIUM TOTAL 1.2E-06 3E-01

SEDIMENT TOTAL 1.2E-06 3E-01
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TABLE 7-CF.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SURFACE WATER EMBAYMENT AREA DERMAL Chromium 0.0044 mg/l NC NC 9.5E-08 mg/kg/day 7.5E-05 mg/kg/day 1E-03
Thallium 0.00034 mg/l NC NC 3.7E-09 mg/kg/day ND
Titanium 0.027 mg/l NC NC -- ND
Zirconium 0.00079 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL -- 1E-03
EXPOSURE POINT TOTAL 0.0E+00 1E-03

EXPOSURE MEDIUM TOTAL 0.0E+00 1E-03

SURFACE WATER TOTAL 0.0E+00 1E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.5E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7E-01

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 0.577 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.1E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6E-06

Benzo(a)pyrene 0.608 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.6E-07 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6E-06
Benzo(b)fluoranthene 0.984 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.4E-07 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Benzo(k)fluoranthene 0.256 mg/kg 4.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.6E-09 8.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Carbazole 0.0958 mg/kg 1.0E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.1E-10 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 6.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.0E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4E-06
Aluminum 10100 mg/kg NC NC 3.2E-03 mg/kg/day 1.0E+00 mg/kg/day 3E-03
Arsenic 8.2 mg/kg 8.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.3E-06 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9E-03
Chromium 24.4 mg/kg NC NC 7.6E-06 mg/kg/day 3.0E-03 mg/kg/day 3E-03
Cobalt 5 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5E-03
Copper 34.7 mg/kg NC NC 1.1E-05 mg/kg/day 4.0E-02 mg/kg/day 3E-04
Iron 19600 mg/kg NC NC 6.1E-03 mg/kg/day 7.0E-01 mg/kg/day 9E-03
Manganese 155 mg/kg NC NC 4.9E-05 mg/kg/day 7.1E-02 mg/kg/day 7E-04
Mercury 0.04 mg/kg NC NC 1.3E-08 mg/kg/day 3.0E-04 mg/kg/day 4E-05
Thallium 0.34 mg/kg NC NC 1.1E-07 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 732 mg/kg NC NC 2.3E-04 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND
Uranium 18.7 mg/kg NC NC 5.9E-06 mg/kg/day 6.0E-04 mg/kg/day 1E-02
Vanadium 31.2 mg/kg NC NC 9.8E-06 mg/kg/day 4.9E-03 mg/kg/day 2E-03
Zirconium 3.1 mg/kg NC NC 9.7E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.5E-06 4E-02

DERMAL Benzo(a)anthracene 0.577 mg/kg 5.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.2E-08 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Benzo(a)pyrene 0.608 mg/kg 6.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.4E-07 9.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Benzo(b)fluoranthene 0.984 mg/kg 9.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.2E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Benzo(k)fluoranthene 0.256 mg/kg 2.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.9E-09 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1E-06
Carbazole 0.0958 mg/kg 4.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.2E-11 1.2E-08 mg/kg/day ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Indeno(1,2,3-cd)pyrene 0.354 mg/kg 3.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.6E-08 5.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2E-06
Aluminum 10100 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.2 mg/kg 1.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.6E-07 3.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1E-03
Chromium 24.4 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 34.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 19600 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 155 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.04 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.34 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 732 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 31.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 7.4E-07 1E-03

EXPOSURE POINT TOTAL 3.2E-06 4E-02
EXPOSURE MEDIUM TOTAL 3.2E-06 4E-02

AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 0.577 mg/kg 2.8E-09 ug/m3 1.1E-04 (ug/m3)-1 3.0E-13 4.5E-09 ug/m3 ND
Benzo(a)pyrene 0.608 mg/kg 2.9E-09 ug/m3 1.1E-03 (ug/m3)-1 3.2E-12 4.7E-09 ug/m3 ND
Benzo(b)fluoranthene 0.984 mg/kg 4.7E-09 ug/m3 1.1E-04 (ug/m3)-1 5.2E-13 7.6E-09 ug/m3 ND
Benzo(k)fluoranthene 0.256 mg/kg 1.2E-09 ug/m3 1.1E-05 (ug/m3)-1 1.3E-14 2.0E-09 ug/m3 ND
Carbazole 0.0958 mg/kg NC NC 7.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 1.9E-13 2.7E-09 ug/m3 ND
Aluminum 10100 mg/kg NC NC 7.8E-05 ug/m3 5.0E+00 ug/m3 2E-05
Arsenic 8.2 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.4E-11 6.4E-08 ug/m3 1.5E-02 ug/m3 4E-06
Chromium 24.4 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 9.8E-09 1.9E-07 ug/m3 1.0E-01 ug/m3 2E-06
Cobalt 5 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.4E-14 3.9E-08 ug/m3 6.0E-03 ug/m3 6E-06
Copper 34.7 mg/kg NC NC 2.7E-07 ug/m3 ND
Iron 19600 mg/kg NC NC 1.5E-04 ug/m3 ND
Manganese 155 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2E-05
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TABLE 7-CF.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT RT 62 OUTFALL DUST INHALATION Mercury 0.04 mg/kg NC NC 3.1E-10 ug/m3 3.0E-01 ug/m3 1E-09
Thallium 0.34 mg/kg NC NC 2.6E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 4.2E-08 ug/m3 ND
Titanium 732 mg/kg NC NC 5.7E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND
Uranium 18.7 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5E-07
Vanadium 31.2 mg/kg NC NC 2.4E-07 ug/m3 1.0E-01 ug/m3 2E-06
Zirconium 3.1 mg/kg NC NC 2.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 9.9E-09 6E-05
EXPOSURE POINT TOTAL 9.9E-09 6E-05

EXPOSURE MEDIUM TOTAL 9.9E-09 6E-05

SOIL TOTAL 3.2E-06 4E-02
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Aluminum 13961 mg/kg NC NC 1.4E-03 mg/kg/day 1.0E+00 mg/kg/day 1E-03

Arsenic 9.1 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.8E-07 9.3E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Chromium 557 mg/kg NC NC 5.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 9.2 mg/kg NC NC 9.4E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Iron 10143 mg/kg NC NC 1.0E-03 mg/kg/day 7.0E-01 mg/kg/day 1E-03
Manganese 198 mg/kg NC NC 2.0E-05 mg/kg/day 7.1E-02 mg/kg/day 3E-04
Mercury 2.2 mg/kg NC NC 2.2E-07 mg/kg/day 3.0E-04 mg/kg/day 7E-04
Thallium 0.2 mg/kg NC NC 2.0E-08 mg/kg/day ND
Thorium 4.1 mg/kg NC NC 4.2E-07 mg/kg/day ND
Titanium 560 mg/kg NC NC 5.7E-05 mg/kg/day ND
Tungsten 2.8 mg/kg NC NC 2.8E-07 mg/kg/day ND
Uranium 13.4 mg/kg NC NC 1.4E-06 mg/kg/day 6.0E-04 mg/kg/day 2E-03
Vanadium 65 mg/kg NC NC 6.6E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 1.8 mg/kg NC NC 1.8E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.8E-07 3E-02

DERMAL Aluminum 13961 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 9.1 mg/kg 8.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.3E-07 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8E-04
Chromium 557 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 9.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 10143 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 198 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 2.2 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.2 mg/kg NC NC -- ND
Thorium 4.1 mg/kg NC NC -- ND
Titanium 560 mg/kg NC NC -- ND
Tungsten 2.8 mg/kg NC NC -- ND
Uranium 13.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 65 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.8 mg/kg NC NC -- ND

EXPOSURE ROUTE TOTAL 1.3E-07 8E-04
EXPOSURE POINT TOTAL 6.0E-07 3E-02

EXPOSURE MEDIUM TOTAL 6.0E-07 3E-02

SEDIMENT TOTAL 6.0E-07 3E-02
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TABLE 7-CF.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SURFACE WATER EMBAYMENT AREA DERMAL Chromium 0.0044 mg/l NC NC 5.6E-08 mg/kg/day 7.5E-05 mg/kg/day 7E-04
Thallium 0.00034 mg/l NC NC 2.2E-09 mg/kg/day ND
Titanium 0.027 mg/l NC NC -- ND
Zirconium 0.00079 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL -- 7E-04
EXPOSURE POINT TOTAL 0.0E+00 8E-04

EXPOSURE MEDIUM TOTAL 0.0E+00 8E-04

SURFACE WATER TOTAL 0.0E+00 8E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.8E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.7
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SURFACE WATER ASSABET RIVER INGESTION Arsenic 0.0014 mg/l 9.9E-09 mg/kg/day 1.5E+00 mg/kg/day 1.5E-08 1.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4E-04

Cobalt 0.00048 mg/l NC NC 3.9E-08 mg/kg/day 3.0E-04 mg/kg/day 1E-04
Manganese 0.081 mg/l NC NC 6.7E-06 mg/kg/day 2.4E-02 mg/kg/day 3E-04
Thallium 0.00045 mg/l NC NC 3.7E-08 mg/kg/day ND
Titanium 0.0082 mg/l NC NC 6.7E-07 mg/kg/day ND
Zirconium 0.00096 mg/l NC NC 7.9E-08 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.5E-08 8E-04
DERMAL Arsenic 0.0014 mg/l 1.3E-09 mg/kg/day 1.5E+00 mg/kg/day 2.0E-09 1.5E-08 mg/kg/day 3.0E-04 mg/kg/day 5E-05

Cobalt 0.00048 mg/l NC NC 5.2E-09 mg/kg/day 3.0E-04 mg/kg/day 2E-05
Manganese 0.081 mg/l NC NC 8.8E-07 mg/kg/day 9.6E-04 mg/kg/day 9E-04
Thallium 0.00045 mg/l NC NC 4.9E-09 mg/kg/day ND
Titanium 0.0082 mg/l NC NC -- ND
Zirconium 0.00096 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 2.0E-09 1E-03
EXPOSURE POINT TOTAL 1.7E-08 2E-03

EXPOSURE MEDIUM TOTAL 1.7E-08 2E-03

SURFACE WATER TOTAL 1.7E-08 2E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.7E-08 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2E-03

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SURFACE 
WATER

CHEMICAL

Risks presented in this table for early life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G 3
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TABLE 7-CF.8
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SURFACE WATER ASSABET RIVER INGESTION Arsenic 0.0014 mg/l 8.5E-09 mg/kg/day 1.5E+00 mg/kg/day 1.3E-08 2.5E-08 mg/kg/day 3.0E-04 mg/kg/day 8E-05

Cobalt 0.00048 mg/l NC NC 8.5E-09 mg/kg/day 3.0E-04 mg/kg/day 3E-05
Manganese 0.081 mg/l NC NC 1.4E-06 mg/kg/day 2.4E-02 mg/kg/day 6E-05
Thallium 0.00045 mg/l NC NC 7.9E-09 mg/kg/day ND
Titanium 0.0082 mg/l NC NC 1.4E-07 mg/kg/day ND
Zirconium 0.00096 mg/l NC NC 1.7E-08 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.3E-08 2E-04
DERMAL Arsenic 0.0014 mg/l 3.0E-09 mg/kg/day 1.5E+00 mg/kg/day 4.6E-09 8.9E-09 mg/kg/day 3.0E-04 mg/kg/day 3E-05

Cobalt 0.00048 mg/l NC NC 3.0E-09 mg/kg/day 3.0E-04 mg/kg/day 1E-05
Manganese 0.081 mg/l NC NC 5.1E-07 mg/kg/day 9.6E-04 mg/kg/day 5E-04
Thallium 0.00045 mg/l NC NC 2.9E-09 mg/kg/day ND
Titanium 0.0082 mg/l NC NC -- ND
Zirconium 0.00096 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 4.6E-09 6E-04
EXPOSURE POINT TOTAL 1.7E-08 7E-04

EXPOSURE MEDIUM TOTAL 1.7E-08 7E-04

SURFACE WATER TOTAL 1.7E-08 7E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.7E-08 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7E-04

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SURFACE 
WATER

CHEMICAL

Risks presented in this table for early life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G 3
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TABLE 7-F.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 2.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 4.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

Benzo(b)fluoranthene 0.0797 mg/kg 2.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.0314 mg/kg 8.4E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aluminum 12320 mg/kg NC NC 7.2E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02
Arsenic 8.1 mg/kg 4.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.8E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 0.43 mg/kg NC NC 2.5E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 16.8 mg/kg NC NC 9.9E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 2.7 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 16.6 mg/kg NC NC 9.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 11460 mg/kg NC NC 6.7E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 34 mg/kg 1.7E-05 mg/kg/day NA 2.0E-04 mg/kg/day ND
Manganese 100 mg/kg NC NC 5.9E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Thorium 5.8 mg/kg NC NC 3.4E-05 mg/kg/day ND
Titanium 501 mg/kg NC NC 2.9E-03 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 8.5E-06 mg/kg/day ND
Uranium 2 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 21 mg/kg NC NC 1.2E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 2.5 mg/kg NC NC 1.5E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 8.E-06 5.E-01

DERMAL Benzo(a)pyrene 0.0743 mg/kg 7.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.0797 mg/kg 7.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(k)fluoranthene 0.0314 mg/kg 3.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 6.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 3.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-06 1.E-02

EXPOSURE POINT TOTAL 9.E-06 5.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 5.E-01
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TABLE 7-F.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 5.3E-10 ug/m3 1.1E-03 (ug/m3)-1 6.E-13 1.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 5.7E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 2.2E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 4.9E-10 ug/m3 ND
Aluminum 12320 mg/kg NC NC 1.9E-04 ug/m3 5.0E+00 ug/m3 4.E-05
Arsenic 8.1 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.3E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.43 mg/kg 5.8E-10 ug/m3 2.4E-03 (ug/m3)-1 1.E-12 6.7E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 16.8 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.6E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 2.7 mg/kg 3.6E-09 ug/m3 2.5E-06 (ug/m3)-1 9.E-15 4.2E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 16.6 mg/kg NC NC 2.6E-07 ug/m3 ND
Iron 11460 mg/kg NC NC 1.8E-04 ug/m3 ND
Lead 34 mg/kg 4.6E-08 ug/m3 NA 5.3E-07 ug/m3 ND
Manganese 100 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thorium 5.8 mg/kg NC NC 9.1E-08 ug/m3 ND
Titanium 501 mg/kg NC NC 7.8E-06 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 2 mg/kg NC NC 3.1E-08 ug/m3 3.0E-01 ug/m3 1.E-07
Vanadium 21 mg/kg NC NC 3.3E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 2.5 mg/kg NC NC 3.9E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 9.E-05
EXPOSURE POINT TOTAL 1.E-08 9.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 9.E-05

SOIL TOTAL 9.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 2.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(b)fluoranthene 0.0797 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.0314 mg/kg 1.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-10 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aluminum 12320 mg/kg NC NC 7.8E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03
Arsenic 8.1 mg/kg 1.7E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.1E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.43 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 16.8 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 2.7 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 16.6 mg/kg NC NC 1.0E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 11460 mg/kg NC NC 7.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 34 mg/kg 7.3E-06 mg/kg/day NA 2.1E-05 mg/kg/day ND
Manganese 100 mg/kg NC NC 6.3E-05 mg/kg/day 7.1E-02 mg/kg/day 9.E-04
Thorium 5.8 mg/kg NC NC 3.7E-06 mg/kg/day ND
Titanium 501 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 9.1E-07 mg/kg/day ND
Uranium 2 mg/kg NC NC 1.3E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-03
Vanadium 21 mg/kg NC NC 1.3E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 2.5 mg/kg NC NC 1.6E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 5.E-02

DERMAL Benzo(a)pyrene 0.0743 mg/kg 1.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(b)fluoranthene 0.0797 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.6E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 6.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-10 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 2.E-03

EXPOSURE POINT TOTAL 3.E-06 5.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 5.E-02
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TABLE 7-F.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 4.2E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 6.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 4.5E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 7.3E-10 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 1.8E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 2.9E-10 ug/m3 ND
Aluminum 12320 mg/kg NC NC 1.1E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8.1 mg/kg 2.5E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 7.4E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.43 mg/kg 1.3E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.9E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 16.8 mg/kg 9.4E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 2.7 mg/kg 8.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 16.6 mg/kg NC NC 1.5E-07 ug/m3 ND
Iron 11460 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 34 mg/kg 1.1E-07 ug/m3 NA 3.1E-07 ug/m3 ND
Manganese 100 mg/kg NC NC 9.1E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.8 mg/kg NC NC 5.3E-08 ug/m3 ND
Titanium 501 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 1.3E-08 ug/m3 ND
Uranium 2 mg/kg NC NC 1.8E-08 ug/m3 3.0E-01 ug/m3 6.E-08
Vanadium 21 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.5 mg/kg NC NC 2.3E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 5.E-05
EXPOSURE POINT TOTAL 8.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 5.E-05

SOIL TOTAL 3.E-06 5.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 8.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-07 1.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

Benzo(a)pyrene 0.1 mg/kg 2.7E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.1 mg/kg 2.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.065 mg/kg 1.7E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Carbazole 0.054 mg/kg 2.7E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 3.2E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 2.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Aroclor-1254 0.23 mg/kg 1.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 1.4E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aroclor-1260 0.03 mg/kg 1.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 1.8E-07 mg/kg/day 2.0E-05 mg/kg/day 9.E-03
Aluminum 11059 mg/kg NC NC 6.5E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02
Antimony 0.081 mg/kg NC NC 4.8E-07 mg/kg/day 4.0E-04 mg/kg/day 1.E-03
Arsenic 8.1 mg/kg 4.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.8E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 0.46 mg/kg NC NC 2.7E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 15.3 mg/kg NC NC 9.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 3 mg/kg NC NC 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Copper 9 mg/kg NC NC 5.3E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11831 mg/kg NC NC 7.0E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 26 mg/kg 1.3E-05 mg/kg/day NA 1.5E-04 mg/kg/day ND
Manganese 249 mg/kg NC NC 1.5E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thallium 0.1 mg/kg NC NC 5.9E-07 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 3.4E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.0E-03 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 2.9E-06 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 6.9E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 1.7 mg/kg NC NC 1.0E-05 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 1.2E-04 mg/kg/day 3.0E-02 mg/kg/day 4.E-03

EXPOSURE ROUTE TOTAL 9.E-06 7.E-01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.3 mg/kg 2.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(a)pyrene 0.1 mg/kg 9.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(b)fluoranthene 0.1 mg/kg 9.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(k)fluoranthene 0.065 mg/kg 6.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.054 mg/kg 7.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 8.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 8.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aroclor-1254 0.23 mg/kg 4.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-08 5.3E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.03 mg/kg 5.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 6.9E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 3.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 3.5E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 2.E-06 4.E-02

EXPOSURE POINT TOTAL 1.E-05 7.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 7.E-01
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TABLE 7-F.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 2.1E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.7E-09 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 7.1E-10 ug/m3 1.1E-03 (ug/m3)-1 8.E-13 1.6E-09 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 7.1E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.6E-09 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 4.6E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 1.0E-09 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 8.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 6.3E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.4E-09 ug/m3 ND
Aroclor-1254 0.23 mg/kg 3.1E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 3.6E-09 ug/m3 ND
Aroclor-1260 0.03 mg/kg 4.0E-11 ug/m3 5.7E-04 (ug/m3)-1 2.E-14 4.7E-10 ug/m3 ND
Aluminum 11059 mg/kg NC NC 1.7E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Antimony 0.081 mg/kg NC NC 1.3E-09 ug/m3 ND
Arsenic 8.1 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.3E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.46 mg/kg 6.2E-10 ug/m3 2.4E-03 (ug/m3)-1 1.E-12 7.2E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 15.3 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 2.4E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 3 mg/kg 4.0E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 4.7E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 9 mg/kg NC NC 1.4E-07 ug/m3 ND
Iron 11831 mg/kg NC NC 1.8E-04 ug/m3 ND
Lead 26 mg/kg 3.5E-08 ug/m3 NA 4.1E-07 ug/m3 ND
Manganese 249 mg/kg NC NC 3.9E-06 ug/m3 5.0E-02 ug/m3 8.E-05
Thallium 0.1 mg/kg NC NC 1.6E-09 ug/m3 ND
Thorium 5.8 mg/kg NC NC 9.1E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 8.0E-06 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 7.7E-09 ug/m3 ND
Uranium 11.8 mg/kg NC NC 1.8E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 23 mg/kg NC NC 3.6E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Zirconium 1.7 mg/kg NC NC 2.7E-08 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 3.3E-07 ug/m3 5.0E+01 ug/m3 7.E-09

EXPOSURE ROUTE TOTAL 9.E-09 1.E-04
EXPOSURE POINT TOTAL 9.E-09 1.E-04

EXPOSURE MEDIUM TOTAL 9.E-09 1.E-04

SOIL TOTAL 1.E-05 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.1 mg/kg 3.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.1 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.065 mg/kg 2.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.054 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 3.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.23 mg/kg 5.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.4E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03
Aroclor-1260 0.03 mg/kg 6.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.9E-08 mg/kg/day 2.0E-05 mg/kg/day 9.E-04
Aluminum 11059 mg/kg NC NC 7.0E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Antimony 0.081 mg/kg NC NC 5.1E-08 mg/kg/day 4.0E-04 mg/kg/day 1.E-04
Arsenic 8.1 mg/kg 1.7E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.1E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.46 mg/kg NC NC 2.9E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 15.3 mg/kg NC NC 9.6E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 9 mg/kg NC NC 5.7E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 11831 mg/kg NC NC 7.5E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 26 mg/kg 5.6E-06 mg/kg/day NA 1.6E-05 mg/kg/day ND
Manganese 249 mg/kg NC NC 1.6E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.1 mg/kg NC NC 6.3E-08 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 3.7E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 3.1E-07 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 7.4E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.7 mg/kg NC NC 1.1E-06 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

EXPOSURE ROUTE TOTAL 3.E-06 7.E-02

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.3 mg/kg 6.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 9.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.1 mg/kg 2.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.1 mg/kg 2.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.065 mg/kg 1.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Carbazole 0.054 mg/kg 4.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 1.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.23 mg/kg 2.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 8.1E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.03 mg/kg 3.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 1.1E-08 mg/kg/day 2.0E-05 mg/kg/day 5.E-04
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 5.3E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 6.E-07 7.E-03

EXPOSURE POINT TOTAL 4.E-06 8.E-02
EXPOSURE MEDIUM TOTAL 4.E-06 8.E-02
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TABLE 7-F.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.7E-09 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 5.6E-10 ug/m3 1.1E-03 (ug/m3)-1 6.E-13 9.1E-10 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 5.6E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 9.1E-10 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 3.7E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 5.9E-10 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 4.9E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 5.0E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 8.1E-10 ug/m3 ND
Aroclor-1254 0.23 mg/kg 7.2E-10 ug/m3 5.7E-04 (ug/m3)-1 4.E-13 2.1E-09 ug/m3 ND
Aroclor-1260 0.03 mg/kg 9.4E-11 ug/m3 5.7E-04 (ug/m3)-1 5.E-14 2.7E-10 ug/m3 ND
Aluminum 11059 mg/kg NC NC 1.0E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.081 mg/kg NC NC 7.4E-10 ug/m3 ND
Arsenic 8.1 mg/kg 2.5E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 7.4E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.46 mg/kg 1.4E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 4.2E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 15.3 mg/kg 8.6E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3 mg/kg 9.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.7E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 9 mg/kg NC NC 8.2E-08 ug/m3 ND
Iron 11831 mg/kg NC NC 1.1E-04 ug/m3 ND
Lead 26 mg/kg 8.1E-08 ug/m3 NA 2.4E-07 ug/m3 ND
Manganese 249 mg/kg NC NC 2.3E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Thallium 0.1 mg/kg NC NC 9.1E-10 ug/m3 ND
Thorium 5.8 mg/kg NC NC 5.3E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 4.5E-09 ug/m3 ND
Uranium 11.8 mg/kg NC NC 1.1E-07 ug/m3 3.0E-01 ug/m3 4.E-07
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.7 mg/kg NC NC 1.5E-08 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 1.9E-07 ug/m3 5.0E+01 ug/m3 4.E-09

EXPOSURE ROUTE TOTAL 7.E-09 8.E-05
EXPOSURE POINT TOTAL 7.E-09 8.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 8.E-05

SOIL TOTAL 4.E-06 8.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 7.4E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02

Antimony 0.11 mg/kg NC NC 6.5E-07 mg/kg/day 4.0E-04 mg/kg/day 2.E-03
Arsenic 15.6 mg/kg 7.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 9.2E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Beryllium 0.43 mg/kg NC NC 2.5E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 16.7 mg/kg NC NC 9.8E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 2.5 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 5.2 mg/kg NC NC 3.1E-05 mg/kg/day 4.0E-02 mg/kg/day 8.E-04
Iron 11639 mg/kg NC NC 6.8E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 29 mg/kg 1.5E-05 mg/kg/day NA 1.7E-04 mg/kg/day ND
Manganese 129 mg/kg NC NC 7.6E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.069 mg/kg NC NC 4.1E-07 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 3.2E-05 mg/kg/day ND
Titanium 495 mg/kg NC NC 2.9E-03 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 3.3E-06 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 1.5E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 1.55 mg/kg NC NC 9.1E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 6.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 7.7E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

EXPOSURE POINT TOTAL 1.E-05 7.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 7.E-01
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TABLE 7-F.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 2.0E-04 ug/m3 5.0E+00 ug/m3 4.E-05
Antimony 0.11 mg/kg NC NC 1.7E-09 ug/m3 ND
Arsenic 15.6 mg/kg 2.1E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 2.4E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.43 mg/kg 5.8E-10 ug/m3 2.4E-03 (ug/m3)-1 1.E-12 6.7E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 16.7 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.6E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 2.5 mg/kg 3.3E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.9E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 5.2 mg/kg NC NC 8.1E-08 ug/m3 ND
Iron 11639 mg/kg NC NC 1.8E-04 ug/m3 ND
Lead 29 mg/kg 3.9E-08 ug/m3 NA 4.5E-07 ug/m3 ND
Manganese 129 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thallium 0.069 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 8.6E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 7.7E-06 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 8.7E-09 ug/m3 ND
Uranium 2.6 mg/kg NC NC 4.1E-08 ug/m3 3.0E-01 ug/m3 1.E-07
Vanadium 23 mg/kg NC NC 3.6E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Zirconium 1.55 mg/kg NC NC 2.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 1.E-05 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 7.9E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03

Antimony 0.11 mg/kg NC NC 6.9E-08 mg/kg/day 4.0E-04 mg/kg/day 2.E-04
Arsenic 15.6 mg/kg 3.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 9.8E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 0.43 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 16.7 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 2.5 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 5.2 mg/kg NC NC 3.3E-06 mg/kg/day 4.0E-02 mg/kg/day 8.E-05
Iron 11639 mg/kg NC NC 7.3E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 29 mg/kg 6.3E-06 mg/kg/day NA 1.8E-05 mg/kg/day ND
Manganese 129 mg/kg NC NC 8.1E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.069 mg/kg NC NC 4.3E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 3.5E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 3.5E-07 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 1.6E-06 mg/kg/day 6.0E-04 mg/kg/day 3.E-03
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.55 mg/kg NC NC 9.8E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-06 7.E-02

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 4.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-07 4.E-03

EXPOSURE POINT TOTAL 6.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 6.E-06 7.E-02
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TABLE 7-F.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 1.1E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.11 mg/kg NC NC 1.0E-09 ug/m3 ND
Arsenic 15.6 mg/kg 4.9E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.4E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Beryllium 0.43 mg/kg 1.3E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.9E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 16.7 mg/kg 9.4E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 2.5 mg/kg 7.8E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.3E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 5.2 mg/kg NC NC 4.7E-08 ug/m3 ND
Iron 11639 mg/kg NC NC 1.1E-04 ug/m3 ND
Lead 29 mg/kg 9.1E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 129 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.069 mg/kg NC NC 6.3E-10 ug/m3 ND
Thorium 5.5 mg/kg NC NC 5.0E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 4.5E-06 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 5.1E-09 ug/m3 ND
Uranium 2.6 mg/kg NC NC 2.4E-08 ug/m3 3.0E-01 ug/m3 8.E-08
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.55 mg/kg NC NC 1.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05
EXPOSURE POINT TOTAL 8.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

SOIL TOTAL 6.E-06 7.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.7
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 3.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

Benzo(a)pyrene 0.15 mg/kg 4.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 8.8E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 0.22 mg/kg 5.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(k)fluoranthene 0.078 mg/kg 2.1E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-08 4.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Carbazole 0.024 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 5.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Aroclor-1254 3.5 mg/kg 1.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 2.1E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 0.85 mg/kg 4.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-07 5.0E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aluminum 10673 mg/kg NC NC 6.3E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Antimony 0.32 mg/kg NC NC 1.9E-06 mg/kg/day 4.0E-04 mg/kg/day 5.E-03
Arsenic 13 mg/kg 6.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 7.6E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Beryllium 1.4 mg/kg NC NC 8.2E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Chromium 16 mg/kg NC NC 9.4E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 3.7 mg/kg NC NC 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Copper 174 mg/kg NC NC 1.0E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Iron 11325 mg/kg NC NC 6.7E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 32 mg/kg 1.6E-05 mg/kg/day NA 1.9E-04 mg/kg/day ND
Manganese 204 mg/kg NC NC 1.2E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thallium 0.14 mg/kg NC NC 8.2E-07 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 2.8E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 2.8E-03 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 6.5E-06 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 1.0E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 22 mg/kg NC NC 1.3E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 1.5 mg/kg NC NC 8.8E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-05 2.E+00

DERMAL Benzo(a)anthracene 0.14 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.15 mg/kg 1.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.22 mg/kg 2.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.078 mg/kg 7.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Carbazole 0.024 mg/kg 3.4E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-11 4.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 2.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.5E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 3.5 mg/kg 6.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 8.1E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aroclor-1260 0.85 mg/kg 1.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 2.0E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 5.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-07 6.4E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-06 5.E-01

EXPOSURE POINT TOTAL 2.E-05 3.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 3.E+00
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TABLE 7-F.7
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 9.9E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.2E-09 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 1.1E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.3E-09 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 1.6E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.4E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 5.5E-10 ug/m3 1.1E-05 (ug/m3)-1 6.E-15 1.2E-09 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 3.7E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 1.5E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.3E-09 ug/m3 ND
Aroclor-1254 3.5 mg/kg 4.7E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 5.5E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 1.1E-09 ug/m3 5.7E-04 (ug/m3)-1 6.E-13 1.3E-08 ug/m3 ND
Aluminum 10673 mg/kg NC NC 1.7E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Antimony 0.32 mg/kg NC NC 5.0E-09 ug/m3 ND
Arsenic 13 mg/kg 1.7E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 2.0E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Beryllium 1.4 mg/kg 1.9E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 2.2E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 16 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 3.7 mg/kg 5.0E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 5.8E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 174 mg/kg NC NC 2.7E-06 ug/m3 ND
Iron 11325 mg/kg NC NC 1.8E-04 ug/m3 ND
Lead 32 mg/kg 4.3E-08 ug/m3 NA 5.0E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 3.2E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Thallium 0.14 mg/kg NC NC 2.2E-09 ug/m3 ND
Thorium 4.8 mg/kg NC NC 7.5E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 7.4E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 1.7E-08 ug/m3 ND
Uranium 17.4 mg/kg NC NC 2.7E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 22 mg/kg NC NC 3.4E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 1.5 mg/kg NC NC 2.3E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 2.E-05 3.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.8
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 2.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

Aroclor-1254 0.14 mg/kg 7.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 8.2E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aroclor-1260 0.05 mg/kg 2.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 2.9E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9516 mg/kg NC NC 5.6E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 7.1 mg/kg 3.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 4.2E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 16.1 mg/kg NC NC 9.5E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 3.8 mg/kg NC NC 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Copper 24 mg/kg NC NC 1.4E-04 mg/kg/day 4.0E-02 mg/kg/day 4.E-03
Iron 9751 mg/kg NC NC 5.7E-02 mg/kg/day 7.0E-01 mg/kg/day 8.E-02
Manganese 129 mg/kg NC NC 7.6E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.03 mg/kg NC NC 1.8E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04
Thallium 0.11 mg/kg NC NC 6.5E-07 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 3.9E-05 mg/kg/day ND
Titanium 495 mg/kg NC NC 2.9E-03 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 3.9E-05 mg/kg/day 6.0E-04 mg/kg/day 7.E-02
Vanadium 15.5 mg/kg NC NC 9.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 2 mg/kg NC NC 1.2E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 7.E-06 5.E-01

DERMAL Benzo(a)pyrene 0.094 mg/kg 9.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 2.0E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Aroclor-1254 0.14 mg/kg 2.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 3.2E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.05 mg/kg 9.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 1.2E-07 mg/kg/day 2.0E-05 mg/kg/day 6.E-03
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 3.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 3.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 16.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

EXPOSURE POINT TOTAL 9.E-06 6.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 6.E-01
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TABLE 7-F.8
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 6.7E-10 ug/m3 1.1E-03 (ug/m3)-1 7.E-13 1.5E-09 ug/m3 ND
Aroclor-1254 0.14 mg/kg 1.9E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 2.2E-09 ug/m3 ND
Aroclor-1260 0.05 mg/kg 6.7E-11 ug/m3 5.7E-04 (ug/m3)-1 4.E-14 7.8E-10 ug/m3 ND
Aluminum 9516 mg/kg NC NC 1.5E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 7.1 mg/kg 9.5E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.1E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Chromium 16.1 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.5E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 3.8 mg/kg 5.1E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 5.9E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 24 mg/kg NC NC 3.7E-07 ug/m3 ND
Iron 9751 mg/kg NC NC 1.5E-04 ug/m3 ND
Manganese 129 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.03 mg/kg NC NC 4.7E-10 ug/m3 3.0E-01 ug/m3 2.E-09
Thallium 0.11 mg/kg NC NC 1.7E-09 ug/m3 ND
Thorium 6.6 mg/kg NC NC 1.0E-07 ug/m3 ND
Titanium 495 mg/kg NC NC 7.7E-06 ug/m3 ND
Uranium 6.7 mg/kg NC NC 1.0E-07 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 15.5 mg/kg NC NC 2.4E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2 mg/kg NC NC 3.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 9.E-05
EXPOSURE POINT TOTAL 1.E-08 9.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 9.E-05

SOIL TOTAL 9.E-06 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.9
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 5.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.15 mg/kg 5.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 9.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.22 mg/kg 8.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.078 mg/kg 3.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.024 mg/kg 5.2E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 8.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 3.5 mg/kg 7.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.2E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.85 mg/kg 1.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 5.4E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 10673 mg/kg NC NC 6.7E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Antimony 0.32 mg/kg NC NC 2.0E-07 mg/kg/day 4.0E-04 mg/kg/day 5.E-04
Arsenic 13 mg/kg 2.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 8.2E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 1.4 mg/kg NC NC 8.8E-07 mg/kg/day 2.0E-03 mg/kg/day 4.E-04
Chromium 16 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3.7 mg/kg NC NC 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 174 mg/kg NC NC 1.1E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 11325 mg/kg NC NC 7.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 32 mg/kg 6.9E-06 mg/kg/day NA 2.0E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 1.3E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.14 mg/kg NC NC 8.8E-08 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 3.0E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 3.0E-04 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 6.9E-07 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 1.1E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 7.E-06 2.E-01

DERMAL Benzo(a)anthracene 0.14 mg/kg 2.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(a)pyrene 0.15 mg/kg 3.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.22 mg/kg 4.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.078 mg/kg 1.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Carbazole 0.024 mg/kg 2.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 6.0E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 3.5 mg/kg 4.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.2E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 0.85 mg/kg 1.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 3.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 3.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 9.8E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-06 8.E-02

EXPOSURE POINT TOTAL 9.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 3.E-01
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TABLE 7-F.9
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 7.9E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 8.4E-10 ug/m3 1.1E-03 (ug/m3)-1 9.E-13 1.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 4.4E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 7.1E-10 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 2.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.9E-09 ug/m3 ND
Aroclor-1254 3.5 mg/kg 1.1E-08 ug/m3 5.7E-04 (ug/m3)-1 6.E-12 3.2E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 2.7E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 7.7E-09 ug/m3 ND
Aluminum 10673 mg/kg NC NC 9.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.32 mg/kg NC NC 2.9E-09 ug/m3 ND
Arsenic 13 mg/kg 4.1E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 1.4 mg/kg 4.4E-09 ug/m3 2.4E-03 (ug/m3)-1 1.E-11 1.3E-08 ug/m3 2.0E-02 ug/m3 6.E-07
Chromium 16 mg/kg 9.0E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.7 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.4E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 174 mg/kg NC NC 1.6E-06 ug/m3 ND
Iron 11325 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 32 mg/kg 1.0E-07 ug/m3 NA 2.9E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 1.9E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thallium 0.14 mg/kg NC NC 1.3E-09 ug/m3 ND
Thorium 4.8 mg/kg NC NC 4.4E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 4.3E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 1.0E-08 ug/m3 ND
Uranium 17.4 mg/kg NC NC 1.6E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 22 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 7.E-05
EXPOSURE POINT TOTAL 8.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 7.E-05

SOIL TOTAL 9.E-06 3.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.10
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 3.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 5.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Aroclor-1254 0.14 mg/kg 3.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 8.8E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.05 mg/kg 1.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.2E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9516 mg/kg NC NC 6.0E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 7.1 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 16.1 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3.8 mg/kg NC NC 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 24 mg/kg NC NC 1.5E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 9751 mg/kg NC NC 6.1E-03 mg/kg/day 7.0E-01 mg/kg/day 9.E-03
Manganese 129 mg/kg NC NC 8.1E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.03 mg/kg NC NC 1.9E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05
Thallium 0.11 mg/kg NC NC 6.9E-08 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 4.2E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 3.1E-04 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 4.2E-06 mg/kg/day 6.0E-04 mg/kg/day 7.E-03
Vanadium 15.5 mg/kg NC NC 9.8E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 2 mg/kg NC NC 1.3E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 6.E-02

DERMAL Benzo(a)pyrene 0.094 mg/kg 1.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 3.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.14 mg/kg 1.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.05 mg/kg 6.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.8E-08 mg/kg/day 2.0E-05 mg/kg/day 9.E-04
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 1.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.4E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 16.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 5.E-07 5.E-03

EXPOSURE POINT TOTAL 3.E-06 6.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 6.E-02
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TABLE 7-F.10
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 5.3E-10 ug/m3 1.1E-03 (ug/m3)-1 6.E-13 8.6E-10 ug/m3 ND
Aroclor-1254 0.14 mg/kg 4.4E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.3E-09 ug/m3 ND
Aroclor-1260 0.05 mg/kg 1.6E-10 ug/m3 5.7E-04 (ug/m3)-1 9.E-14 4.6E-10 ug/m3 ND
Aluminum 9516 mg/kg NC NC 8.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.1 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 16.1 mg/kg 9.1E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.8 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.5E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 24 mg/kg NC NC 2.2E-07 ug/m3 ND
Iron 9751 mg/kg NC NC 8.9E-05 ug/m3 ND
Manganese 129 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.03 mg/kg NC NC 2.7E-10 ug/m3 3.0E-01 ug/m3 9.E-10
Thallium 0.11 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 6.6 mg/kg NC NC 6.0E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 4.5E-06 ug/m3 ND
Uranium 6.7 mg/kg NC NC 6.1E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 15.5 mg/kg NC NC 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 2 mg/kg NC NC 1.8E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 5.E-05
EXPOSURE POINT TOTAL 8.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 5.E-05

SOIL TOTAL 3.E-06 6.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.11
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06

Benzo(a)pyrene 0.12 mg/kg 3.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 7.1E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.112 mg/kg 3.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.043 mg/kg 1.1E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-09 2.5E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Carbazole 0.041 mg/kg 2.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-10 2.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.7E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 16.2 mg/kg 8.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-05 9.5E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E+00
Aroclor-1260 2.37 mg/kg 1.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.4E-05 mg/kg/day 2.0E-05 mg/kg/day 7.E-01
Aluminum 10009 mg/kg NC NC 5.9E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Antimony 0.901 mg/kg NC NC 5.3E-06 mg/kg/day 4.0E-04 mg/kg/day 1.E-02
Arsenic 8.7 mg/kg 4.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-06 5.1E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 3.48 mg/kg NC NC 2.0E-05 mg/kg/day 2.0E-03 mg/kg/day 1.E-02
Chromium 25 mg/kg NC NC 1.5E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 4 mg/kg NC NC 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Copper 221 mg/kg NC NC 1.3E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Iron 15813 mg/kg NC NC 9.3E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 46 mg/kg 2.3E-05 mg/kg/day NA 2.7E-04 mg/kg/day ND
Manganese 170 mg/kg NC NC 1.0E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.11 mg/kg NC NC 6.5E-07 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 3.0E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.0E-03 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 1.5E-05 mg/kg/day ND
Uranium 82 mg/kg NC NC 4.8E-04 mg/kg/day 6.0E-04 mg/kg/day 8.E-01
Vanadium 20 mg/kg NC NC 1.2E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 3.1 mg/kg NC NC 1.8E-05 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 2.0E-04 mg/kg/day 3.0E-02 mg/kg/day 7.E-03

EXPOSURE ROUTE TOTAL 3.E-05 7.E+00

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.02 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.12 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.112 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(k)fluoranthene 0.043 mg/kg 4.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 9.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.041 mg/kg 5.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 6.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 6.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 16.2 mg/kg 3.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-06 3.7E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 2.37 mg/kg 4.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-07 5.5E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 3.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 4.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 20 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 5.6E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

--
EXPOSURE ROUTE TOTAL 9.E-06 2.E+00

EXPOSURE POINT TOTAL 4.E-05 9.E+00
EXPOSURE MEDIUM TOTAL 4.E-05 9.E+00
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TABLE 7-F.11
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 1.4E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 3.1E-10 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 8.5E-10 ug/m3 1.1E-03 (ug/m3)-1 9.E-13 1.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 7.9E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.7E-09 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 3.1E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 6.7E-10 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 6.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 4.5E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 9.8E-10 ug/m3 ND
Aroclor-1254 16.2 mg/kg 2.2E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 2.5E-07 ug/m3 ND
Aroclor-1260 2.37 mg/kg 3.2E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 3.7E-08 ug/m3 ND
Aluminum 10009 mg/kg NC NC 1.6E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Antimony 0.901 mg/kg NC NC 1.4E-08 ug/m3 ND
Arsenic 8.7 mg/kg 1.2E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.4E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Beryllium 3.48 mg/kg 4.7E-09 ug/m3 2.4E-03 (ug/m3)-1 1.E-11 5.4E-08 ug/m3 2.0E-02 ug/m3 3.E-06
Chromium 25 mg/kg 1.8E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.9E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Cobalt 4 mg/kg 5.4E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 6.2E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 221 mg/kg NC NC 3.5E-06 ug/m3 ND
Iron 15813 mg/kg NC NC 2.5E-04 ug/m3 ND
Lead 46 mg/kg 6.2E-08 ug/m3 NA 7.2E-07 ug/m3 ND
Manganese 170 mg/kg NC NC 2.7E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Thallium 0.11 mg/kg NC NC 1.7E-09 ug/m3 ND
Thorium 5.1 mg/kg NC NC 8.0E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 8.0E-06 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 3.9E-08 ug/m3 ND
Uranium 82 mg/kg NC NC 1.3E-06 ug/m3 3.0E-01 ug/m3 4.E-06
Vanadium 20 mg/kg NC NC 3.1E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3.1 mg/kg NC NC 4.8E-08 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 5.3E-07 ug/m3 5.0E+01 ug/m3 1.E-08

EXPOSURE ROUTE TOTAL 2.E-08 1.E-04
EXPOSURE POINT TOTAL 2.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 1.E-04

SOIL TOTAL 4.E-05 9.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.12
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 4.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

Benzo(a)pyrene 0.14 mg/kg 3.7E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 8.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 0.099 mg/kg 2.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.052 mg/kg 1.4E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Carbazole 0.047 mg/kg 2.4E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 2.8E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 9.4 mg/kg 4.7E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-06 5.5E-05 mg/kg/day 2.0E-05 mg/kg/day 3.E+00
Aroclor-1260 1.3 mg/kg 6.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 7.6E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aluminum 9352 mg/kg NC NC 5.5E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 8.9 mg/kg 4.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-06 5.2E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 16.3 mg/kg NC NC 9.6E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 3.6 mg/kg NC NC 2.1E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Copper 124 mg/kg NC NC 7.3E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 11373 mg/kg NC NC 6.7E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 134 mg/kg NC NC 7.9E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.059 mg/kg NC NC 3.5E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Thallium 0.11 mg/kg NC NC 6.5E-07 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 3.6E-05 mg/kg/day ND
Titanium 519 mg/kg NC NC 3.1E-03 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 3.0E-06 mg/kg/day ND
Uranium 26 mg/kg NC NC 1.5E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 17.3 mg/kg NC NC 1.0E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 3 mg/kg NC NC 1.8E-05 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 1.9E-04 mg/kg/day 3.0E-02 mg/kg/day 6.E-03

EXPOSURE ROUTE TOTAL 2.E-05 4.E+00

DERMAL Benzo(a)anthracene 0.172 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.7E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.14 mg/kg 1.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(b)fluoranthene 0.099 mg/kg 9.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(k)fluoranthene 0.052 mg/kg 5.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Carbazole 0.047 mg/kg 6.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 7.7E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 5.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 9.4 mg/kg 1.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 2.2E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 1.3 mg/kg 2.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 3.0E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 3.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 4.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 16.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 5.3E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

--
EXPOSURE ROUTE TOTAL 6.E-06 1.E+00

EXPOSURE POINT TOTAL 3.E-05 5.E+00
EXPOSURE MEDIUM TOTAL 3.E-05 5.E+00
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TABLE 7-F.12
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.7E-09 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 9.9E-10 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 7.0E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.5E-09 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 3.7E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 8.1E-10 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 7.3E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 3.8E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 8.3E-10 ug/m3 ND
Aroclor-1254 9.4 mg/kg 1.3E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 1.5E-07 ug/m3 ND
Aroclor-1260 1.3 mg/kg 1.7E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 2.0E-08 ug/m3 ND
Aluminum 9352 mg/kg NC NC 1.5E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 8.9 mg/kg 1.2E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.4E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Chromium 16.3 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.5E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 3.6 mg/kg 4.8E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 5.6E-08 ug/m3 6.0E-03 ug/m3 9.E-06
Copper 124 mg/kg NC NC 1.9E-06 ug/m3 ND
Iron 11373 mg/kg NC NC 1.8E-04 ug/m3 ND
Manganese 134 mg/kg NC NC 2.1E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.059 mg/kg NC NC 9.2E-10 ug/m3 3.0E-01 ug/m3 3.E-09
Thallium 0.11 mg/kg NC NC 1.7E-09 ug/m3 ND
Thorium 6.2 mg/kg NC NC 9.7E-08 ug/m3 ND
Titanium 519 mg/kg NC NC 8.1E-06 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 8.0E-09 ug/m3 ND
Uranium 26 mg/kg NC NC 4.1E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 17.3 mg/kg NC NC 2.7E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3 mg/kg NC NC 4.7E-08 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 5.0E-07 ug/m3 5.0E+01 ug/m3 1.E-08

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 3.E-05 5.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E+00

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.13
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 7.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07

Benzo(a)pyrene 0.12 mg/kg 4.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.112 mg/kg 4.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.043 mg/kg 1.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Carbazole 0.041 mg/kg 8.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.6E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.0E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 16.2 mg/kg 3.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 1.0E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 2.37 mg/kg 5.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aluminum 10009 mg/kg NC NC 6.3E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Antimony 0.901 mg/kg NC NC 5.7E-07 mg/kg/day 4.0E-04 mg/kg/day 1.E-03
Arsenic 8.7 mg/kg 1.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.5E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 3.48 mg/kg NC NC 2.2E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 25 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 4 mg/kg NC NC 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 221 mg/kg NC NC 1.4E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 15813 mg/kg NC NC 1.0E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 46 mg/kg 9.9E-06 mg/kg/day NA 2.9E-05 mg/kg/day ND
Manganese 170 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.11 mg/kg NC NC 6.9E-08 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 3.2E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 82 mg/kg NC NC 5.2E-05 mg/kg/day 6.0E-04 mg/kg/day 9.E-02
Vanadium 20 mg/kg NC NC 1.3E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.1 mg/kg NC NC 2.0E-06 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 2.1E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

EXPOSURE ROUTE TOTAL 1.E-05 7.E-01

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.02 mg/kg 4.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 6.5E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(a)pyrene 0.12 mg/kg 2.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.112 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.7E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.043 mg/kg 8.7E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Carbazole 0.041 mg/kg 3.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-11 1.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aroclor-1254 16.2 mg/kg 2.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.7E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 2.37 mg/kg 2.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.3E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 2.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.6E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 20 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 8.5E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

--
EXPOSURE ROUTE TOTAL 5.E-06 3.E-01

EXPOSURE POINT TOTAL 2.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 1.E+00
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TABLE 7-F.13
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 1.1E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 1.8E-10 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 6.7E-10 ug/m3 1.1E-03 (ug/m3)-1 7.E-13 1.1E-09 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 6.3E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 2.4E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 3.9E-10 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 3.7E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 3.5E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 5.7E-10 ug/m3 ND
Aroclor-1254 16.2 mg/kg 5.1E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.5E-07 ug/m3 ND
Aroclor-1260 2.37 mg/kg 7.4E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 2.2E-08 ug/m3 ND
Aluminum 10009 mg/kg NC NC 9.1E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.901 mg/kg NC NC 8.2E-09 ug/m3 ND
Arsenic 8.7 mg/kg 2.7E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 7.9E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 3.48 mg/kg 1.1E-08 ug/m3 2.4E-03 (ug/m3)-1 3.E-11 3.2E-08 ug/m3 2.0E-02 ug/m3 2.E-06
Chromium 25 mg/kg 1.4E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.3E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.6E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 221 mg/kg NC NC 2.0E-06 ug/m3 ND
Iron 15813 mg/kg NC NC 1.4E-04 ug/m3 ND
Lead 46 mg/kg 1.4E-07 ug/m3 NA 4.2E-07 ug/m3 ND
Manganese 170 mg/kg NC NC 1.5E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.11 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 5.1 mg/kg NC NC 4.6E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 82 mg/kg NC NC 7.5E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 20 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.1 mg/kg NC NC 2.8E-08 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 3.1E-07 ug/m3 5.0E+01 ug/m3 6.E-09

EXPOSURE ROUTE TOTAL 1.E-08 7.E-05
EXPOSURE POINT TOTAL 1.E-08 7.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 7.E-05

SOIL TOTAL 2.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.14
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 6.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06

Benzo(a)pyrene 0.14 mg/kg 5.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.099 mg/kg 3.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.052 mg/kg 2.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.047 mg/kg 1.0E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 9.4 mg/kg 2.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.9E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 1.3 mg/kg 2.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.2E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 9352 mg/kg NC NC 5.9E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 8.9 mg/kg 1.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 16.3 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3.6 mg/kg NC NC 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 124 mg/kg NC NC 7.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 11373 mg/kg NC NC 7.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 134 mg/kg NC NC 8.4E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.059 mg/kg NC NC 3.7E-08 mg/kg/day 3.0E-04 mg/kg/day 1.E-04
Thallium 0.11 mg/kg NC NC 6.9E-08 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 3.9E-06 mg/kg/day ND
Titanium 519 mg/kg NC NC 3.3E-04 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 3.2E-07 mg/kg/day ND
Uranium 26 mg/kg NC NC 1.6E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 17.3 mg/kg NC NC 1.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 3 mg/kg NC NC 1.9E-06 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 2.0E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

EXPOSURE ROUTE TOTAL 8.E-06 4.E-01

DERMAL Benzo(a)anthracene 0.172 mg/kg 3.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.14 mg/kg 2.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(b)fluoranthene 0.099 mg/kg 2.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-10 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Carbazole 0.047 mg/kg 4.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-11 1.2E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 9.4 mg/kg 1.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 3.3E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 1.3 mg/kg 1.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.6E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 2.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 16.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 8.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

--
EXPOSURE ROUTE TOTAL 3.E-06 2.E-01

EXPOSURE POINT TOTAL 1.E-05 6.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 6.E-01
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TABLE 7-F.14
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 9.7E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.6E-09 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 7.9E-10 ug/m3 1.1E-03 (ug/m3)-1 9.E-13 1.3E-09 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 5.6E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 9.0E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 2.9E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 4.7E-10 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 4.3E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.8E-10 ug/m3 ND
Aroclor-1254 9.4 mg/kg 2.9E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 8.6E-08 ug/m3 ND
Aroclor-1260 1.3 mg/kg 4.1E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 1.2E-08 ug/m3 ND
Aluminum 9352 mg/kg NC NC 8.5E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8.9 mg/kg 2.8E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 8.1E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 16.3 mg/kg 9.2E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.6 mg/kg 1.1E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.3E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 124 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 11373 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 134 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.059 mg/kg NC NC 5.4E-10 ug/m3 3.0E-01 ug/m3 2.E-09
Thallium 0.11 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 6.2 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 519 mg/kg NC NC 4.7E-06 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 4.6E-09 ug/m3 ND
Uranium 26 mg/kg NC NC 2.4E-07 ug/m3 3.0E-01 ug/m3 8.E-07
Vanadium 17.3 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3 mg/kg NC NC 2.7E-08 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 2.9E-07 ug/m3 5.0E+01 ug/m3 6.E-09

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05
EXPOSURE POINT TOTAL 8.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 1.E-05 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.15
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Benzo(a)anthracene 0.203 mg/kg 5.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(a)pyrene 0.368 mg/kg 9.8E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-06 2.2E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05
Benzo(b)fluoranthene 0.925 mg/kg 2.5E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-06 5.4E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
Benzo(k)fluoranthene 0.162 mg/kg 4.3E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-08 9.5E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Carbazole 0.155 mg/kg 7.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-09 9.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 4.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 9.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 2.6 mg/kg 1.3E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 1.5E-05 mg/kg/day 2.0E-05 mg/kg/day 8.E-01
Aroclor-1260 0.65 mg/kg 3.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 3.8E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aluminum 9859 mg/kg NC NC 5.8E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Antimony 0.94 mg/kg NC NC 5.5E-06 mg/kg/day 4.0E-04 mg/kg/day 1.E-02
Arsenic 7.13 mg/kg 3.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 4.2E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.49 mg/kg NC NC 2.9E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 23 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 4.8 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 31 mg/kg NC NC 1.8E-04 mg/kg/day 4.0E-02 mg/kg/day 5.E-03
Iron 13366 mg/kg NC NC 7.9E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 16.3 mg/kg 8.2E-06 mg/kg/day NA 9.6E-05 mg/kg/day ND
Manganese 167 mg/kg NC NC 9.8E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.019 mg/kg NC NC 1.1E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 0.14 mg/kg NC NC 8.2E-07 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 3.2E-05 mg/kg/day ND
Titanium 570 mg/kg NC NC 3.4E-03 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 3.4E-06 mg/kg/day ND
Uranium 793 mg/kg NC NC 4.7E-03 mg/kg/day 6.0E-04 mg/kg/day 8.E+00
Vanadium 22 mg/kg NC NC 1.3E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 3.3 mg/kg NC NC 1.9E-05 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 8.7E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-03

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 2.E-05 9.E+00

DERMAL Benzo(a)anthracene 0.203 mg/kg 2.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.3E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.368 mg/kg 3.6E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 7.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 0.925 mg/kg 9.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-07 2.0E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05
Benzo(k)fluoranthene 0.162 mg/kg 1.6E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 3.5E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Carbazole 0.155 mg/kg 2.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-10 2.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 2.6 mg/kg 5.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 6.0E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 0.65 mg/kg 1.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 3.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 3.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 2.4E-05 mg/kg/day 3.0E-02 mg/kg/day 8.E-04

--
EXPOSURE ROUTE TOTAL 5.E-06 4.E-01

EXPOSURE POINT TOTAL 2.E-05 1.E+01
EXPOSURE MEDIUM TOTAL 2.E-05 1.E+01
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TABLE 7-F.15
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 1.4E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.2E-09 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 2.6E-09 ug/m3 1.1E-03 (ug/m3)-1 3.E-12 5.7E-09 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 6.6E-09 ug/m3 1.1E-04 (ug/m3)-1 7.E-13 1.4E-08 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 1.1E-09 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 2.5E-09 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 2.4E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.6E-09 ug/m3 ND
Aroclor-1254 2.6 mg/kg 3.5E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 4.1E-08 ug/m3 ND
Aroclor-1260 0.65 mg/kg 8.7E-10 ug/m3 5.7E-04 (ug/m3)-1 5.E-13 1.0E-08 ug/m3 ND
Aluminum 9859 mg/kg NC NC 1.5E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Antimony 0.94 mg/kg NC NC 1.5E-08 ug/m3 ND
Arsenic 7.13 mg/kg 9.5E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.1E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 0.49 mg/kg 6.6E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 7.7E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 23 mg/kg 1.6E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.6E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Cobalt 4.8 mg/kg 6.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.5E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 31 mg/kg NC NC 4.8E-07 ug/m3 ND
Iron 13366 mg/kg NC NC 2.1E-04 ug/m3 ND
Lead 16.3 mg/kg 2.2E-08 ug/m3 NA 2.5E-07 ug/m3 ND
Manganese 167 mg/kg NC NC 2.6E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Mercury 0.019 mg/kg NC NC 3.0E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.14 mg/kg NC NC 2.2E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 8.6E-08 ug/m3 ND
Titanium 570 mg/kg NC NC 8.9E-06 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 8.9E-09 ug/m3 ND
Uranium 793 mg/kg NC NC 1.2E-05 ug/m3 3.0E-01 ug/m3 4.E-05
Vanadium 22 mg/kg NC NC 3.4E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3.3 mg/kg NC NC 5.2E-08 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 2.3E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 1.E-08 2.E-04
EXPOSURE POINT TOTAL 1.E-08 2.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 2.E-04

SOIL TOTAL 2.E-05 1.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.16
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 2.5E-09 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-11 5.5E-09 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 4.7E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-11 5.5E-09 mg/kg/day
Trichloroethene 0.00093 mg/kg 4.7E-10 mg/kg/day -- 5.5E-09 mg/kg/day 5.0E-04 mg/kg/day 1.E-05
Benzo(a)anthracene 0.14 mg/kg 3.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(a)pyrene 0.22 mg/kg 5.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-06 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(b)fluoranthene 0.47 mg/kg 1.3E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-07 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05
Benzo(k)fluoranthene 0.069 mg/kg 1.8E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Carbazole 0.11 mg/kg 5.5E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-09 6.5E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 3.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 18.2 mg/kg 9.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-05 1.1E-04 mg/kg/day 2.0E-05 mg/kg/day 5.E+00
Aroclor-1260 2.6 mg/kg 1.3E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 1.5E-05 mg/kg/day 2.0E-05 mg/kg/day 8.E-01
Aluminum 8993 mg/kg NC NC 5.3E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Arsenic 5.2 mg/kg 2.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 3.1E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.37 mg/kg NC NC 2.2E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 18 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 3.7 mg/kg NC NC 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Copper 20 mg/kg NC NC 1.2E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 12968 mg/kg NC NC 7.6E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 136 mg/kg NC NC 8.0E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.21 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Thallium 0.15 mg/kg NC NC 8.8E-07 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 4.3E-05 mg/kg/day ND
Titanium 641 mg/kg NC NC 3.8E-03 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 337 mg/kg NC NC 2.0E-03 mg/kg/day 6.0E-04 mg/kg/day 3.E+00
Vanadium 22 mg/kg NC NC 1.3E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 3.2 mg/kg NC NC 1.9E-05 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 5.2E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

CHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 3.E-05 1.E+01

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.22 mg/kg 2.1E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.47 mg/kg 4.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.069 mg/kg 6.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.11 mg/kg 1.6E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 1.8E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Aroclor-1254 18.2 mg/kg 3.6E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 4.2E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 2.6 mg/kg 5.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 6.0E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 2.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-02 mg/kg/day 5.E-04

--
EXPOSURE ROUTE TOTAL 1.E-05 2.E+00

EXPOSURE POINT TOTAL 4.E-05 1.E+01
EXPOSURE MEDIUM TOTAL 4.E-05 1.E+01
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TABLE 7-F.16
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 6.6E-12 ug/m3 1.0E-06 (ug/m3)-1 7.E-18 1.5E-11 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 1.2E-12 ug/m3 3.1E-06 (ug/m3)-1 4.E-18 1.5E-11 ug/m3
Trichloroethene 0.00093 mg/kg 1.2E-12 ug/m3 -- 1.5E-11 ug/m3 2.0E+00 ug/m3 7.E-12
Benzo(a)anthracene 0.14 mg/kg 9.9E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.2E-09 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 1.6E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 3.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 3.3E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 7.3E-09 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 4.9E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 1.1E-09 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 1.7E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 9.2E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.0E-09 ug/m3 ND
Aroclor-1254 18.2 mg/kg 2.4E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 2.8E-07 ug/m3 ND
Aroclor-1260 2.6 mg/kg 3.5E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 4.1E-08 ug/m3 ND
Aluminum 8993 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 5.2 mg/kg 7.0E-09 ug/m3 4.3E-03 (ug/m3)-1 3.E-11 8.1E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.37 mg/kg 5.0E-10 ug/m3 2.4E-03 (ug/m3)-1 1.E-12 5.8E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 18 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.8E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 3.7 mg/kg 5.0E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 5.8E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 20 mg/kg NC NC 3.1E-07 ug/m3 ND
Iron 12968 mg/kg NC NC 2.0E-04 ug/m3 ND
Manganese 136 mg/kg NC NC 2.1E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.21 mg/kg NC NC 3.3E-09 ug/m3 3.0E-01 ug/m3 1.E-08
Thallium 0.15 mg/kg NC NC 2.3E-09 ug/m3 ND
Thorium 7.3 mg/kg NC NC 1.1E-07 ug/m3 ND
Titanium 641 mg/kg NC NC 1.0E-05 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 4.2E-09 ug/m3 ND
Uranium 337 mg/kg NC NC 5.3E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Vanadium 22 mg/kg NC NC 3.4E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3.2 mg/kg NC NC 5.0E-08 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 1.4E-07 ug/m3 5.0E+01 ug/m3 3.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 4.E-05 1.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+01

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.17
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Benzo(a)anthracene 0.203 mg/kg 7.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.368 mg/kg 1.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(b)fluoranthene 0.925 mg/kg 3.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 5.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.162 mg/kg 6.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.155 mg/kg 3.3E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-10 9.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 6.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 2.6 mg/kg 5.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aroclor-1260 0.65 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9859 mg/kg NC NC 6.2E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Antimony 0.94 mg/kg NC NC 5.9E-07 mg/kg/day 4.0E-04 mg/kg/day 1.E-03
Arsenic 7.13 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.49 mg/kg NC NC 3.1E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 23 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 4.8 mg/kg NC NC 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 31 mg/kg NC NC 2.0E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Iron 13366 mg/kg NC NC 8.4E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 16.3 mg/kg 3.5E-06 mg/kg/day NA 1.0E-05 mg/kg/day ND
Manganese 167 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.019 mg/kg NC NC 1.2E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Thallium 0.14 mg/kg NC NC 8.8E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 3.5E-06 mg/kg/day ND
Titanium 570 mg/kg NC NC 3.6E-04 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 3.6E-07 mg/kg/day ND
Uranium 793 mg/kg NC NC 5.0E-04 mg/kg/day 6.0E-04 mg/kg/day 8.E-01
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.3 mg/kg NC NC 2.1E-06 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 9.3E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 5.E-06 1.E+00

DERMAL Benzo(a)anthracene 0.203 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.368 mg/kg 7.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.925 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.162 mg/kg 3.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.155 mg/kg 1.3E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 3.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 2.6 mg/kg 3.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 9.2E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aroclor-1260 0.65 mg/kg 7.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 2.3E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 1.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.4E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 3.7E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 2.E-06 6.E-02

EXPOSURE POINT TOTAL 7.E-06 1.E+00
EXPOSURE MEDIUM TOTAL 7.E-06 1.E+00
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TABLE 7-F.17
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 1.1E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.8E-09 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 2.1E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 3.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 5.2E-09 ug/m3 1.1E-04 (ug/m3)-1 6.E-13 8.4E-09 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 9.1E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 1.5E-09 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 1.4E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 9.5E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.5E-09 ug/m3 ND
Aroclor-1254 2.6 mg/kg 8.1E-09 ug/m3 5.7E-04 (ug/m3)-1 5.E-12 2.4E-08 ug/m3 ND
Aroclor-1260 0.65 mg/kg 2.0E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 5.9E-09 ug/m3 ND
Aluminum 9859 mg/kg NC NC 9.0E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.94 mg/kg NC NC 8.6E-09 ug/m3 ND
Arsenic 7.13 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.49 mg/kg 1.5E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 4.5E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 23 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 1.5E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.4E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 31 mg/kg NC NC 2.8E-07 ug/m3 ND
Iron 13366 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 16.3 mg/kg 5.1E-08 ug/m3 NA 1.5E-07 ug/m3 ND
Manganese 167 mg/kg NC NC 1.5E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.7E-10 ug/m3 3.0E-01 ug/m3 6.E-10
Thallium 0.14 mg/kg NC NC 1.3E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 5.0E-08 ug/m3 ND
Titanium 570 mg/kg NC NC 5.2E-06 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 5.2E-09 ug/m3 ND
Uranium 793 mg/kg NC NC 7.2E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Vanadium 22 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.3 mg/kg NC NC 3.0E-08 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 1.3E-07 ug/m3 5.0E+01 ug/m3 3.E-09

EXPOSURE ROUTE TOTAL 1.E-08 9.E-05
EXPOSURE POINT TOTAL 1.E-08 9.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 9.E-05

SOIL TOTAL 7.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.18
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 3.6E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-12 5.9E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 2.0E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 7.E-12 5.9E-10 mg/kg/day
Trichloroethene 0.00093 mg/kg 2.0E-10 mg/kg/day -- 5.9E-10 mg/kg/day 5.0E-04 mg/kg/day 1.E-06
Benzo(a)anthracene 0.14 mg/kg 5.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.22 mg/kg 8.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.47 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.069 mg/kg 2.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.11 mg/kg 2.4E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 6.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 5.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 18.2 mg/kg 3.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 6.E-01
Aroclor-1260 2.6 mg/kg 5.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aluminum 8993 mg/kg NC NC 5.7E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 5.2 mg/kg 1.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.37 mg/kg NC NC 2.3E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 18 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 3.7 mg/kg NC NC 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 20 mg/kg NC NC 1.3E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 12968 mg/kg NC NC 8.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 136 mg/kg NC NC 8.6E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.21 mg/kg NC NC 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 0.15 mg/kg NC NC 9.5E-08 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 4.6E-06 mg/kg/day ND
Titanium 641 mg/kg NC NC 4.0E-04 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 1.7E-07 mg/kg/day ND
Uranium 337 mg/kg NC NC 2.1E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.2 mg/kg NC NC 2.0E-06 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 5.5E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

AOI 7 & 11 INDUSTRIAL AREA 
EAST

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 1.E-05 1.E+00

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 2.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.22 mg/kg 4.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 7.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.47 mg/kg 9.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.069 mg/kg 1.4E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Carbazole 0.11 mg/kg 9.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 18.2 mg/kg 2.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 6.4E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 2.6 mg/kg 3.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 9.2E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 1.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.9E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 2.2E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05

--
EXPOSURE ROUTE TOTAL 6.E-06 4.E-01

EXPOSURE POINT TOTAL 2.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 1.E+00
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TABLE 7-F.18
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 5.2E-12 ug/m3 1.0E-06 (ug/m3)-1 5.E-18 8.5E-12 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 2.9E-12 ug/m3 3.1E-06 (ug/m3)-1 9.E-18 8.5E-12 ug/m3
Trichloroethene 0.00093 mg/kg 2.9E-12 ug/m3 -- 8.5E-12 ug/m3 2.0E+00 ug/m3 4.E-12
Benzo(a)anthracene 0.14 mg/kg 7.9E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 1.2E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 2.6E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 4.3E-09 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 3.9E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 6.3E-10 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 1.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 7.3E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.2E-09 ug/m3 ND
Aroclor-1254 18.2 mg/kg 5.7E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.7E-07 ug/m3 ND
Aroclor-1260 2.6 mg/kg 8.1E-09 ug/m3 5.7E-04 (ug/m3)-1 5.E-12 2.4E-08 ug/m3 ND
Aluminum 8993 mg/kg NC NC 8.2E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 5.2 mg/kg 1.6E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.7E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.37 mg/kg 1.2E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.4E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 18 mg/kg 1.0E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 3.7 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.4E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 20 mg/kg NC NC 1.8E-07 ug/m3 ND
Iron 12968 mg/kg NC NC 1.2E-04 ug/m3 ND
Manganese 136 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.21 mg/kg NC NC 1.9E-09 ug/m3 3.0E-01 ug/m3 6.E-09
Thallium 0.15 mg/kg NC NC 1.4E-09 ug/m3 ND
Thorium 7.3 mg/kg NC NC 6.7E-08 ug/m3 ND
Titanium 641 mg/kg NC NC 5.8E-06 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 2.5E-09 ug/m3 ND
Uranium 337 mg/kg NC NC 3.1E-06 ug/m3 3.0E-01 ug/m3 1.E-05
Vanadium 22 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.2 mg/kg NC NC 2.9E-08 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 8.0E-08 ug/m3 5.0E+01 ug/m3 2.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 9.E-09 6.E-05
EXPOSURE POINT TOTAL 9.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 6.E-05

SOIL TOTAL 2.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.19
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.299 mg/kg 8.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-07 1.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

Benzo(a)pyrene 0.258 mg/kg 6.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-06 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(b)fluoranthene 0.271 mg/kg 7.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-07 1.6E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(k)fluoranthene 0.088 mg/kg 2.4E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-08 5.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Carbazole 0.044 mg/kg 2.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-10 2.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 3.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.1E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 0.157 mg/kg 7.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 9.2E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aroclor-1260 0.175 mg/kg 8.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 1.0E-06 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aluminum 9736 mg/kg NC NC 5.7E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 8 mg/kg 4.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.7E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 0.58 mg/kg NC NC 3.4E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Chromium 20 mg/kg NC NC 1.2E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 5.6 mg/kg NC NC 3.3E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 27 mg/kg NC NC 1.6E-04 mg/kg/day 4.0E-02 mg/kg/day 4.E-03
Iron 13602 mg/kg NC NC 8.0E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 28 mg/kg 1.4E-05 mg/kg/day NA 1.6E-04 mg/kg/day ND
Manganese 245 mg/kg NC NC 1.4E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Mercury 0.043 mg/kg NC NC 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Thallium 0.115 mg/kg NC NC 6.8E-07 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 3.2E-05 mg/kg/day ND
Titanium 497 mg/kg NC NC 2.9E-03 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 5.8E-06 mg/kg/day ND
Uranium 24 mg/kg NC NC 1.4E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 2.7 mg/kg NC NC 1.6E-05 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 2.7E-04 mg/kg/day 3.0E-02 mg/kg/day 9.E-03

EXPOSURE ROUTE TOTAL 1.E-05 9.E-01

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

DERMAL Benzo(a)anthracene 0.299 mg/kg 2.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(a)pyrene 0.258 mg/kg 2.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.271 mg/kg 2.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.088 mg/kg 8.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Carbazole 0.044 mg/kg 6.2E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 7.2E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 0.157 mg/kg 3.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 3.6E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.175 mg/kg 3.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 4.0E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 3.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 7.6E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-03

--
EXPOSURE ROUTE TOTAL 3.E-06 5.E-02

EXPOSURE POINT TOTAL 2.E-05 9.E-01
EXPOSURE MEDIUM TOTAL 2.E-05 9.E-01
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TABLE 7-F.19
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 2.1E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.7E-09 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 1.8E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 4.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 1.9E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 6.2E-10 ug/m3 1.1E-05 (ug/m3)-1 7.E-15 1.4E-09 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 6.9E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 9.8E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.2E-09 ug/m3 ND
Aroclor-1254 0.157 mg/kg 2.1E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 2.5E-09 ug/m3 ND
Aroclor-1260 0.175 mg/kg 2.3E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 2.7E-09 ug/m3 ND
Aluminum 9736 mg/kg NC NC 1.5E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 8 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.58 mg/kg 7.8E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 9.1E-09 ug/m3 2.0E-02 ug/m3 5.E-07
Chromium 20 mg/kg 1.4E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.1E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 5.6 mg/kg 7.5E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 8.7E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 27 mg/kg NC NC 4.2E-07 ug/m3 ND
Iron 13602 mg/kg NC NC 2.1E-04 ug/m3 ND
Lead 28 mg/kg 3.7E-08 ug/m3 NA 4.4E-07 ug/m3 ND
Manganese 245 mg/kg NC NC 3.8E-06 ug/m3 5.0E-02 ug/m3 8.E-05
Mercury 0.043 mg/kg NC NC 6.7E-10 ug/m3 3.0E-01 ug/m3 2.E-09
Thallium 0.115 mg/kg NC NC 1.8E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 8.4E-08 ug/m3 ND
Titanium 497 mg/kg NC NC 7.8E-06 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 1.5E-08 ug/m3 ND
Uranium 24 mg/kg NC NC 3.7E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 3.6E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Zirconium 2.7 mg/kg NC NC 4.2E-08 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 7.2E-07 ug/m3 5.0E+01 ug/m3 1.E-08

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 2.E-05 9.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.20
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

Benzo(a)pyrene 0.09 mg/kg 2.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.3E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.12 mg/kg 3.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 7.1E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.052 mg/kg 1.4E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 3.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 0.0046 mg/kg 2.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 2.7E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aroclor-1260 0.0024 mg/kg 1.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 1.4E-08 mg/kg/day 2.0E-05 mg/kg/day 7.E-04
Aluminum 9907 mg/kg NC NC 5.8E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 6.4 mg/kg 3.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 3.8E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.76 mg/kg NC NC 4.5E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Chromium 18.6 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 4.8 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 18.9 mg/kg NC NC 1.1E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 13463 mg/kg NC NC 7.9E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 177 mg/kg NC NC 1.0E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.025 mg/kg NC NC 1.5E-07 mg/kg/day 3.0E-04 mg/kg/day 5.E-04
Thallium 0.13 mg/kg NC NC 7.6E-07 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 3.8E-05 mg/kg/day ND
Titanium 592 mg/kg NC NC 3.5E-03 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 3.9E-06 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 1.2E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 22 mg/kg NC NC 1.3E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 2.4 mg/kg NC NC 1.4E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 7.E-06 7.E-01

DERMAL Benzo(a)anthracene 0.061 mg/kg 5.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.09 mg/kg 8.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(b)fluoranthene 0.12 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(k)fluoranthene 0.052 mg/kg 5.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Aroclor-1254 0.0046 mg/kg 9.1E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 1.1E-08 mg/kg/day 2.0E-05 mg/kg/day 5.E-04
Aroclor-1260 0.0024 mg/kg 4.7E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-10 5.5E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-06 1.E-02

EXPOSURE POINT TOTAL 8.E-06 7.E-01
EXPOSURE MEDIUM TOTAL 8.E-06 7.E-01

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-020-Future-A7-Child-Res.xls, SUMMARY-CALC Page 1 of 2 6/19/2012



TABLE 7-F.20
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 4.3E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 9.5E-10 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 6.4E-10 ug/m3 1.1E-03 (ug/m3)-1 7.E-13 1.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 8.5E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.9E-09 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 3.7E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 8.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 9.2E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.0E-09 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 6.2E-12 ug/m3 5.7E-04 (ug/m3)-1 4.E-15 7.2E-11 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 3.2E-12 ug/m3 5.7E-04 (ug/m3)-1 2.E-15 3.7E-11 ug/m3 ND
Aluminum 9907 mg/kg NC NC 1.5E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 6.4 mg/kg 8.6E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.0E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 0.76 mg/kg 1.0E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 1.2E-08 ug/m3 2.0E-02 ug/m3 6.E-07
Chromium 18.6 mg/kg 2.5E-08 ug/m3 8.4E-02 (ug/m3)-1 2.E-09 2.9E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 4.8 mg/kg 6.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.5E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 18.9 mg/kg NC NC 3.0E-07 ug/m3 ND
Iron 13463 mg/kg NC NC 2.1E-04 ug/m3 ND
Manganese 177 mg/kg NC NC 2.8E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Mercury 0.025 mg/kg NC NC 3.9E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.13 mg/kg NC NC 2.0E-09 ug/m3 ND
Thorium 6.4 mg/kg NC NC 1.0E-07 ug/m3 ND
Titanium 592 mg/kg NC NC 9.2E-06 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 1.0E-08 ug/m3 ND
Uranium 19.6 mg/kg NC NC 3.1E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 22 mg/kg NC NC 3.4E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 2.4 mg/kg NC NC 3.7E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-09 1.E-04
EXPOSURE POINT TOTAL 2.E-09 1.E-04

EXPOSURE MEDIUM TOTAL 2.E-09 1.E-04

SOIL TOTAL 8.E-06 7.E-01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.21
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.299 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.258 mg/kg 1.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.271 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(k)fluoranthene 0.088 mg/kg 3.4E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.044 mg/kg 9.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 5.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.7E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 0.157 mg/kg 3.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 9.9E-08 mg/kg/day 2.0E-05 mg/kg/day 5.E-03
Aroclor-1260 0.175 mg/kg 3.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-08 1.1E-07 mg/kg/day 2.0E-05 mg/kg/day 6.E-03
Aluminum 9736 mg/kg NC NC 6.1E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 8 mg/kg 1.7E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.0E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.58 mg/kg NC NC 3.7E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 20 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 5.6 mg/kg NC NC 3.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 27 mg/kg NC NC 1.7E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 13602 mg/kg NC NC 8.6E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 28 mg/kg 6.0E-06 mg/kg/day NA 1.8E-05 mg/kg/day ND
Manganese 245 mg/kg NC NC 1.5E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Mercury 0.043 mg/kg NC NC 2.7E-08 mg/kg/day 3.0E-04 mg/kg/day 9.E-05
Thallium 0.115 mg/kg NC NC 7.2E-08 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 3.4E-06 mg/kg/day ND
Titanium 497 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 6.2E-07 mg/kg/day ND
Uranium 24 mg/kg NC NC 1.5E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 2.7 mg/kg NC NC 1.7E-06 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL 4.E-06 9.E-02

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.299 mg/kg 6.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 9.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.258 mg/kg 5.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 8.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.271 mg/kg 5.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.088 mg/kg 1.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.044 mg/kg 3.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-11 1.1E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.157 mg/kg 1.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 5.5E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aroclor-1260 0.175 mg/kg 2.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 6.2E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.0E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

--
EXPOSURE ROUTE TOTAL 9.E-07 8.E-03

EXPOSURE POINT TOTAL 5.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 1.E-01
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TABLE 7-F.21
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.7E-09 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 1.5E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 2.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 1.5E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.5E-09 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 4.9E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 8.0E-10 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 4.0E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 7.8E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 0.157 mg/kg 4.9E-10 ug/m3 5.7E-04 (ug/m3)-1 3.E-13 1.4E-09 ug/m3 ND
Aroclor-1260 0.175 mg/kg 5.5E-10 ug/m3 5.7E-04 (ug/m3)-1 3.E-13 1.6E-09 ug/m3 ND
Aluminum 9736 mg/kg NC NC 8.9E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8 mg/kg 2.5E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 7.3E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.58 mg/kg 1.8E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 5.3E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 20 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5.6 mg/kg 1.7E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 5.1E-08 ug/m3 6.0E-03 ug/m3 9.E-06
Copper 27 mg/kg NC NC 2.5E-07 ug/m3 ND
Iron 13602 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 28 mg/kg 8.7E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 245 mg/kg NC NC 2.2E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.043 mg/kg NC NC 3.9E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.115 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 4.9E-08 ug/m3 ND
Titanium 497 mg/kg NC NC 4.5E-06 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 9.0E-09 ug/m3 ND
Uranium 24 mg/kg NC NC 2.2E-07 ug/m3 3.0E-01 ug/m3 7.E-07
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.7 mg/kg NC NC 2.5E-08 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 4.2E-07 ug/m3 5.0E+01 ug/m3 8.E-09

EXPOSURE ROUTE TOTAL 1.E-08 8.E-05
EXPOSURE POINT TOTAL 1.E-08 8.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 8.E-05

SOIL TOTAL 5.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.22
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Benzo(a)pyrene 0.09 mg/kg 3.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 5.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.12 mg/kg 4.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.052 mg/kg 2.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 5.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 0.0046 mg/kg 9.9E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 2.9E-09 mg/kg/day 2.0E-05 mg/kg/day 1.E-04
Aroclor-1260 0.0024 mg/kg 5.2E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.5E-09 mg/kg/day 2.0E-05 mg/kg/day 8.E-05
Aluminum 9907 mg/kg NC NC 6.2E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 6.4 mg/kg 1.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.76 mg/kg NC NC 4.8E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 18.6 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.8 mg/kg NC NC 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 18.9 mg/kg NC NC 1.2E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 13463 mg/kg NC NC 8.5E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 177 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Mercury 0.025 mg/kg NC NC 1.6E-08 mg/kg/day 3.0E-04 mg/kg/day 5.E-05
Thallium 0.13 mg/kg NC NC 8.2E-08 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 4.0E-06 mg/kg/day ND
Titanium 592 mg/kg NC NC 3.7E-04 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 4.2E-07 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 2.4 mg/kg NC NC 1.5E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 7.E-02

DERMAL Benzo(a)anthracene 0.061 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Benzo(a)pyrene 0.09 mg/kg 1.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.12 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(k)fluoranthene 0.052 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-10 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.0046 mg/kg 5.6E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.6E-09 mg/kg/day 2.0E-05 mg/kg/day 8.E-05
Aroclor-1260 0.0024 mg/kg 2.9E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-10 8.4E-10 mg/kg/day 2.0E-05 mg/kg/day 4.E-05
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.8E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 2.E-03

EXPOSURE POINT TOTAL 3.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 7.E-02
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TABLE 7-F.22
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 3.4E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 5.6E-10 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 5.1E-10 ug/m3 1.1E-03 (ug/m3)-1 6.E-13 8.2E-10 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 6.7E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.1E-09 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 2.9E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 4.7E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 7.3E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.2E-09 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 1.4E-11 ug/m3 5.7E-04 (ug/m3)-1 8.E-15 4.2E-11 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 7.5E-12 ug/m3 5.7E-04 (ug/m3)-1 4.E-15 2.2E-11 ug/m3 ND
Aluminum 9907 mg/kg NC NC 9.0E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6.4 mg/kg 2.0E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 5.8E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.76 mg/kg 2.4E-09 ug/m3 2.4E-03 (ug/m3)-1 6.E-12 6.9E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 18.6 mg/kg 1.0E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 1.5E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.4E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 18.9 mg/kg NC NC 1.7E-07 ug/m3 ND
Iron 13463 mg/kg NC NC 1.2E-04 ug/m3 ND
Manganese 177 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.025 mg/kg NC NC 2.3E-10 ug/m3 3.0E-01 ug/m3 8.E-10
Thallium 0.13 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 6.4 mg/kg NC NC 5.8E-08 ug/m3 ND
Titanium 592 mg/kg NC NC 5.4E-06 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 6.1E-09 ug/m3 ND
Uranium 19.6 mg/kg NC NC 1.8E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 22 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.4 mg/kg NC NC 2.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 9.E-09 7.E-05
EXPOSURE POINT TOTAL 9.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 7.E-05

SOIL TOTAL 3.E-06 7.E-02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.23
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 7.5E-02 mg/kg/day 1.0E+00 mg/kg/day 8.E-02

Arsenic 5.9 mg/kg 3.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 3.5E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.55 mg/kg NC NC 3.2E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Chromium 12.7 mg/kg NC NC 7.5E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 2.7 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 11013 mg/kg NC NC 6.5E-02 mg/kg/day 7.0E-01 mg/kg/day 9.E-02
Lead 15.5 mg/kg 7.8E-06 mg/kg/day NA 9.1E-05 mg/kg/day ND
Manganese 1669 mg/kg NC NC 9.8E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-01
Thorium 4.6 mg/kg NC NC 2.7E-05 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 2.9E-03 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 1.3E-06 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 1.4E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 19.6 mg/kg NC NC 1.2E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 1.1 mg/kg NC NC 6.5E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-06 6.E-01

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 2.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 2.9E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 1.E-02

EXPOSURE POINT TOTAL 5.E-06 6.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 6.E-01
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TABLE 7-F.23
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Aluminum 12768 mg/kg NC NC 2.0E-04 ug/m3 5.0E+00 ug/m3 4.E-05
Arsenic 5.9 mg/kg 7.9E-09 ug/m3 4.3E-03 (ug/m3)-1 3.E-11 9.2E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Beryllium 0.55 mg/kg 7.4E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 8.6E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 12.7 mg/kg 9.0E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 2.7 mg/kg 3.6E-09 ug/m3 2.5E-06 (ug/m3)-1 9.E-15 4.2E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 23 mg/kg NC NC 3.6E-07 ug/m3 ND
Iron 11013 mg/kg NC NC 1.7E-04 ug/m3 ND
Lead 15.5 mg/kg 2.1E-08 ug/m3 NA 2.4E-07 ug/m3 ND
Manganese 1669 mg/kg NC NC 2.6E-05 ug/m3 5.0E-02 ug/m3 5.E-04
Thorium 4.6 mg/kg NC NC 7.2E-08 ug/m3 ND
Titanium 488.7 mg/kg NC NC 7.6E-06 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 3.4E-09 ug/m3 ND
Uranium 2.3 mg/kg NC NC 3.6E-08 ug/m3 3.0E-01 ug/m3 1.E-07
Vanadium 19.6 mg/kg NC NC 3.1E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 1.1 mg/kg NC NC 1.7E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 6.E-04
EXPOSURE POINT TOTAL 8.E-09 6.E-04

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-04

SOIL TOTAL 5.E-06 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.24
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 8.0E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03

Arsenic 5.9 mg/kg 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.7E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.55 mg/kg NC NC 3.5E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 12.7 mg/kg NC NC 8.0E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 2.7 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 11013 mg/kg NC NC 6.9E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 15.5 mg/kg 3.3E-06 mg/kg/day NA 9.8E-06 mg/kg/day ND
Manganese 1669 mg/kg NC NC 1.1E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thorium 4.6 mg/kg NC NC 2.9E-06 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 1.4E-07 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 1.4E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-03
Vanadium 19.6 mg/kg NC NC 1.2E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.1 mg/kg NC NC 6.9E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 6.E-02

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 1.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.5E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 1.E-03

EXPOSURE POINT TOTAL 2.E-06 6.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 6.E-02
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TABLE 7-F.24
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Aluminum 12768 mg/kg NC NC 1.2E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 5.9 mg/kg 1.8E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.4E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.55 mg/kg 1.7E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 5.0E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 12.7 mg/kg 7.1E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.7 mg/kg 8.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 23 mg/kg NC NC 2.1E-07 ug/m3 ND
Iron 11013 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 15.5 mg/kg 4.8E-08 ug/m3 NA 1.4E-07 ug/m3 ND
Manganese 1669 mg/kg NC NC 1.5E-05 ug/m3 5.0E-02 ug/m3 3.E-04
Thorium 4.6 mg/kg NC NC 4.2E-08 ug/m3 ND
Titanium 488.7 mg/kg NC NC 4.5E-06 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 2.0E-09 ug/m3 ND
Uranium 2.3 mg/kg NC NC 2.1E-08 ug/m3 3.0E-01 ug/m3 7.E-08
Vanadium 19.6 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.1 mg/kg NC NC 1.0E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-09 3.E-04
EXPOSURE POINT TOTAL 6.E-09 3.E-04

EXPOSURE MEDIUM TOTAL 6.E-09 3.E-04

SOIL TOTAL 2.E-06 6.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.25
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Benzo(a)anthracene 0.72 mg/kg 1.9E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-06 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

Benzo(a)pyrene 0.91 mg/kg 2.4E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-05 5.4E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
Benzo(b)fluoranthene 1.3 mg/kg 3.5E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-06 7.6E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04
Benzo(k)fluoranthene 0.13 mg/kg 3.5E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-08 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Carbazole 0.27 mg/kg 1.4E-07 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-09 1.6E-06 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 4.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 1.8 mg/kg 9.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 0.11 mg/kg 5.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 6.5E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 8805 mg/kg NC NC 5.2E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Antimony 0.37 mg/kg NC NC 2.2E-06 mg/kg/day 4.0E-04 mg/kg/day 5.E-03
Arsenic 6.9 mg/kg 3.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 4.1E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 3.2 mg/kg NC NC 1.9E-05 mg/kg/day 2.0E-03 mg/kg/day 9.E-03
Chromium 16.6 mg/kg NC NC 9.8E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.4 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 75 mg/kg NC NC 4.4E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 13294 mg/kg NC NC 7.8E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 22 mg/kg 1.1E-05 mg/kg/day NA 1.3E-04 mg/kg/day ND
Manganese 134 mg/kg NC NC 7.9E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.17 mg/kg NC NC 1.0E-06 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 483 mg/kg NC NC 2.8E-03 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 1.7E-05 mg/kg/day ND
Uranium 35 mg/kg NC NC 2.1E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 24 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 5.8 mg/kg NC NC 3.4E-05 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 1.0E-03 mg/kg/day 3.0E-02 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 3.E-05 1.E+00

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.72 mg/kg 7.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-07 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(a)pyrene 0.91 mg/kg 8.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-06 1.9E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05
Benzo(b)fluoranthene 1.3 mg/kg 1.3E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-07 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05
Benzo(k)fluoranthene 0.13 mg/kg 1.3E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-09 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Carbazole 0.27 mg/kg 3.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-10 4.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 1.8 mg/kg 3.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 4.1E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.11 mg/kg 2.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 2.5E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 2.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 2.9E-04 mg/kg/day 3.0E-02 mg/kg/day 1.E-02

--
EXPOSURE ROUTE TOTAL 9.E-06 2.E-01

EXPOSURE POINT TOTAL 4.E-05 2.E+00
EXPOSURE MEDIUM TOTAL 4.E-05 2.E+00
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TABLE 7-F.25
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 5.1E-09 ug/m3 1.1E-04 (ug/m3)-1 6.E-13 1.1E-08 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 6.5E-09 ug/m3 1.1E-03 (ug/m3)-1 7.E-12 1.4E-08 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 9.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-12 2.0E-08 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 9.2E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 2.0E-09 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 4.2E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.7E-09 ug/m3 ND
Aroclor-1254 1.8 mg/kg 2.4E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 2.8E-08 ug/m3 ND
Aroclor-1260 0.11 mg/kg 1.5E-10 ug/m3 5.7E-04 (ug/m3)-1 8.E-14 1.7E-09 ug/m3 ND
Aluminum 8805 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Antimony 0.37 mg/kg NC NC 5.8E-09 ug/m3 ND
Arsenic 6.9 mg/kg 9.2E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.1E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 3.2 mg/kg 4.3E-09 ug/m3 2.4E-03 (ug/m3)-1 1.E-11 5.0E-08 ug/m3 2.0E-02 ug/m3 2.E-06
Chromium 16.6 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.6E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 4.4 mg/kg 5.9E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 6.9E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 75 mg/kg NC NC 1.2E-06 ug/m3 ND
Iron 13294 mg/kg NC NC 2.1E-04 ug/m3 ND
Lead 22 mg/kg 2.9E-08 ug/m3 NA 3.4E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 2.1E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thallium 0.17 mg/kg NC NC 2.7E-09 ug/m3 ND
Thorium 5.2 mg/kg NC NC 8.1E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 7.5E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 4.5E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 5.5E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 24 mg/kg NC NC 3.7E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Zirconium 5.8 mg/kg NC NC 9.1E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 2.7E-06 ug/m3 5.0E+01 ug/m3 5.E-08

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 4.E-05 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-025-Future-B1-Child-Res.xls, SUMMARY-CALC Page 2 of 2 7/17/2012



TABLE 7-F.26
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 3.7E-09 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-11 8.2E-09 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 7.1E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-11 8.2E-09 mg/kg/day
Trichloroethene 0.0014 mg/kg 7.1E-10 mg/kg/day -- 8.2E-09 mg/kg/day 5.0E-04 mg/kg/day 2.E-05
Benzo(a)anthracene 0.037 mg/kg 9.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(a)pyrene 0.044 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.055 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.028 mg/kg 7.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.018 mg/kg 9.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 1.18 mg/kg 5.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 6.9E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 0.104 mg/kg 5.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 6.1E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 9117 mg/kg NC NC 5.4E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Arsenic 10.5 mg/kg 5.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-06 6.2E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 17.6 mg/kg NC NC 1.0E-04 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.14 mg/kg NC NC 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Copper 17.7 mg/kg NC NC 1.0E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 10740 mg/kg NC NC 6.3E-02 mg/kg/day 7.0E-01 mg/kg/day 9.E-02
Manganese 127 mg/kg NC NC 7.5E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.37 mg/kg NC NC 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Thallium 0.16 mg/kg NC NC 9.4E-07 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 3.6E-05 mg/kg/day ND
Titanium 532 mg/kg NC NC 3.1E-03 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 1.4E-04 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 6.1E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 21.8 mg/kg NC NC 1.3E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 3.63 mg/kg NC NC 2.1E-05 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 5.0E-04 mg/kg/day 3.0E-02 mg/kg/day 2.E-02

EXPOSURE ROUTE TOTAL 1 E 05 1 E 00

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AREA AROUND COOLING 
POND

EXPOSURE ROUTE TOTAL 1.E-05 1.E+00

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 3.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.044 mg/kg 4.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.055 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.028 mg/kg 2.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 6.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.018 mg/kg 2.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 1.18 mg/kg 2.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 2.7E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.104 mg/kg 2.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 2.4E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 4.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-07 5.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-02 mg/kg/day 5.E-03

--
EXPOSURE ROUTE TOTAL 2.E-06 2.E-01

EXPOSURE POINT TOTAL 1.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 1.E-05 1.E+00
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TABLE 7-F.26
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 9.9E-12 ug/m3 1.0E-06 (ug/m3)-1 1.E-17 2.2E-11 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 1.9E-12 ug/m3 3.1E-06 (ug/m3)-1 6.E-18 2.2E-11 ug/m3
Trichloroethene 0.0014 mg/kg 1.9E-12 ug/m3 -- 2.2E-11 ug/m3 2.0E+00 ug/m3 1.E-11
Benzo(a)anthracene 0.037 mg/kg 2.6E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 5.8E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 3.1E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 6.9E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 3.9E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 8.6E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 2.0E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 4.4E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 2.8E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 3.8E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 8.4E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 1.6E-09 ug/m3 5.7E-04 (ug/m3)-1 9.E-13 1.8E-08 ug/m3 ND
Aroclor-1260 0.104 mg/kg 1.4E-10 ug/m3 5.7E-04 (ug/m3)-1 8.E-14 1.6E-09 ug/m3 ND
Aluminum 9117 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 10.5 mg/kg 1.4E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 1.6E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Chromium 17.6 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.7E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 4.14 mg/kg 5.5E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 6.5E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 17.7 mg/kg NC NC 2.8E-07 ug/m3 ND
Iron 10740 mg/kg NC NC 1.7E-04 ug/m3 ND
Manganese 127 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.37 mg/kg NC NC 5.8E-09 ug/m3 3.0E-01 ug/m3 2.E-08
Thallium 0.16 mg/kg NC NC 2.5E-09 ug/m3 ND
Thorium 6.14 mg/kg NC NC 9.6E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 8.3E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 3.6E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 1.6E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 21.8 mg/kg NC NC 3.4E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3.63 mg/kg NC NC 5.7E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 1.3E-06 ug/m3 5.0E+01 ug/m3 3.E-08

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

Trichloroethene - Kidney 6.4E-05 ug/m3 6.7E-08 ug/m3 1.0E-06 (ug/m3)-1 7.E-14 1.5E-07 ug/m3
Trichloroethene - Liver&NHL 6.4E-05 ug/m3 1.3E-08 ug/m3 3.1E-06 (ug/m3)-1 4.E-14 1.5E-07 ug/m3
Trichloroethene 6.4E-05 ug/m3 1.3E-08 ug/m3 -- 1.5E-07 ug/m3 2.0E+00 ug/m3 7.E-08

EXPOSURE ROUTE TOTAL 1.E-13 7.E-08
EXPOSURE POINT TOTAL 1.E-13 7.E-08

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 1.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AREA 
AROUND COOLING POND

AMBIENT VAPOR 
INHALATION
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TABLE 7-F.27
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Benzo(a)anthracene 0.72 mg/kg 2.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

Benzo(a)pyrene 0.91 mg/kg 3.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 5.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 1.3 mg/kg 5.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 8.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.13 mg/kg 5.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.27 mg/kg 5.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-09 1.7E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 6.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 1.8 mg/kg 3.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.1E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 0.11 mg/kg 2.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 6.9E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 8805 mg/kg NC NC 5.5E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Antimony 0.37 mg/kg NC NC 2.3E-07 mg/kg/day 4.0E-04 mg/kg/day 6.E-04
Arsenic 6.9 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 3.2 mg/kg NC NC 2.0E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 16.6 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 4.4 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 75 mg/kg NC NC 4.7E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 13294 mg/kg NC NC 8.4E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 22 mg/kg 4.8E-06 mg/kg/day NA 1.4E-05 mg/kg/day ND
Manganese 134 mg/kg NC NC 8.4E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.17 mg/kg NC NC 1.1E-07 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 483 mg/kg NC NC 3.0E-04 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 1.8E-06 mg/kg/day ND
Uranium 35 mg/kg NC NC 2.2E-05 mg/kg/day 6.0E-04 mg/kg/day 4.E-02
Vanadium 24 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 5.8 mg/kg NC NC 3.7E-06 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-02 mg/kg/day 4.E-03

EXPOSURE ROUTE TOTAL 6.E-06 2.E-01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.72 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(a)pyrene 0.91 mg/kg 1.8E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 1.3 mg/kg 2.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.13 mg/kg 2.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.27 mg/kg 2.3E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 6.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 3.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 1.8 mg/kg 2.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 6.3E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.11 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 3.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 1.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.2E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 4.4E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 2.E-06 4.E-02

EXPOSURE POINT TOTAL 9.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 2.E-01
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TABLE 7-F.27
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 4.0E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 6.6E-09 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 5.1E-09 ug/m3 1.1E-03 (ug/m3)-1 6.E-12 8.3E-09 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 7.3E-09 ug/m3 1.1E-04 (ug/m3)-1 8.E-13 1.2E-08 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 7.3E-10 ug/m3 1.1E-05 (ug/m3)-1 8.E-15 1.2E-09 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 2.5E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 9.6E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.5E-09 ug/m3 ND
Aroclor-1254 1.8 mg/kg 5.6E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 1.6E-08 ug/m3 ND
Aroclor-1260 0.11 mg/kg 3.4E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.0E-09 ug/m3 ND
Aluminum 8805 mg/kg NC NC 8.0E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.37 mg/kg NC NC 3.4E-09 ug/m3 ND
Arsenic 6.9 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 3.2 mg/kg 1.0E-08 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.9E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 16.6 mg/kg 9.3E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 1.4E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 75 mg/kg NC NC 6.8E-07 ug/m3 ND
Iron 13294 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 22 mg/kg 6.9E-08 ug/m3 NA 2.0E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.17 mg/kg NC NC 1.5E-09 ug/m3 ND
Thorium 5.2 mg/kg NC NC 4.7E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 4.4E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 2.6E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 3.2E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 24 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 5.8 mg/kg NC NC 5.3E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 1.6E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05
EXPOSURE POINT TOTAL 8.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

SOIL TOTAL 9.E-06 2.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.28
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 5.4E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-12 8.8E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 3.0E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-11 8.8E-10 mg/kg/day
Trichloroethene 0.0014 mg/kg 3.0E-10 mg/kg/day -- 8.8E-10 mg/kg/day 5.0E-04 mg/kg/day 2.E-06
Benzo(a)anthracene 0.037 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(a)pyrene 0.044 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.055 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.5E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.028 mg/kg 1.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-10 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Carbazole 0.018 mg/kg 3.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-11 1.1E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 1.18 mg/kg 2.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 7.4E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aroclor-1260 0.104 mg/kg 2.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 6.6E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 9117 mg/kg NC NC 5.7E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 10.5 mg/kg 2.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 6.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17.6 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.14 mg/kg NC NC 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 17.7 mg/kg NC NC 1.1E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 10740 mg/kg NC NC 6.8E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 127 mg/kg NC NC 8.0E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.37 mg/kg NC NC 2.3E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Thallium 0.16 mg/kg NC NC 1.0E-07 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 3.9E-06 mg/kg/day ND
Titanium 532 mg/kg NC NC 3.4E-04 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 1.5E-05 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 6.6E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 21.8 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.63 mg/kg NC NC 2.3E-06 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 5.4E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 4 E 06 1 E 01

CHEMICAL

AREA AROUND COOLING 
POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 4.E-06 1.E-01

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 7.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(a)pyrene 0.044 mg/kg 8.9E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.055 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(k)fluoranthene 0.028 mg/kg 5.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 9.2E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Carbazole 0.018 mg/kg 1.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 4.5E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 1.18 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.2E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.104 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 3.7E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC 2.1E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

--
EXPOSURE ROUTE TOTAL 8.E-07 3.E-02

EXPOSURE POINT TOTAL 5.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 1.E-01
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TABLE 7-F.28
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 7.9E-12 ug/m3 1.0E-06 (ug/m3)-1 8.E-18 1.3E-11 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 4.4E-12 ug/m3 3.1E-06 (ug/m3)-1 1.E-17 1.3E-11 ug/m3
Trichloroethene 0.0014 mg/kg 4.4E-12 ug/m3 -- 1.3E-11 ug/m3 2.0E+00 ug/m3 6.E-12
Benzo(a)anthracene 0.037 mg/kg 2.1E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 3.4E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 2.5E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 4.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 3.1E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 5.0E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 1.6E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 2.6E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 1.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.9E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 3.7E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 1.1E-08 ug/m3 ND
Aroclor-1260 0.104 mg/kg 3.2E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 9.5E-10 ug/m3 ND
Aluminum 9117 mg/kg NC NC 8.3E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 10.5 mg/kg 3.3E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 9.6E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Chromium 17.6 mg/kg 9.9E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.14 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.8E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 17.7 mg/kg NC NC 1.6E-07 ug/m3 ND
Iron 10740 mg/kg NC NC 9.8E-05 ug/m3 ND
Manganese 127 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.37 mg/kg NC NC 3.4E-09 ug/m3 3.0E-01 ug/m3 1.E-08
Thallium 0.16 mg/kg NC NC 1.5E-09 ug/m3 ND
Thorium 6.14 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 4.8E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 2.1E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 9.5E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 21.8 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.63 mg/kg NC NC 3.3E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 7.7E-07 ug/m3 5.0E+01 ug/m3 2.E-08

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05
EXPOSURE POINT TOTAL 8.E-09 6.E-05

AIR Trichloroethene - Kidney 6.4E-05 ug/m3 5.3E-08 ug/m3 1.0E-06 (ug/m3)-1 5.E-14 8.6E-08 ug/m3
Trichloroethene - Liver&NHL 6.4E-05 ug/m3 2.9E-08 ug/m3 3.1E-06 (ug/m3)-1 9.E-14 8.6E-08 ug/m3
Trichloroethene 6.4E-05 ug/m3 2.9E-08 ug/m3 -- 8.6E-08 ug/m3 2.0E+00 ug/m3 4.E-08

EXPOSURE ROUTE TOTAL 1.E-13 4.E-08
EXPOSURE POINT TOTAL 1.E-13 4.E-08

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

SOIL TOTAL 5.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AREA 
AROUND COOLING POND

AMBIENT VAPOR 
INHALATION
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TABLE 7-F.29
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Benzo(a)anthracene 0.307 mg/kg 8.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-07 1.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05
Benzo(a)pyrene 0.261 mg/kg 7.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-06 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(b)fluoranthene 0.389 mg/kg 1.0E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-07 2.3E-06 mg/kg/day 3.0E-02 mg/kg/day 8.E-05
Benzo(k)fluoranthene 0.1 mg/kg 2.7E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-08 5.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 4.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 9.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 6.9 mg/kg 3.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 4.1E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 28 mg/kg 1.4E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-05 1.6E-04 mg/kg/day 2.0E-05 mg/kg/day 8.E+00
Aluminum 11098 mg/kg NC NC 6.5E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02
Antimony 1 mg/kg NC NC 5.9E-06 mg/kg/day 4.0E-04 mg/kg/day 1.E-02
Arsenic 16.4 mg/kg 8.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 9.6E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Beryllium 2.7 mg/kg NC NC 1.6E-05 mg/kg/day 2.0E-03 mg/kg/day 8.E-03
Chromium 23.6 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 5 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 464 mg/kg NC NC 2.7E-03 mg/kg/day 4.0E-02 mg/kg/day 7.E-02
Iron 13041 mg/kg NC NC 7.7E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 49 mg/kg 2.5E-05 mg/kg/day NA 2.9E-04 mg/kg/day ND
Manganese 217 mg/kg NC NC 1.3E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thorium 5.3 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 2.8E-03 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 4.2E-06 mg/kg/day ND
Uranium 31 mg/kg NC NC 1.8E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 24 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 4.2 mg/kg NC NC 2.5E-05 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 1.5E-04 mg/kg/day 3.0E-02 mg/kg/day 5.E-03

EXPOSURE ROUTE TOTAL 5.E-05 1.E+01

DERMAL Benzo(a)anthracene 0.307 mg/kg 3.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(a)pyrene 0.261 mg/kg 2.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.389 mg/kg 3.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.3E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.1 mg/kg 9.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-09 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.5E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 6.9 mg/kg 1.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 1.6E-05 mg/kg/day 2.0E-05 mg/kg/day 8.E-01
Aroclor-1260 28 mg/kg 5.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-05 6.5E-05 mg/kg/day 2.0E-05 mg/kg/day 3.E+00
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 6.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 8.1E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 4.3E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 2.E-05 4.E+00

EXPOSURE POINT TOTAL 7.E-05 2.E+01
EXPOSURE MEDIUM TOTAL 7.E-05 2.E+01
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TABLE 7-F.29
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 2.2E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.8E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 1.9E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 4.1E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 2.8E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 6.1E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 7.1E-10 ug/m3 1.1E-05 (ug/m3)-1 8.E-15 1.6E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.5E-09 ug/m3 ND
Aroclor-1254 6.9 mg/kg 9.2E-09 ug/m3 5.7E-04 (ug/m3)-1 5.E-12 1.1E-07 ug/m3 ND
Aroclor-1260 28 mg/kg 3.7E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 4.4E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 1.7E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Antimony 1 mg/kg NC NC 1.6E-08 ug/m3 ND
Arsenic 16.4 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 2.6E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 2.7 mg/kg 3.6E-09 ug/m3 2.4E-03 (ug/m3)-1 9.E-12 4.2E-08 ug/m3 2.0E-02 ug/m3 2.E-06
Chromium 23.6 mg/kg 1.7E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.7E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Cobalt 5 mg/kg 6.7E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.8E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 464 mg/kg NC NC 7.2E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 2.0E-04 ug/m3 ND
Lead 49 mg/kg 6.6E-08 ug/m3 NA 7.7E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 3.4E-06 ug/m3 5.0E-02 ug/m3 7.E-05
Thorium 5.3 mg/kg NC NC 8.3E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 7.4E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 1.1E-08 ug/m3 ND
Uranium 31 mg/kg NC NC 4.8E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 24 mg/kg NC NC 3.7E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Zirconium 4.2 mg/kg NC NC 6.6E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 4.1E-07 ug/m3 5.0E+01 ug/m3 8.E-09

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 7.E-05 2.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.30
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 1.6E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-08 3.6E-06 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 3.1E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-08 3.6E-06 mg/kg/day
Trichloroethene 0.61 mg/kg 3.1E-07 mg/kg/day -- 3.6E-06 mg/kg/day 5.0E-04 mg/kg/day 7.E-03
Benzo(a)anthracene 0.053 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.088 mg/kg 2.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.18 mg/kg 4.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 3.7 mg/kg 1.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 2.2E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 16 mg/kg 8.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-05 9.4E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E+00
Aluminum 10070 mg/kg NC NC 5.9E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 18 mg/kg 9.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 1.1E-04 mg/kg/day 3.0E-04 mg/kg/day 4.E-01
Chromium 17 mg/kg NC NC 1.0E-04 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.8 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 144 mg/kg NC NC 8.5E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 12398 mg/kg NC NC 7.3E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 171 mg/kg NC NC 1.0E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.019 mg/kg NC NC 1.1E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 1.5 mg/kg NC NC 8.8E-06 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 3.5E-05 mg/kg/day ND
Titanium 496 mg/kg NC NC 2.9E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 8.8E-06 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 1.7E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 17.5 mg/kg NC NC 1.0E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 3 mg/kg NC NC 1.8E-05 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 3.9E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL 4.E-05 7.E+00

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 5.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.088 mg/kg 8.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(b)fluoranthene 0.18 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 3.7 mg/kg 7.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 8.5E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aroclor-1260 16 mg/kg 3.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-06 3.7E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 7.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 8.9E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

--
EXPOSURE ROUTE TOTAL 1.E-05 2.E+00

EXPOSURE POINT TOTAL 5.E-05 9.E+00
EXPOSURE MEDIUM TOTAL 5.E-05 9.E+00

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-030-Future-B2-Child-Res.xls, SUMMARY-CALC Page 1 of 2 6/19/2012



TABLE 7-F.30
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 4.3E-09 ug/m3 1.0E-06 (ug/m3)-1 4.E-15 9.5E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 8.2E-10 ug/m3 3.1E-06 (ug/m3)-1 3.E-15 9.5E-09 ug/m3
Trichloroethene 0.61 mg/kg 8.2E-10 ug/m3 -- 9.5E-09 ug/m3 2.0E+00 ug/m3 5.E-09
Benzo(a)anthracene 0.053 mg/kg 3.8E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 8.3E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 6.2E-10 ug/m3 1.1E-03 (ug/m3)-1 7.E-13 1.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 1.3E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.8E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 5.1E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.1E-09 ug/m3 ND
Aroclor-1254 3.7 mg/kg 5.0E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 5.8E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 2.1E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 2.5E-07 ug/m3 ND
Aluminum 10070 mg/kg NC NC 1.6E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 18 mg/kg 2.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 2.8E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Chromium 17 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.7E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 4.8 mg/kg 6.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.5E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 144 mg/kg NC NC 2.2E-06 ug/m3 ND
Iron 12398 mg/kg NC NC 1.9E-04 ug/m3 ND
Manganese 171 mg/kg NC NC 2.7E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Mercury 0.019 mg/kg NC NC 3.0E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 1.5 mg/kg NC NC 2.3E-08 ug/m3 ND
Thorium 5.9 mg/kg NC NC 9.2E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 7.7E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 29.3 mg/kg NC NC 4.6E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 17.5 mg/kg NC NC 2.7E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3 mg/kg NC NC 4.7E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 1.0E-07 ug/m3 5.0E+01 ug/m3 2.E-09

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPOR INHALATIONTrichloroethene - Kidney 2.8E-02 ug/m3 2.9E-05 ug/m3 1.0E-06 (ug/m3)-1 3.E-11 6.4E-05 ug/m3
Trichloroethene - Liver&NHL 2.8E-02 ug/m3 5.5E-06 ug/m3 3.1E-06 (ug/m3)-1 2.E-11 6.4E-05 ug/m3
Trichloroethene 2.8E-02 ug/m3 5.5E-06 ug/m3 -- 6.4E-05 ug/m3 2.0E+00 ug/m3 3.E-05

EXPOSURE ROUTE TOTAL 5.E-11 3.E-05
EXPOSURE POINT TOTAL 5.E-11 3.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 2.E-04

SOIL TOTAL 5.E-05 9.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING 
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TABLE 7-F.31
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Benzo(a)anthracene 0.307 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(a)pyrene 0.261 mg/kg 1.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.389 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.5E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(k)fluoranthene 0.1 mg/kg 3.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 6.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 6.9 mg/kg 1.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 4.3E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 28 mg/kg 6.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-05 1.8E-05 mg/kg/day 2.0E-05 mg/kg/day 9.E-01
Aluminum 11098 mg/kg NC NC 7.0E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Antimony 1 mg/kg NC NC 6.3E-07 mg/kg/day 4.0E-04 mg/kg/day 2.E-03
Arsenic 16.4 mg/kg 3.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 1.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 2.7 mg/kg NC NC 1.7E-06 mg/kg/day 2.0E-03 mg/kg/day 9.E-04
Chromium 23.6 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 5 mg/kg NC NC 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 464 mg/kg NC NC 2.9E-04 mg/kg/day 4.0E-02 mg/kg/day 7.E-03
Iron 13041 mg/kg NC NC 8.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 49 mg/kg 1.1E-05 mg/kg/day NA 3.1E-05 mg/kg/day ND
Manganese 217 mg/kg NC NC 1.4E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thorium 5.3 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 3.0E-04 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 4.5E-07 mg/kg/day ND
Uranium 31 mg/kg NC NC 2.0E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 24 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 4.2 mg/kg NC NC 2.6E-06 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E-04

EXPOSURE ROUTE TOTAL 2.E-05 1.E+00

DERMAL Benzo(a)anthracene 0.307 mg/kg 6.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.261 mg/kg 5.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 8.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.389 mg/kg 7.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.1 mg/kg 2.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 6.9 mg/kg 8.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.4E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 28 mg/kg 3.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 9.9E-06 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 4.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 6.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

EXPOSURE POINT TOTAL 3.E-05 2.E+00
EXPOSURE MEDIUM TOTAL 3.E-05 2.E+00
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TABLE 7-F.31
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.8E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 1.5E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 2.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 2.2E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.5E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 5.6E-10 ug/m3 1.1E-05 (ug/m3)-1 6.E-15 9.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 9.2E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.5E-09 ug/m3 ND
Aroclor-1254 6.9 mg/kg 2.2E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 6.3E-08 ug/m3 ND
Aroclor-1260 28 mg/kg 8.7E-08 ug/m3 5.7E-04 (ug/m3)-1 5.E-11 2.6E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 1.0E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 1 mg/kg NC NC 9.1E-09 ug/m3 ND
Arsenic 16.4 mg/kg 5.1E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.5E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Beryllium 2.7 mg/kg 8.4E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.5E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 23.6 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 1.6E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.6E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 464 mg/kg NC NC 4.2E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 49 mg/kg 1.5E-07 ug/m3 NA 4.5E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 4.3E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 6.5E-09 ug/m3 ND
Uranium 31 mg/kg NC NC 2.8E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 24 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.2 mg/kg NC NC 3.8E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.4E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 1.E-08 8.E-05
EXPOSURE POINT TOTAL 1.E-08 8.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 8.E-05

SOIL TOTAL 3.E-05 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.32
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 2.4E-07 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-09 3.8E-07 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 1.3E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 5.E-09 3.8E-07 mg/kg/day
Trichloroethene 0.61 mg/kg 1.3E-07 mg/kg/day -- 3.8E-07 mg/kg/day 5.0E-04 mg/kg/day 8.E-04
Benzo(a)anthracene 0.053 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.088 mg/kg 3.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.18 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 2.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 3.7 mg/kg 8.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.3E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 16 mg/kg 3.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 1.0E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aluminum 10070 mg/kg NC NC 6.3E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 18 mg/kg 3.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Chromium 17 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.8 mg/kg NC NC 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 144 mg/kg NC NC 9.1E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 12398 mg/kg NC NC 7.8E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 171 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Mercury 0.019 mg/kg NC NC 1.2E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Thallium 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 3.7E-06 mg/kg/day ND
Titanium 496 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 1.8E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 17.5 mg/kg NC NC 1.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 3 mg/kg NC NC 1.9E-06 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

EXPOSURE ROUTE TOTAL 1.E-05 7.E-01

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

UNITS CANCER RISK

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(a)pyrene 0.088 mg/kg 1.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.18 mg/kg 3.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Aroclor-1254 3.7 mg/kg 4.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-07 1.3E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aroclor-1260 16 mg/kg 1.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.6E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 4.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-07 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

--
EXPOSURE ROUTE TOTAL 6.E-06 4.E-01

EXPOSURE POINT TOTAL 2.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 1.E+00
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TABLE 7-F.32
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 3.4E-09 ug/m3 1.0E-06 (ug/m3)-1 3.E-15 5.6E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 1.9E-09 ug/m3 3.1E-06 (ug/m3)-1 6.E-15 5.6E-09 ug/m3
Trichloroethene 0.61 mg/kg 1.9E-09 ug/m3 -- 5.6E-09 ug/m3 2.0E+00 ug/m3 3.E-09
Benzo(a)anthracene 0.053 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.8E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 4.9E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 8.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 1.0E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.6E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 4.0E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 6.6E-10 ug/m3 ND
Aroclor-1254 3.7 mg/kg 1.2E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 3.4E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 5.0E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.5E-07 ug/m3 ND
Aluminum 10070 mg/kg NC NC 9.2E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 18 mg/kg 5.6E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.6E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Chromium 17 mg/kg 9.6E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 1.5E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.4E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 144 mg/kg NC NC 1.3E-06 ug/m3 ND
Iron 12398 mg/kg NC NC 1.1E-04 ug/m3 ND
Manganese 171 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.7E-10 ug/m3 3.0E-01 ug/m3 6.E-10
Thallium 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Thorium 5.9 mg/kg NC NC 5.4E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 4.5E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Uranium 29.3 mg/kg NC NC 2.7E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 17.5 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3 mg/kg NC NC 2.7E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 6.0E-08 ug/m3 5.0E+01 ug/m3 1.E-09

EXPOSURE ROUTE TOTAL 8.E-09 7.E-05
EXPOSURE POINT TOTAL 8.E-09 7.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPOR INHALATIONTrichloroethene - Kidney 2.8E-02 ug/m3 2.3E-05 ug/m3 1.0E-06 (ug/m3)-1 2.E-11 3.7E-05 ug/m3
Trichloroethene - Liver&NHL 2.8E-02 ug/m3 1.3E-05 ug/m3 3.1E-06 (ug/m3)-1 4.E-11 3.7E-05 ug/m3
Trichloroethene 2.8E-02 ug/m3 1.3E-05 ug/m3 -- 3.7E-05 ug/m3 2.0E+00 ug/m3 2.E-05

EXPOSURE ROUTE TOTAL 6.E-11 2.E-05
EXPOSURE POINT TOTAL 6.E-11 2.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 9.E-05

SOIL TOTAL 2.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING 
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TABLE 7-F.33
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Aluminum 11678 mg/kg NC NC 6.9E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02
Arsenic 7.6 mg/kg 3.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.5E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.95 mg/kg NC NC 5.6E-06 mg/kg/day 2.0E-03 mg/kg/day 3.E-03
Chromium 18 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 3.2 mg/kg NC NC 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Iron 11504 mg/kg NC NC 6.8E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 28 mg/kg 1.4E-05 mg/kg/day NA 1.6E-04 mg/kg/day ND
Manganese 116 mg/kg NC NC 6.8E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thorium 5.3 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 551 mg/kg NC NC 3.2E-03 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 3.8E-06 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 6.E-06 6.E-01

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC 1 3E 04 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
--

EXPOSURE ROUTE TOTAL 5.E-07 1.E-02
EXPOSURE POINT TOTAL 6.E-06 7.E-01

EXPOSURE MEDIUM TOTAL 6.E-06 7.E-01

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Aluminum 11678 mg/kg NC NC 1.8E-04 ug/m3 5.0E+00 ug/m3 4.E-05
Arsenic 7.6 mg/kg 1.0E-08 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.95 mg/kg 1.3E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 1.5E-08 ug/m3 2.0E-02 ug/m3 7.E-07
Chromium 18 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.8E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 3.2 mg/kg 4.3E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 5.0E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Iron 11504 mg/kg NC NC 1.8E-04 ug/m3 ND
Lead 28 mg/kg 3.7E-08 ug/m3 NA 4.4E-07 ug/m3 ND
Manganese 116 mg/kg NC NC 1.8E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 5.3 mg/kg NC NC 8.3E-08 ug/m3 ND
Titanium 551 mg/kg NC NC 8.6E-06 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 1.0E-08 ug/m3 ND
Uranium 19.2 mg/kg NC NC 3.0E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 3.6E-07 ug/m3 1.0E-01 ug/m3 4.E-06

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 6.E-06 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.34
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 6.4E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02

Arsenic 6 mg/kg 3.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 3.5E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 27.1 mg/kg NC NC 1.6E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 4.4 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 123 mg/kg NC NC 7.2E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 15700 mg/kg NC NC 9.2E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 356 mg/kg NC NC 2.1E-03 mg/kg/day 7.1E-02 mg/kg/day 3.E-02
Thallium 0.21 mg/kg NC NC 1.2E-06 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 3.6E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.0E-03 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 3.2E-06 mg/kg/day ND
Uranium 44 mg/kg NC NC 2.6E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 4.8 mg/kg NC NC 2.8E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-06 1.E+00

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 2.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 27.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 6.0E-04 mg/kg/day

AOI 10 NE WETLAND SOILS 
AREA

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 1.E-02

EXPOSURE POINT TOTAL 5.E-06 1.E+00
EXPOSURE MEDIUM TOTAL 5.E-06 1.E+00

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 1.7E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 6 mg/kg 8.0E-09 ug/m3 4.3E-03 (ug/m3)-1 3.E-11 9.4E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Chromium 27.1 mg/kg 1.9E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 4.2E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Cobalt 4.4 mg/kg 5.9E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 6.9E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 123 mg/kg NC NC 1.9E-06 ug/m3 ND
Iron 15700 mg/kg NC NC 2.5E-04 ug/m3 ND
Manganese 356 mg/kg NC NC 5.6E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Thallium 0.21 mg/kg NC NC 3.3E-09 ug/m3 ND
Thorium 6.1 mg/kg NC NC 9.5E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 8.0E-06 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 8.4E-09 ug/m3 ND
Uranium 44 mg/kg NC NC 6.9E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 23 mg/kg NC NC 3.6E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Zirconium 4.8 mg/kg NC NC 7.5E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 2.E-04
EXPOSURE POINT TOTAL 2.E-08 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 2.E-04

SOIL TOTAL 5.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 10 NE WETLAND 
SOILS AREA
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TABLE 7-F.35
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Aluminum 11678 mg/kg NC NC 7.4E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Arsenic 7.6 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.8E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.95 mg/kg NC NC 6.0E-07 mg/kg/day 2.0E-03 mg/kg/day 3.E-04
Chromium 18 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 3.2 mg/kg NC NC 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Iron 11504 mg/kg NC NC 7.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 28 mg/kg 6.0E-06 mg/kg/day NA 1.8E-05 mg/kg/day ND
Manganese 116 mg/kg NC NC 7.3E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thorium 5.3 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 551 mg/kg NC NC 3.5E-04 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 4.1E-07 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 2.E-06 7.E-02

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 2.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day

--

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

EXPOSURE ROUTE TOTAL 3.E-07 2.E-03
EXPOSURE POINT TOTAL 3.E-06 7.E-02

EXPOSURE MEDIUM TOTAL 3.E-06 7.E-02

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Aluminum 11678 mg/kg NC NC 1.1E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.6 mg/kg 2.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.9E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.95 mg/kg 3.0E-09 ug/m3 2.4E-03 (ug/m3)-1 7.E-12 8.7E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 18 mg/kg 1.0E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 3.2 mg/kg 1.0E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Iron 11504 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 28 mg/kg 8.7E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 116 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 551 mg/kg NC NC 5.0E-06 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 5.9E-09 ug/m3 ND
Uranium 19.2 mg/kg NC NC 1.7E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 9.E-09 6.E-05
EXPOSURE POINT TOTAL 9.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 6.E-05

SOIL TOTAL 3.E-06 7.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.36
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 6.8E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03

Arsenic 6 mg/kg 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 27.1 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-03 mg/kg/day 6.E-03
Cobalt 4.4 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 123 mg/kg NC NC 7.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 15700 mg/kg NC NC 9.9E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 356 mg/kg NC NC 2.2E-04 mg/kg/day 7.1E-02 mg/kg/day 3.E-03
Thallium 0.21 mg/kg NC NC 1.3E-07 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 3.8E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 3.4E-07 mg/kg/day ND
Uranium 44 mg/kg NC NC 2.8E-05 mg/kg/day 6.0E-04 mg/kg/day 5.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 4.8 mg/kg NC NC 3.0E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 1.E-01

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.5E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 27.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 6.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 2.E-03

EXPOSURE POINT TOTAL 2.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 1.E-01

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 9.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6 mg/kg 1.9E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 27.1 mg/kg 1.5E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 1.4E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 123 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 15700 mg/kg NC NC 1.4E-04 ug/m3 ND
Manganese 356 mg/kg NC NC 3.2E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Thallium 0.21 mg/kg NC NC 1.9E-09 ug/m3 ND
Thorium 6.1 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 4.9E-09 ug/m3 ND
Uranium 44 mg/kg NC NC 4.0E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.8 mg/kg NC NC 4.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 2.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 10 NE WETLAND 
SOILS AREA
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TABLE 7-F.37
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Benzo(a)anthracene 2.1 mg/kg 5.6E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-06 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

Benzo(a)pyrene 2.2 mg/kg 5.9E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-05 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04
Benzo(b)fluoranthene 3.5 mg/kg 9.4E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-06 2.1E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04
Benzo(k)fluoranthene 0.47 mg/kg 1.3E-06 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-08 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05
Carbazole 0.26 mg/kg 1.3E-07 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-09 1.5E-06 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 2.7E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-06 5.9E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
Aroclor-1254 0.13 mg/kg 6.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 7.6E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aroclor-1260 0.078 mg/kg 3.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-08 4.6E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 6748 mg/kg NC NC 4.0E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02
Arsenic 7.5 mg/kg 3.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.4E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.29 mg/kg NC NC 1.7E-06 mg/kg/day 2.0E-03 mg/kg/day 9.E-04
Chromium 18 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 4.5 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 17 mg/kg NC NC 1.0E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 11211 mg/kg NC NC 6.6E-02 mg/kg/day 7.0E-01 mg/kg/day 9.E-02
Lead 25 mg/kg 1.3E-05 mg/kg/day NA 1.5E-04 mg/kg/day ND
Manganese 162 mg/kg NC NC 9.5E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.12 mg/kg NC NC 7.1E-07 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 379 mg/kg NC NC 2.2E-03 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 1.8E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 17.2 mg/kg NC NC 1.0E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 2.7 mg/kg NC NC 1.6E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 6.E-05 5.E-01

DERMAL Benzo(a)anthracene 2.1 mg/kg 2.0E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-06 4.5E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Benzo(a)pyrene 2.2 mg/kg 2.1E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-05 4.7E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
B (b)fl h 3 5 /k 3 4E 06 /k /d 7 3E 01 ( /k /d ) 1 2 E 06 7 5E 06 /k /d 3 0E 02 /k /d 2 E 04

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(b)fluoranthene 3.5 mg/kg 3.4E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-06 7.5E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
Benzo(k)fluoranthene 0.47 mg/kg 4.6E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-08 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Carbazole 0.26 mg/kg 3.7E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-10 4.3E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 9.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-07 2.1E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05
Aroclor-1254 0.13 mg/kg 2.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 3.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.078 mg/kg 1.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 1.8E-07 mg/kg/day 2.0E-05 mg/kg/day 9.E-03
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 3.7E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-05 4.E-02

EXPOSURE POINT TOTAL 8.E-05 6.E-01
EXPOSURE MEDIUM TOTAL 8.E-05 6.E-01
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TABLE 7-F.37
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 1.5E-08 ug/m3 1.1E-04 (ug/m3)-1 2.E-12 3.3E-08 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 1.6E-08 ug/m3 1.1E-03 (ug/m3)-1 2.E-11 3.4E-08 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 2.5E-08 ug/m3 1.1E-04 (ug/m3)-1 3.E-12 5.5E-08 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 3.3E-09 ug/m3 1.1E-05 (ug/m3)-1 4.E-14 7.3E-09 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 4.1E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 7.1E-09 ug/m3 1.1E-04 (ug/m3)-1 8.E-13 1.6E-08 ug/m3 ND
Aroclor-1254 0.13 mg/kg 1.7E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 2.0E-09 ug/m3 ND
Aroclor-1260 0.078 mg/kg 1.0E-10 ug/m3 5.7E-04 (ug/m3)-1 6.E-14 1.2E-09 ug/m3 ND
Aluminum 6748 mg/kg NC NC 1.1E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.5 mg/kg 1.0E-08 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.29 mg/kg 3.9E-10 ug/m3 2.4E-03 (ug/m3)-1 9.E-13 4.5E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 18 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.8E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 4.5 mg/kg 6.0E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.0E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 17 mg/kg NC NC 2.7E-07 ug/m3 ND
Iron 11211 mg/kg NC NC 1.8E-04 ug/m3 ND
Lead 25 mg/kg 3.3E-08 ug/m3 NA 3.9E-07 ug/m3 ND
Manganese 162 mg/kg NC NC 2.5E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Thallium 0.12 mg/kg NC NC 1.9E-09 ug/m3 ND
Thorium 5.3 mg/kg NC NC 8.3E-08 ug/m3 ND
Titanium 379 mg/kg NC NC 5.9E-06 ug/m3 ND
Uranium 3.1 mg/kg NC NC 4.8E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 17.2 mg/kg NC NC 2.7E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 2.7 mg/kg NC NC 4.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 8.E-05 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.38
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Benzo(a)anthracene 0.577 mg/kg 1.5E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-06 3.4E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

Benzo(a)pyrene 0.608 mg/kg 1.6E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-05 3.6E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Benzo(b)fluoranthene 0.984 mg/kg 2.6E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-06 5.8E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
Benzo(k)fluoranthene 0.256 mg/kg 6.8E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-08 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Carbazole 0.096 mg/kg 4.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-09 5.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 9.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-07 2.1E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05
Aluminum 10100 mg/kg NC NC 5.9E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 8.2 mg/kg 4.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.8E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 24.4 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 5 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 34.7 mg/kg NC NC 2.0E-04 mg/kg/day 4.0E-02 mg/kg/day 5.E-03
Iron 19600 mg/kg NC NC 1.2E-01 mg/kg/day 7.0E-01 mg/kg/day 2.E-01
Manganese 155 mg/kg NC NC 9.1E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.04 mg/kg NC NC 2.4E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Thallium 0.34 mg/kg NC NC 2.0E-06 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 3.2E-05 mg/kg/day ND
Titanium 732 mg/kg NC NC 4.3E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 8.8E-06 mg/kg/day ND
Uranium 18.7 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 31.2 mg/kg NC NC 1.8E-04 mg/kg/day 4.9E-03 mg/kg/day 4.E-02
Zirconium 3.1 mg/kg 1.8E-05 mg/kg/day

EXPOSURE ROUTE TOTAL 2.E-05 8.E-01

DERMAL Benzo(a)anthracene 0.577 mg/kg 5.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(a)pyrene 0.608 mg/kg 5.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-06 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(b)fluoranthene 0.984 mg/kg 9.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-07 2.1E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05
Benzo(k)fluoranthene 0.256 mg/kg 2.5E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-08 5.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Carbazole 0.096 mg/kg 1.4E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 1.6E-07 mg/kg/day ND

UNITS CANCER RISK

RT 62 OUTFALL AND 
EMBAYMENT AREA

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Indeno(1,2,3-cd)pyrene 0.354 mg/kg 3.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aluminum 10100 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.2 mg/kg 3.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 4.1E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 24.4 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 34.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 19600 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 155 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.04 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.34 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 732 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 31.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg --

--
EXPOSURE ROUTE TOTAL 6.E-06 1.E-02

EXPOSURE POINT TOTAL 3.E-05 8.E-01
EXPOSURE MEDIUM TOTAL 3.E-05 8.E-01
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TABLE 7-F.38
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.577 mg/kg 4.1E-09 ug/m3 1.1E-04 (ug/m3)-1 5.E-13 9.0E-09 ug/m3 ND
Benzo(a)pyrene 0.608 mg/kg 4.3E-09 ug/m3 1.1E-03 (ug/m3)-1 5.E-12 9.5E-09 ug/m3 ND
Benzo(b)fluoranthene 0.984 mg/kg 7.0E-09 ug/m3 1.1E-04 (ug/m3)-1 8.E-13 1.5E-08 ug/m3 ND
Benzo(k)fluoranthene 0.256 mg/kg 1.8E-09 ug/m3 1.1E-05 (ug/m3)-1 2.E-14 4.0E-09 ug/m3 ND
Carbazole 0.096 mg/kg NC NC 1.5E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 2.5E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 5.5E-09 ug/m3 ND
Aluminum 10100 mg/kg NC NC 1.6E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 8.2 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.3E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Chromium 24.4 mg/kg 1.7E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.8E-07 ug/m3 1.0E-01 ug/m3 4.E-06
Cobalt 5 mg/kg 6.7E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.8E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 34.7 mg/kg NC NC 5.4E-07 ug/m3 ND
Iron 19600 mg/kg NC NC 3.1E-04 ug/m3 ND
Manganese 155 mg/kg NC NC 2.4E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Mercury 0.04 mg/kg NC NC 6.2E-10 ug/m3 3.0E-01 ug/m3 2.E-09
Thallium 0.34 mg/kg NC NC 5.3E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 8.4E-08 ug/m3 ND
Titanium 732 mg/kg NC NC 1.1E-05 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 18.7 mg/kg NC NC 2.9E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 31.2 mg/kg NC NC 4.9E-07 ug/m3 1.0E-01 ug/m3 5.E-06
Zirconium 3.1 mg/kg 4.8E-08 ug/m3

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 3.E-05 8.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E-01

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.39
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Benzo(a)anthracene 2.1 mg/kg 8.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-07 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05

Benzo(a)pyrene 2.2 mg/kg 8.6E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-06 1.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(b)fluoranthene 3.5 mg/kg 1.4E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05
Benzo(k)fluoranthene 0.47 mg/kg 1.8E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Carbazole 0.26 mg/kg 5.6E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-09 1.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 3.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 6.3E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Aroclor-1254 0.13 mg/kg 2.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 8.2E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.078 mg/kg 1.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 6748 mg/kg NC NC 4.3E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03
Arsenic 7.5 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.7E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.29 mg/kg NC NC 1.8E-07 mg/kg/day 2.0E-03 mg/kg/day 9.E-05
Chromium 18 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.5 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 17 mg/kg NC NC 1.1E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 11211 mg/kg NC NC 7.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 25 mg/kg 5.4E-06 mg/kg/day NA 1.6E-05 mg/kg/day ND
Manganese 162 mg/kg NC NC 1.0E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.12 mg/kg NC NC 7.6E-08 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 379 mg/kg NC NC 2.4E-04 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 2.0E-06 mg/kg/day 6.0E-04 mg/kg/day 3.E-03
Vanadium 17.2 mg/kg NC NC 1.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 2.7 mg/kg NC NC 1.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-05 6.E-02

DERMAL Benzo(a)anthracene 2.1 mg/kg 4.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 6.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(a)pyrene 2.2 mg/kg 4.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 7.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(b)fluoranthene 3.5 mg/kg 7.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(k)fluoranthene 0.47 mg/kg 9.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.26 mg/kg 2.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-10 6.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 2.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.3E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 0.13 mg/kg 1.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.6E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.078 mg/kg 9.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.7E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 1.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 5.E-06 6.E-03

EXPOSURE POINT TOTAL 2.E-05 6.E-02
EXPOSURE MEDIUM TOTAL 2.E-05 6.E-02
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TABLE 7-F.39
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 1.2E-08 ug/m3 1.1E-04 (ug/m3)-1 1.E-12 1.9E-08 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 1.2E-08 ug/m3 1.1E-03 (ug/m3)-1 1.E-11 2.0E-08 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 2.0E-08 ug/m3 1.1E-04 (ug/m3)-1 2.E-12 3.2E-08 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 2.6E-09 ug/m3 1.1E-05 (ug/m3)-1 3.E-14 4.3E-09 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 2.4E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 5.6E-09 ug/m3 1.1E-04 (ug/m3)-1 6.E-13 9.1E-09 ug/m3 ND
Aroclor-1254 0.13 mg/kg 4.1E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.2E-09 ug/m3 ND
Aroclor-1260 0.078 mg/kg 2.4E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 7.1E-10 ug/m3 ND
Aluminum 6748 mg/kg NC NC 6.1E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 7.5 mg/kg 2.3E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.8E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.29 mg/kg 9.1E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.6E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 18 mg/kg 1.0E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.5 mg/kg 1.4E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.1E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 17 mg/kg NC NC 1.5E-07 ug/m3 ND
Iron 11211 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 25 mg/kg 7.8E-08 ug/m3 NA 2.3E-07 ug/m3 ND
Manganese 162 mg/kg NC NC 1.5E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.12 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 379 mg/kg NC NC 3.5E-06 ug/m3 ND
Uranium 3.1 mg/kg NC NC 2.8E-08 ug/m3 3.0E-01 ug/m3 9.E-08
Vanadium 17.2 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.7 mg/kg NC NC 2.5E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 9.E-09 6.E-05
EXPOSURE POINT TOTAL 9.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 6.E-05

SOIL TOTAL 2.E-05 6.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.40
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Benzo(a)anthracene 0.577 mg/kg 2.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

Benzo(a)pyrene 0.608 mg/kg 2.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.984 mg/kg 3.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 6.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.256 mg/kg 1.0E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-09 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.096 mg/kg 2.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-10 6.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Aluminum 10100 mg/kg NC NC 6.4E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 8.2 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 24.4 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 5 mg/kg NC NC 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 34.7 mg/kg NC NC 2.2E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Iron 19600 mg/kg NC NC 1.2E-02 mg/kg/day 7.0E-01 mg/kg/day 2.E-02
Manganese 155 mg/kg NC NC 9.8E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.04 mg/kg NC NC 2.5E-08 mg/kg/day 3.0E-04 mg/kg/day 8.E-05
Thallium 0.34 mg/kg NC NC 2.1E-07 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 3.4E-06 mg/kg/day ND
Titanium 732 mg/kg NC NC 4.6E-04 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND
Uranium 18.7 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 31.2 mg/kg NC NC 2.0E-05 mg/kg/day 4.9E-03 mg/kg/day 4.E-03
Zirconium 3.1 mg/kg 2.0E-06 mg/kg/day

EXPOSURE ROUTE TOTAL 5.E-06 8.E-02

DERMAL Benzo(a)anthracene 0.577 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(a)pyrene 0.608 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.0E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(b)fluoranthene 0.984 mg/kg 2.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.256 mg/kg 5.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 8.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.096 mg/kg 8.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.4E-08 mg/kg/day ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

RT 62 OUTFALL AND 
EMBAYMENT AREA

Indeno(1,2,3-cd)pyrene 0.354 mg/kg 7.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aluminum 10100 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.2 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.2E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 24.4 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 34.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 19600 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 155 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.04 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.34 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 732 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 31.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg --

--
EXPOSURE ROUTE TOTAL 1.E-06 2.E-03

EXPOSURE POINT TOTAL 6.E-06 8.E-02
EXPOSURE MEDIUM TOTAL 6.E-06 8.E-02
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TABLE 7-F.40
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.577 mg/kg 3.2E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 5.3E-09 ug/m3 ND
Benzo(a)pyrene 0.608 mg/kg 3.4E-09 ug/m3 1.1E-03 (ug/m3)-1 4.E-12 5.5E-09 ug/m3 ND
Benzo(b)fluoranthene 0.984 mg/kg 5.5E-09 ug/m3 1.1E-04 (ug/m3)-1 6.E-13 9.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.256 mg/kg 1.4E-09 ug/m3 1.1E-05 (ug/m3)-1 2.E-14 2.3E-09 ug/m3 ND
Carbazole 0.096 mg/kg NC NC 8.7E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 2.0E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.2E-09 ug/m3 ND
Aluminum 10100 mg/kg NC NC 9.2E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8.2 mg/kg 2.6E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 7.5E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 24.4 mg/kg 1.4E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 1.6E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.6E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 34.7 mg/kg NC NC 3.2E-07 ug/m3 ND
Iron 19600 mg/kg NC NC 1.8E-04 ug/m3 ND
Manganese 155 mg/kg NC NC 1.4E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.04 mg/kg NC NC 3.6E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.34 mg/kg NC NC 3.1E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 4.9E-08 ug/m3 ND
Titanium 732 mg/kg NC NC 6.7E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Uranium 18.7 mg/kg NC NC 1.7E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 31.2 mg/kg NC NC 2.8E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Zirconium 3.1 mg/kg 2.8E-08 ug/m3

EXPOSURE ROUTE TOTAL 1.E-08 6.E-05
EXPOSURE POINT TOTAL 1.E-08 6.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 6.E-05

SOIL TOTAL 6.E-06 8.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E-02

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-040-Future-B4-Adult-Res.xls, SUMMARY-CALC Page 2 of 2 6/19/2012



TABLE 7-F.41
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0092 mg/l 7.6E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 4.E-07 8.8E-04 mg/kg/day 2.0E-01 mg/kg/day 4.E-03

1,1-Dichloroethene 0.0053 mg/l NC NC 5.1E-04 mg/kg/day 5.0E-02 mg/kg/day 1.E-02
Chloroform 0.000869 mg/l 7.1E-06 mg/kg/day NA 8.3E-05 mg/kg/day 1.0E-02 mg/kg/day 8.E-03
Cis-1,2-Dichloroethene 0.0013 mg/l NC NC 1.2E-04 mg/kg/day 1.0E-02 mg/kg/day 1.E-02
Methyl Tertbutyl Ether 0.0239 mg/l 2.0E-04 mg/kg/day 1.8E-03 (mg/kg/day)-1 4.E-07 2.3E-03 mg/kg/day 3.0E-01 mg/kg/day 8.E-03
Tetrachloroethene 0.06 mg/l 4.9E-04 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-06 5.8E-03 mg/kg/day 6.0E-03 mg/kg/day 1.E+00
Trichloroethene - Kidney 0.0135 mg/l 5.9E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-06 1.3E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0135 mg/l 1.1E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-06 1.3E-03 mg/kg/day
Trichloroethene 0.0135 mg/l 1.1E-04 mg/kg/day 1.3E-03 mg/kg/day 5.0E-04 mg/kg/day 3.E+00
1,4-Dioxane 0.013 mg/l 1.1E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 1.E-05 1.2E-03 mg/kg/day 3.0E-02 mg/kg/day 4.E-02
Bis(2-Ethylhexyl)phthalate 0.00918 mg/l 7.5E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 1.E-06 8.8E-04 mg/kg/day 2.0E-02 mg/kg/day 4.E-02
Aluminum 9.4 mg/l NC NC 9.0E-01 mg/kg/day 1.0E+00 mg/kg/day 9.E-01
Antimony 0.0026 mg/l NC NC 2.5E-04 mg/kg/day 4.0E-04 mg/kg/day 6.E-01
Arsenic 0.0128 mg/l 1.1E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-04 1.2E-03 mg/kg/day 3.0E-04 mg/kg/day 4.E+00
Barium 0.365 mg/l NC NC 3.5E-02 mg/kg/day 2.0E-01 mg/kg/day 2.E-01
Beryllium 0.0029 mg/l NC NC 2.8E-04 mg/kg/day 2.0E-03 mg/kg/day 1.E-01
Cadmium 0.00043 mg/l NC NC 4.1E-05 mg/kg/day 5.0E-04 mg/kg/day 8.E-02
Chromium 0.089 mg/l NC NC 8.5E-03 mg/kg/day 3.0E-03 mg/kg/day 3.E+00
Cobalt 0.0398 mg/l NC NC 3.8E-03 mg/kg/day 3.0E-04 mg/kg/day 1.3.E+01
Copper 1.59 mg/l NC NC 1.5E-01 mg/kg/day 4.0E-02 mg/kg/day 4.E+00
Iron 40.4 mg/l NC NC 3.9E+00 mg/kg/day 7.0E-01 mg/kg/day 6.E+00
Lead 0.0082 mg/l 6.7E-05 mg/kg/day NA 7.9E-04 mg/kg/day ND
Manganese 0.884 mg/l NC NC 8.5E-02 mg/kg/day 2.4E-02 mg/kg/day 4.E+00
Molybdenum 0.925 mg/l NC NC 8.9E-02 mg/kg/day 5.0E-03 mg/kg/day 1.8.E+01
Nickel 0.0039 mg/l NC NC 3.7E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Silica 54 mg/l NC NC 5.2E+00 mg/kg/day ND
Thallium 0.00069 mg/l NC NC 6.6E-05 mg/kg/day ND
Thorium 0.0029 mg/l NC NC 2.8E-04 mg/kg/day ND
Titanium 0.584 mg/l NC NC 5.6E-02 mg/kg/day ND

GROUND 
WATER

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

VALUE UNITS CANCER RISK

Titanium 0.584 mg/l NC NC 5.6E 02 mg/kg/day ND
Tungsten 0.0113 mg/l NC NC 1.1E-03 mg/kg/day ND
Uranium 5.48 mg/l NC NC 5.3E-01 mg/kg/day 6.0E-04 mg/kg/day 8.76.E+02
Vanadium 0.0222 mg/l NC NC 2.1E-03 mg/kg/day 4.9E-03 mg/kg/day 4.E-01
Zirconium 0.0094 mg/l NC NC 9.0E-04 mg/kg/day ND
Fluoride 0.264 mg/l NC NC 2.5E-02 mg/kg/day 4.0E-02 mg/kg/day 6.E-01
Nitrate as N 113 mg/l NC NC 1.1E+01 mg/kg/day 1.6E+00 mg/kg/day 7.E+00
Nitrite as N 2.13 mg/l NC NC 2.0E-01 mg/kg/day 1.0E-01 mg/kg/day 2.E+00
Sulfate 540 mg/l NC NC 5.2E+01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-04 9.42.E+02
DERMAL 1,1-Dichloroethane 0.0092 mg/l 3.9E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-08 4.6E-05 mg/kg/day 2.0E-01 mg/kg/day 2.E-04

1,1-Dichloroethene 0.0053 mg/l NC NC 4.5E-05 mg/kg/day 5.0E-02 mg/kg/day 9.E-04
Chloroform 0.000869 mg/l 4.2E-07 mg/kg/day NA 4.9E-06 mg/kg/day 1.0E-02 mg/kg/day 5.E-04
Cis-1,2-Dichloroethene 0.0013 mg/l NC NC -- 1.0E-02 mg/kg/day
Methyl Tertbutyl Ether 0.0239 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.06 mg/l 1.9E-04 mg/kg/day 2.0E-03 (mg/kg/day)-1 4.E-07 2.2E-03 mg/kg/day 6.0E-03 mg/kg/day 4.E-01
Trichloroethene - Kidney 0.0135 mg/l 6.3E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 6.E-07 1.4E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0135 mg/l 1.2E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-07 1.4E-04 mg/kg/day
Trichloroethene 0.0135 mg/l 6.7E-06 mg/kg/day 7.8E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-01
1,4-Dioxane 0.013 mg/l 2.6E-07 mg/kg/day 1.0E-01 (mg/kg/day)-1 3.E-08 3.0E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Bis(2-Ethylhexyl)phthalate 0.00918 mg/l 7.5E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 1.E-06 8.7E-04 mg/kg/day 2.0E-02 mg/kg/day 4.E-02
Aluminum 9.4 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0026 mg/l NC NC 1.1E-06 mg/kg/day 6.0E-05 mg/kg/day 2.E-02
Arsenic 0.0128 mg/l 4.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-07 5.4E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Barium 0.365 mg/l NC NC 1.5E-04 mg/kg/day 1.4E-02 mg/kg/day 1.E-02
Beryllium 0.0029 mg/l NC NC 1.2E-06 mg/kg/day 1.4E-05 mg/kg/day 9.E-02
Cadmium 0.00043 mg/l NC NC 1.8E-07 mg/kg/day 2.5E-05 mg/kg/day 7.E-03
Chromium 0.089 mg/l NC NC 7.5E-05 mg/kg/day 7.5E-05 mg/kg/day 1.E+00
Cobalt 0.0398 mg/l NC NC 1.7E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Copper 1.59 mg/l NC NC 6.7E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 40.4 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0082 mg/l -- NA -- ND
Manganese 0.884 mg/l NC NC 3.7E-04 mg/kg/day 9.6E-04 mg/kg/day 4.E-01
Molybdenum 0.925 mg/l NC NC 3.9E-04 mg/kg/day 5.0E-03 mg/kg/day 8.E-02
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TABLE 7-F.41
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

GROUND WATER DERMAL Nickel 0.0039 mg/l NC NC 3.3E-07 mg/kg/day 8.0E-04 mg/kg/day 4.E-04
Silica 54 mg/l NC NC -- ND
Thallium 0.00069 mg/l NC NC 2.9E-07 mg/kg/day ND
Thorium 0.0029 mg/l NC NC -- ND
Titanium 0.584 mg/l NC NC -- ND
Tungsten 0.0113 mg/l NC NC -- ND
Uranium 5.48 mg/l NC NC 2.3E-03 mg/kg/day 6.0E-04 mg/kg/day 4.E+00
Vanadium 0.0222 mg/l NC NC 9.4E-06 mg/kg/day 1.3E-04 mg/kg/day 7.E-02
Zirconium 0.0094 mg/l NC NC -- ND
Fluoride 0.264 mg/l NC NC --
Nitrate as N 113 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 2.13 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 540 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 3.E-06 6.E+00
EXPOSURE POINT TOTAL 2.E-04 9.48.E+02

EXPOSURE MEDIUM TOTAL 2.E-04 9.48.E+02

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 4.6 ug/m3 1.6E-02 ug/m3 1.6E-06 (ug/m3)-1 3.E-08 1.8E-01 ug/m3 5.0E+03 ug/m3 4.E-05
1,1-Dichloroethene 2.7 ug/m3 NC NC 1.1E-01 ug/m3 2.0E+02 ug/m3 5.E-04
Chloroform 0.43 ug/m3 1.5E-03 ug/m3 2.3E-05 (ug/m3)-1 3.E-08 1.7E-02 ug/m3 9.8E+01 ug/m3 2.E-04
Cis-1,2-Dichloroethene 0.7 ug/m3 NC NC 2.6E-02 ug/m3 ND
Methyl Tertbutyl Ether 11.95 ug/m3 4.1E-02 ug/m3 2.6E-07 (ug/m3)-1 1.E-08 4.8E-01 ug/m3 3.0E+03 ug/m3 2.E-04
Tetrachloroethene 30.0 ug/m3 1.0E-01 ug/m3 3.0E-07 (ug/m3)-1 3.E-08 1.2E+00 ug/m3 4.0E+01 ug/m3 3.E-02
Trichloroethene - Kidney 6.75 ug/m3 1.2E-01 ug/m3 1.0E-06 (ug/m3)-1 1.E-07 2.7E-01 ug/m3
Trichloroethene - Liver&NHL 6.75 ug/m3 2.3E-02 ug/m3 3.1E-06 (ug/m3)-1 7.E-08 2.7E-01 ug/m3
Trichloroethene 6.75 ug/m3 2.3E-02 ug/m3 2.7E-01 ug/m3 2.0E+00 ug/m3 1.E-01

EXPOSURE ROUTE TOTAL 3.E-07 2.E-01
EXPOSURE POINT TOTAL 3 E-07 2 E-01

GROUND 
WATER

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

EXPOSURE POINT TOTAL 3.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 3.E-07 2.E-01

GROUNDWATER TOTAL 2.E-04 9.48.E+02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.48.E+02

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.42
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0092 mg/l 8.6E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 5.E-07 2.5E-04 mg/kg/day 2.0E-01 mg/kg/day 1.E-03

1,1-Dichloroethene 0.0053 mg/l NC NC 1.5E-04 mg/kg/day 5.0E-02 mg/kg/day 3.E-03
Chloroform 0.000869 mg/l 8.2E-06 mg/kg/day NA 2.4E-05 mg/kg/day 1.0E-02 mg/kg/day 2.E-03
Cis-1,2-Dichloroethene 0.0013 mg/l NC NC 3.6E-05 mg/kg/day 1.0E-02 mg/kg/day 4.E-03
Methyl Tertbutyl Ether 0.0239 mg/l 2.2E-04 mg/kg/day 1.8E-03 (mg/kg/day)-1 4.E-07 6.5E-04 mg/kg/day 3.0E-01 mg/kg/day 2.E-03
Tetrachloroethene 0.06 mg/l 5.6E-04 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-06 1.6E-03 mg/kg/day 6.0E-03 mg/kg/day 3.E-01
Trichloroethene - Kidney 0.0135 mg/l 2.3E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-06 3.7E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0135 mg/l 1.3E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 5.E-06 3.7E-04 mg/kg/day
Trichloroethene 0.0135 mg/l 1.3E-04 mg/kg/day 3.7E-04 mg/kg/day 5.0E-04 mg/kg/day 7.E-01
1,4-Dioxane 0.013 mg/l 1.2E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 1.E-05 3.6E-04 mg/kg/day 3.0E-02 mg/kg/day 1.E-02
Bis(2-Ethylhexyl)phthalate 0.00918 mg/l 8.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 1.E-06 2.5E-04 mg/kg/day 2.0E-02 mg/kg/day 1.E-02
Aluminum 9.4 mg/l NC NC 2.6E-01 mg/kg/day 1.0E+00 mg/kg/day 3.E-01
Antimony 0.0026 mg/l NC NC 7.1E-05 mg/kg/day 4.0E-04 mg/kg/day 2.E-01
Arsenic 0.0128 mg/l 1.2E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-04 3.5E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Barium 0.365 mg/l NC NC 1.0E-02 mg/kg/day 2.0E-01 mg/kg/day 5.E-02
Beryllium 0.0029 mg/l NC NC 7.9E-05 mg/kg/day 2.0E-03 mg/kg/day 4.E-02
Cadmium 0.00043 mg/l NC NC 1.2E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-02
Chromium 0.089 mg/l NC NC 2.4E-03 mg/kg/day 3.0E-03 mg/kg/day 8.E-01
Cobalt 0.0398 mg/l NC NC 1.1E-03 mg/kg/day 3.0E-04 mg/kg/day 4.E+00
Copper 1.59 mg/l NC NC 4.4E-02 mg/kg/day 4.0E-02 mg/kg/day 1.E+00
Iron 40.4 mg/l NC NC 1.1E+00 mg/kg/day 7.0E-01 mg/kg/day 2.E+00
Lead 0.0082 mg/l 7.7E-05 mg/kg/day NA 2.2E-04 mg/kg/day ND
Manganese 0.884 mg/l NC NC 2.4E-02 mg/kg/day 2.4E-02 mg/kg/day 1.E+00
Molybdenum 0.925 mg/l NC NC 2.5E-02 mg/kg/day 5.0E-03 mg/kg/day 5.E+00
Nickel 0.0039 mg/l NC NC 1.1E-04 mg/kg/day 2.0E-02 mg/kg/day 5.E-03
Silica 54 mg/l NC NC 1.5E+00 mg/kg/day ND
Thallium 0.00069 mg/l NC NC 1.9E-05 mg/kg/day ND
Thorium 0.0029 mg/l NC NC 7.9E-05 mg/kg/day ND
Tit i 0 584 /l NC NC 1 6E 02 /k /d ND

GROUND 
WATER

CHEMICAL

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Titanium 0.584 mg/l NC NC 1.6E-02 mg/kg/day ND
Tungsten 0.0113 mg/l NC NC 3.1E-04 mg/kg/day ND
Uranium 5.48 mg/l NC NC 1.5E-01 mg/kg/day 6.0E-04 mg/kg/day 2.50.E+02
Vanadium 0.0222 mg/l NC NC 6.1E-04 mg/kg/day 4.9E-03 mg/kg/day 1.E-01
Zirconium 0.0094 mg/l NC NC 2.6E-04 mg/kg/day ND
Fluoride 0.264 mg/l NC NC 7.2E-03 mg/kg/day 4.0E-02 mg/kg/day 2.E-01
Nitrate as N 113 mg/l NC NC 3.1E+00 mg/kg/day 1.6E+00 mg/kg/day 2.E+00
Nitrite as N 2.13 mg/l NC NC 5.8E-02 mg/kg/day 1.0E-01 mg/kg/day 6.E-01
Sulfate 540 mg/l NC NC 1.5E+01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-04 2.69.E+02
DERMAL 1,1-Dichloroethane 0.0092 mg/l 6.8E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 4.E-08 2.0E-05 mg/kg/day 2.0E-01 mg/kg/day 1.0.E-04

1,1-Dichloroethene 0.0053 mg/l NC NC 2.0E-05 mg/kg/day 5.0E-02 mg/kg/day 4.E-04
Chloroform 0.000869 mg/l 7.4E-07 mg/kg/day NA 2.2E-06 mg/kg/day 1.0E-02 mg/kg/day 2.E-04
Cis-1,2-Dichloroethene 0.0013 mg/l NC NC -- 1.0E-02 mg/kg/day
Methyl Tertbutyl Ether 0.0239 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.06 mg/l 3.4E-04 mg/kg/day 2.0E-03 (mg/kg/day)-1 7.E-07 9.9E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-01
Trichloroethene - Kidney 0.0135 mg/l 3.8E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-07 6.2E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0135 mg/l 2.1E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 8.E-07 6.2E-05 mg/kg/day
Trichloroethene 0.0135 mg/l 1.2E-05 mg/kg/day 3.5E-05 mg/kg/day 5.0E-04 mg/kg/day 7.E-02
1,4-Dioxane 0.013 mg/l 4.4E-07 mg/kg/day 1.0E-01 (mg/kg/day)-1 4.E-08 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Bis(2-Ethylhexyl)phthalate 0.00918 mg/l 1.3E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 2.E-06 3.9E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 9.4 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0026 mg/l NC NC 3.7E-07 mg/kg/day 6.0E-05 mg/kg/day 6.E-03
Arsenic 0.0128 mg/l 6.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Barium 0.365 mg/l NC NC 5.2E-05 mg/kg/day 1.4E-02 mg/kg/day 4.E-03
Beryllium 0.0029 mg/l NC NC 4.1E-07 mg/kg/day 1.4E-05 mg/kg/day 3.E-02
Cadmium 0.00043 mg/l NC NC 6.1E-08 mg/kg/day 2.5E-05 mg/kg/day 2.E-03
Chromium 0.089 mg/l NC NC 2.5E-05 mg/kg/day 7.5E-05 mg/kg/day 3.E-01
Cobalt 0.0398 mg/l NC NC 5.7E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Copper 1.59 mg/l NC NC 2.3E-04 mg/kg/day 4.0E-02 mg/kg/day 6.E-03
Iron 40.4 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0082 mg/l -- NA -- ND
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TABLE 7-F.42
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

GROUND WATER DERMAL Manganese 0.884 mg/l NC NC 1.3E-04 mg/kg/day 9.6E-04 mg/kg/day 1.E-01
Molybdenum 0.925 mg/l NC NC 1.3E-04 mg/kg/day 5.0E-03 mg/kg/day 3.E-02
Nickel 0.0039 mg/l NC NC 1.1E-07 mg/kg/day 8.0E-04 mg/kg/day 1.E-04
Silica 54 mg/l NC NC -- ND
Thallium 0.00069 mg/l NC NC 9.9E-08 mg/kg/day ND
Thorium 0.0029 mg/l NC NC -- ND
Titanium 0.584 mg/l NC NC -- ND
Tungsten 0.0113 mg/l NC NC -- ND
Uranium 5.48 mg/l NC NC 7.8E-04 mg/kg/day 6.0E-04 mg/kg/day 1.E+00
Vanadium 0.0222 mg/l NC NC 3.2E-06 mg/kg/day 1.3E-04 mg/kg/day 2.E-02
Zirconium 0.0094 mg/l NC NC -- ND
Fluoride 0.264 mg/l NC NC --
Nitrate as N 113 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 2.13 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 540 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 5.E-06 2.E+00
EXPOSURE POINT TOTAL 2.E-04 2.71.E+02

EXPOSURE MEDIUM TOTAL 2.E-04 2.71.E+02

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 4.6 ug/m3 3.7E-02 ug/m3 1.6E-06 (ug/m3)-1 6.E-08 1.1E-01 ug/m3 5.0E+03 ug/m3 2.E-05
1,1-Dichloroethene 2.7 ug/m3 NC NC 6.1E-02 ug/m3 2.0E+02 ug/m3 3.E-04
Chloroform 0.43 ug/m3 3.5E-03 ug/m3 2.3E-05 (ug/m3)-1 8.E-08 1.0E-02 ug/m3 9.8E+01 ug/m3 1.E-04
Cis-1,2-Dichloroethene 0.7 ug/m3 NC NC 1.5E-02 ug/m3 ND
Methyl Tertbutyl Ether 11.95 ug/m3 9.5E-02 ug/m3 2.6E-07 (ug/m3)-1 2.E-08 2.8E-01 ug/m3 3.0E+03 ug/m3 9.E-05
Tetrachloroethene 30.0 ug/m3 2.4E-01 ug/m3 3.0E-07 (ug/m3)-1 7.E-08 7.0E-01 ug/m3 4.0E+01 ug/m3 2.E-02
Trichloroethene - Kidney 6.75 ug/m3 9.7E-02 ug/m3 1.0E-06 (ug/m3)-1 1.E-07 1.6E-01 ug/m3
Trichloroethene - Liver&NHL 6.75 ug/m3 5.4E-02 ug/m3 3.1E-06 (ug/m3)-1 2.E-07 1.6E-01 ug/m3
Trichloroethene 6.75 ug/m3 5.4E-02 ug/m3 1.6E-01 ug/m3 2.0E+00 ug/m3 8.E-02

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

GROUND 
WATER

EXPOSURE ROUTE TOTAL 5.E-07 1.E-01
EXPOSURE POINT TOTAL 5.E-07 1.E-01

EXPOSURE MEDIUM TOTAL 5.E-07 1.E-01

GROUNDWATER TOTAL 2.E-04 2.71.E+02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.71.E+02

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.43
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0157 mg/l 1.3E-04 mg/kg/day 5.7E-03 (mg/kg/day)-1 7.E-07 1.5E-03 mg/kg/day 2.0E-01 mg/kg/day 8.E-03

1,1-Dichloroethene 0.0046 mg/l NC NC 4.4E-04 mg/kg/day 5.0E-02 mg/kg/day 9.E-03
1,2-Dichloroethane 0.00011 mg/l 9.0E-07 mg/kg/day 9.1E-02 (mg/kg/day)-1 8.E-08 1.1E-05 mg/kg/day 2.0E-02 mg/kg/day 5.E-04
Chlorodibromomethane 0.00088 mg/l 7.2E-06 mg/kg/day 8.4E-02 (mg/kg/day)-1 6.E-07 8.4E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Chloroform 0.0016 mg/l 1.3E-05 mg/kg/day NA 1.5E-04 mg/kg/day 1.0E-02 mg/kg/day 2.E-02
Tetrachloroethene 0.0028 mg/l 2.3E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 5.E-08 2.7E-04 mg/kg/day 6.0E-03 mg/kg/day 4.E-02
Trichloroethene - Kidney 0.0108 mg/l 4.7E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-06 1.0E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0108 mg/l 8.9E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-06 1.0E-03 mg/kg/day
Trichloroethene 0.0108 mg/l 8.9E-05 mg/kg/day 1.0E-03 mg/kg/day 5.0E-04 mg/kg/day 2.E+00
1,4-Dioxane 0.0354 mg/l 2.9E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 3.E-05 3.4E-03 mg/kg/day 3.0E-02 mg/kg/day 1.E-01
Bis(2-Ethylhexyl)phthalate 0.0133 mg/l 1.1E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 2.E-06 1.3E-03 mg/kg/day 2.0E-02 mg/kg/day 6.E-02
Aluminum 14.8 mg/l NC NC 1.4E+00 mg/kg/day 1.0E+00 mg/kg/day 1.E+00
Antimony 0.0055 mg/l NC NC 5.3E-04 mg/kg/day 4.0E-04 mg/kg/day 1.E+00
Arsenic 0.0595 mg/l 4.9E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-04 5.7E-03 mg/kg/day 3.0E-04 mg/kg/day 1.9.E+01
Barium 4.65 mg/l NC NC 4.5E-01 mg/kg/day 2.0E-01 mg/kg/day 2.E+00
Chromium 0.0764 mg/l NC NC 7.3E-03 mg/kg/day 3.0E-03 mg/kg/day 2.E+00
Cobalt 0.0118 mg/l NC NC 1.1E-03 mg/kg/day 3.0E-04 mg/kg/day 4.E+00
Copper 0.0667 mg/l NC NC 6.4E-03 mg/kg/day 4.0E-02 mg/kg/day 2.E-01
Iron 40.5 mg/l NC NC 3.9E+00 mg/kg/day 7.0E-01 mg/kg/day 6.E+00
Lead 0.0263 mg/l 2.2E-04 mg/kg/day NA 2.5E-03 mg/kg/day ND
Manganese 1.23 mg/l NC NC 1.2E-01 mg/kg/day 2.4E-02 mg/kg/day 5.E+00
Molybdenum 0.116 mg/l NC NC 1.1E-02 mg/kg/day 5.0E-03 mg/kg/day 2.E+00
Nickel 0.0587 mg/l NC NC 5.6E-03 mg/kg/day 2.0E-02 mg/kg/day 3.E-01
Silica 74.8 mg/l NC NC 7.2E+00 mg/kg/day ND
Thorium 0.0067 mg/l NC NC 6.4E-04 mg/kg/day ND
Titanium 0.854 mg/l NC NC 8.2E-02 mg/kg/day ND
Tungsten 0.152 mg/l NC NC 1.5E-02 mg/kg/day ND
Uranium 0.217 mg/l NC NC 2.1E-02 mg/kg/day 6.0E-04 mg/kg/day 3.5.E+01
Vanadium 0.0319 mg/l NC NC 3.1E-03 mg/kg/day 4.9E-03 mg/kg/day 6.E-01
Zirconium 0 0086 mg/l NC NC 8 2E-04 mg/kg/day ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED 

AS TAP WATER

GROUND 
WATER

CHEMICAL

Zirconium 0.0086 mg/l NC NC 8.2E-04 mg/kg/day ND
Fluoride 0.254 mg/l NC NC 2.4E-02 mg/kg/day 4.0E-02 mg/kg/day 6.E-01
Nitrate as N 113 mg/l NC NC 1.1E+01 mg/kg/day 1.6E+00 mg/kg/day 7.E+00
Nitrite as N 10.6 mg/l NC NC 1.0E+00 mg/kg/day 1.0E-01 mg/kg/day 1.0.E+01
Sulfate 929 mg/l NC NC 8.9E+01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 8.E-04 9.9.E+01

DERMAL 1,1-Dichloroethane 0.0157 mg/l 6.7E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 4.E-08 7.9E-05 mg/kg/day 2.0E-01 mg/kg/day 4.E-04
1,1-Dichloroethene 0.0046 mg/l NC NC 3.9E-05 mg/kg/day 5.0E-02 mg/kg/day 8.E-04
1,2-Dichloroethane 0.00011 mg/l 2.9E-08 mg/kg/day 9.1E-02 (mg/kg/day)-1 3.E-09 3.4E-07 mg/kg/day 2.0E-02 mg/kg/day 2.E-05
Chlorodibromomethane 0.00088 mg/l 3.6E-07 mg/kg/day 8.4E-02 (mg/kg/day)-1 3.E-08 4.1E-06 mg/kg/day 2.0E-02 mg/kg/day 2.E-04
Chloroform 0.0016 mg/l 7.7E-07 mg/kg/day NA 9.0E-06 mg/kg/day 1.0E-02 mg/kg/day 9.E-04
Tetrachloroethene 0.0028 mg/l 8.9E-06 mg/kg/day 2.0E-03 (mg/kg/day)-1 2.E-08 1.0E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0108 mg/l 5.1E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-07 1.1E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0108 mg/l 9.6E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-07 1.1E-04 mg/kg/day
Trichloroethene 0.0108 mg/l 5.4E-06 mg/kg/day 6.3E-05 mg/kg/day 5.0E-04 mg/kg/day 1.E-01
1,4-Dioxane 0.0354 mg/l 7.1E-07 mg/kg/day 1.0E-01 (mg/kg/day)-1 7.E-08 8.2E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04
Bis(2-Ethylhexyl)phthalate 0.0133 mg/l 1.1E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 2.E-06 1.3E-03 mg/kg/day 2.0E-02 mg/kg/day 6.E-02
Aluminum 14.8 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0055 mg/l NC NC 2.3E-06 mg/kg/day 6.0E-05 mg/kg/day 4.E-02
Arsenic 0.0595 mg/l 2.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.5E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Barium 4.65 mg/l NC NC 2.0E-03 mg/kg/day 1.4E-02 mg/kg/day 1.E-01
Chromium 0.0764 mg/l NC NC 6.4E-05 mg/kg/day 7.5E-05 mg/kg/day 9.E-01
Cobalt 0.0118 mg/l NC NC 5.0E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Copper 0.0667 mg/l NC NC 2.8E-05 mg/kg/day 4.0E-02 mg/kg/day 7.E-04
Iron 40.5 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0263 mg/l -- NA -- ND
Manganese 1.23 mg/l NC NC 5.2E-04 mg/kg/day 9.6E-04 mg/kg/day 5.E-01
Molybdenum 0.116 mg/l NC NC 4.9E-05 mg/kg/day 5.0E-03 mg/kg/day 1.E-02
Nickel 0.0587 mg/l NC NC 5.0E-06 mg/kg/day 8.0E-04 mg/kg/day 6.E-03
Silica 74.8 mg/l NC NC -- ND
Thorium 0.0067 mg/l NC NC -- ND
Titanium 0.854 mg/l NC NC -- ND
Tungsten 0.152 mg/l NC NC -- ND
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TABLE 7-F.43
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

GROUND WATER DERMAL Uranium 0.217 mg/l NC NC 9.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 0.0319 mg/l NC NC 1.3E-05 mg/kg/day 1.3E-04 mg/kg/day 1.E-01
Zirconium 0.0086 mg/l NC NC -- ND
Fluoride 0.254 mg/l NC NC --
Nitrate as N 113 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 10.6 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 929 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 6.E-06 2.E+00
EXPOSURE POINT TOTAL 8.E-04 1.01.E+02

EXPOSURE MEDIUM TOTAL 8.E-04 1.01.E+02

1,1-Dichloroethane 7.9 ug/m3 2.7E-02 ug/m3 1.6E-06 (ug/m3)-1 4.E-08 3.1E-01 ug/m3 5.0E+03 ug/m3 6.E-05
1,1-Dichloroethene 2.3 ug/m3 NC NC 9.2E-02 ug/m3 2.0E+02 ug/m3 5.E-04
1,2-Dichloroethane 0.055 ug/m3 1.9E-04 ug/m3 2.6E-05 (ug/m3)-1 5.E-09 2.2E-03 ug/m3 7.0E+00 ug/m3 3.E-04
Chlorodibromomethane 0.44 ug/m3 1.5E-03 ug/m3 2.7E-05 (ug/m3)-1 4.E-08 1.8E-02 ug/m3 ND
Chloroform 0.8 ug/m3 2.7E-03 ug/m3 2.3E-05 (ug/m3)-1 6.E-08 3.2E-02 ug/m3 9.8E+01 ug/m3 3.E-04
Tetrachloroethene 1.4 ug/m3 4.8E-03 ug/m3 3.0E-07 (ug/m3)-1 1.E-09 5.6E-02 ug/m3 4.0E+01 ug/m3 1.E-03
Trichloroethene - Kidney 5.4 ug/m3 9.8E-02 ug/m3 1.0E-06 (ug/m3)-1 1.E-07 2.2E-01 ug/m3
Trichloroethene - Liver&NHL 5.4 ug/m3 1.8E-02 ug/m3 3.1E-06 (ug/m3)-1 6.E-08 2.2E-01 ug/m3
Trichloroethene 5.4 ug/m3 1.8E-02 ug/m3 2.2E-01 ug/m3 2.0E+00 ug/m3 1.E-01

EXPOSURE ROUTE TOTAL 3.E-07 1.E-01
EXPOSURE POINT TOTAL 3.E-07 1.E-01

EXPOSURE MEDIUM TOTAL 3.E-07 1.E-01

GROUNDWATER TOTAL 8.E-04 1.01.E+02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.01.E+02

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC Not carcinogenic by this exposure route

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED 

AS TAP WATER

INDOOR VAPOR INHALATION
GROUND 
WATER

AIR INDOOR AIR

GROUND 
WATER

NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.44
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0157 mg/l 1.5E-04 mg/kg/day 5.7E-03 (mg/kg/day)-1 8.E-07 4.3E-04 mg/kg/day 2.0E-01 mg/kg/day 2.E-03

1,1-Dichloroethene 0.0046 mg/l NC NC 1.3E-04 mg/kg/day 5.0E-02 mg/kg/day 3.E-03
1,2-Dichloroethane 0.00011 mg/l 1.0E-06 mg/kg/day 9.1E-02 (mg/kg/day)-1 9.E-08 3.0E-06 mg/kg/day 2.0E-02 mg/kg/day 2.E-04
Chlorodibromomethane 0.00088 mg/l 8.3E-06 mg/kg/day 8.4E-02 (mg/kg/day)-1 7.E-07 2.4E-05 mg/kg/day 2.0E-02 mg/kg/day 1.E-03
Chloroform 0.0016 mg/l 1.5E-05 mg/kg/day NA 4.4E-05 mg/kg/day 1.0E-02 mg/kg/day 4.E-03
Tetrachloroethene 0.0028 mg/l 2.6E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 5.E-08 7.7E-05 mg/kg/day 6.0E-03 mg/kg/day 1.E-02
Trichloroethene - Kidney 0.0108 mg/l 1.8E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-06 3.0E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0108 mg/l 1.0E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-06 3.0E-04 mg/kg/day
Trichloroethene 0.0108 mg/l 1.0E-04 mg/kg/day 3.0E-04 mg/kg/day 5.0E-04 mg/kg/day 6.E-01
1,4-Dioxane 0.0354 mg/l 3.3E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 3.E-05 9.7E-04 mg/kg/day 3.0E-02 mg/kg/day 3.E-02
Bis(2-Ethylhexyl)phthalate 0.0133 mg/l 1.2E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 2.E-06 3.6E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 14.8 mg/l NC NC 4.1E-01 mg/kg/day 1.0E+00 mg/kg/day 4.E-01
Antimony 0.0055 mg/l NC NC 1.5E-04 mg/kg/day 4.0E-04 mg/kg/day 4.E-01
Arsenic 0.0595 mg/l 5.6E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-04 1.6E-03 mg/kg/day 3.0E-04 mg/kg/day 5.E+00
Barium 4.65 mg/l NC NC 1.3E-01 mg/kg/day 2.0E-01 mg/kg/day 6.E-01
Chromium 0.0764 mg/l NC NC 2.1E-03 mg/kg/day 3.0E-03 mg/kg/day 7.E-01
Cobalt 0.0118 mg/l NC NC 3.2E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Copper 0.0667 mg/l NC NC 1.8E-03 mg/kg/day 4.0E-02 mg/kg/day 5.E-02
Iron 40.5 mg/l NC NC 1.1E+00 mg/kg/day 7.0E-01 mg/kg/day 2.E+00
Lead 0.0263 mg/l 2.5E-04 mg/kg/day NA 7.2E-04 mg/kg/day ND
Manganese 1.23 mg/l NC NC 3.4E-02 mg/kg/day 2.4E-02 mg/kg/day 1.E+00
Molybdenum 0.116 mg/l NC NC 3.2E-03 mg/kg/day 5.0E-03 mg/kg/day 6.E-01
Nickel 0.0587 mg/l NC NC 1.6E-03 mg/kg/day 2.0E-02 mg/kg/day 8.E-02
Silica 74.8 mg/l NC NC 2.0E+00 mg/kg/day ND
Thorium 0.0067 mg/l NC NC 1.8E-04 mg/kg/day ND
Titanium 0.854 mg/l NC NC 2.3E-02 mg/kg/day ND
Tungsten 0.152 mg/l NC NC 4.2E-03 mg/kg/day ND
Uranium 0.217 mg/l NC NC 5.9E-03 mg/kg/day 6.0E-04 mg/kg/day 1.E+01
Vanadium 0.0319 mg/l NC NC 8.7E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-01
Zirconium 0 0086 mg/l NC NC 2 4E-04 mg/kg/day ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED 

AS TAP WATER

GROUND 
WATER

CHEMICAL

Zirconium 0.0086 mg/l NC NC 2.4E-04 mg/kg/day ND
Fluoride 0.254 mg/l NC NC 7.0E-03 mg/kg/day 4.0E-02 mg/kg/day 2.E-01
Nitrate as N 113 mg/l NC NC 3.1E+00 mg/kg/day 1.6E+00 mg/kg/day 2.E+00
Nitrite as N 10.6 mg/l NC NC 2.9E-01 mg/kg/day 1.0E-01 mg/kg/day 3.E+00
Sulfate 929 mg/l NC NC 2.5E+01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 9.E-04 2.8.E+01

DERMAL 1,1-Dichloroethane 0.0157 mg/l 1.2E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 7.E-08 3.4E-05 mg/kg/day 2.0E-01 mg/kg/day 2.E-04
1,1-Dichloroethene 0.0046 mg/l NC NC 1.7E-05 mg/kg/day 5.0E-02 mg/kg/day 3.E-04
1,2-Dichloroethane 0.00011 mg/l 5.1E-08 mg/kg/day 9.1E-02 (mg/kg/day)-1 5.E-09 1.5E-07 mg/kg/day 2.0E-02 mg/kg/day 7.E-06
Chlorodibromomethane 0.00088 mg/l 6.3E-07 mg/kg/day 8.4E-02 (mg/kg/day)-1 5.E-08 1.8E-06 mg/kg/day 2.0E-02 mg/kg/day 9.E-05
Chloroform 0.0016 mg/l 1.4E-06 mg/kg/day NA 4.0E-06 mg/kg/day 1.0E-02 mg/kg/day 4.E-04
Tetrachloroethene 0.0028 mg/l 1.6E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 3.E-08 4.6E-05 mg/kg/day 6.0E-03 mg/kg/day 8.E-03
Trichloroethene - Kidney 0.0108 mg/l 3.1E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-07 5.0E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0108 mg/l 1.7E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 6.E-07 5.0E-05 mg/kg/day
Trichloroethene 0.0108 mg/l 9.6E-06 mg/kg/day 2.8E-05 mg/kg/day 5.0E-04 mg/kg/day 6.E-02
1,4-Dioxane 0.0354 mg/l 1.2E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 1.E-07 3.5E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Bis(2-Ethylhexyl)phthalate 0.0133 mg/l 1.9E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 5.6E-04 mg/kg/day 2.0E-02 mg/kg/day 3.E-02
Aluminum 14.8 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0055 mg/l NC NC 7.9E-07 mg/kg/day 6.0E-05 mg/kg/day 1.E-02
Arsenic 0.0595 mg/l 2.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 8.5E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Barium 4.65 mg/l NC NC 6.7E-04 mg/kg/day 1.4E-02 mg/kg/day 5.E-02
Chromium 0.0764 mg/l NC NC 2.2E-05 mg/kg/day 7.5E-05 mg/kg/day 3.E-01
Cobalt 0.0118 mg/l NC NC 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 0.0667 mg/l NC NC 9.5E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 40.5 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0263 mg/l -- NA -- ND
Manganese 1.23 mg/l NC NC 1.8E-04 mg/kg/day 9.6E-04 mg/kg/day 2.E-01
Molybdenum 0.116 mg/l NC NC 1.7E-05 mg/kg/day 5.0E-03 mg/kg/day 3.E-03
Nickel 0.0587 mg/l NC NC 1.7E-06 mg/kg/day 8.0E-04 mg/kg/day 2.E-03
Silica 74.8 mg/l NC NC -- ND
Thorium 0.0067 mg/l NC NC -- ND
Titanium 0.854 mg/l NC NC -- ND
Tungsten 0.152 mg/l NC NC -- ND
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TABLE 7-F.44
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

GROUND WATER DERMAL Uranium 0.217 mg/l NC NC 3.1E-05 mg/kg/day 6.0E-04 mg/kg/day 5.E-02
Vanadium 0.0319 mg/l NC NC 4.6E-06 mg/kg/day 1.3E-04 mg/kg/day 4.E-02
Zirconium 0.0086 mg/l NC NC -- ND
Fluoride 0.254 mg/l NC NC --
Nitrate as N 113 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 10.6 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 929 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 8.E-06 8.E-01
EXPOSURE POINT TOTAL 9.E-04 2.9.E+01

EXPOSURE MEDIUM TOTAL 9.E-04 2.9.E+01

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 7.9 ug/m3 6.2E-02 ug/m3 1.6E-06 (ug/m3)-1 1.E-07 1.8E-01 ug/m3 5.0E+03 ug/m3 4.E-05
1,1-Dichloroethene 2.3 ug/m3 NC NC 5.3E-02 ug/m3 2.0E+02 ug/m3 3.E-04
1,2-Dichloroethane 0.055 ug/m3 4.4E-04 ug/m3 2.6E-05 (ug/m3)-1 1.E-08 1.3E-03 ug/m3 7.0E+00 ug/m3 2.E-04
Chlorodibromomethane 0.44 ug/m3 3.5E-03 ug/m3 2.7E-05 (ug/m3)-1 9.E-08 1.0E-02 ug/m3 ND
Chloroform 0.8 ug/m3 6.4E-03 ug/m3 2.3E-05 (ug/m3)-1 1.E-07 1.9E-02 ug/m3 9.8E+01 ug/m3 2.E-04
Tetrachloroethene 1.4 ug/m3 1.1E-02 ug/m3 3.0E-07 (ug/m3)-1 3.E-09 3.2E-02 ug/m3 4.0E+01 ug/m3 8.E-04

EXPOSURE ROUTE TOTAL 6.E-07 6.E-02
EXPOSURE POINT TOTAL 6.E-07 6.E-02

EXPOSURE MEDIUM TOTAL 6.E-07 6.E-02

GROUNDWATER TOTAL 9.E-04 2.9.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.9.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.

Not calculated; dose response data and/or dermal absorption values are not available

GROUND 
WATER

GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED 

AS TAP WATER

-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.45A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.00018 mg/l 1.5E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 8.E-09 1.7E-05 mg/kg/day 2.0E-01 mg/kg/day 9.E-05

1,1-Dichloroethene 0.00013 mg/l NC NC 1.2E-05 mg/kg/day 5.0E-02 mg/kg/day 2.E-04
Chloroform 0.00044 mg/l 3.6E-06 mg/kg/day NA 4.2E-05 mg/kg/day 1.0E-02 mg/kg/day 4.E-03
Cis-1,2-Dichloroethene 0.0044 mg/l NC NC 4.2E-04 mg/kg/day 1.0E-02 mg/kg/day 4.E-02
Methyl Tertbutyl Ether 0.00058 mg/l 4.8E-06 mg/kg/day 1.8E-03 (mg/kg/day)-1 9.E-09 5.6E-05 mg/kg/day 3.0E-01 mg/kg/day 2.E-04
Tetrachloroethene 0.0036 mg/l 3.0E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 6.E-08 3.5E-04 mg/kg/day 6.0E-03 mg/kg/day 6.E-02
Trichloroethene - Kidney 0.0011 mg/l 4.8E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-07 1.1E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0011 mg/l 9.0E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-07 1.1E-04 mg/kg/day
Trichloroethene 0.0011 mg/l 9.0E-06 mg/kg/day 1.1E-04 mg/kg/day 5.0E-04 mg/kg/day 2.E-01
Vinyl chloride 0.00046 mg/l 4.8E-05 mg/kg/day 7.0E-01 (mg/kg/day)-1 3.E-05 4.4E-05 mg/kg/day 3.0E-03 mg/kg/day 1.E-02
Bis(2-Ethylhexyl)phthalate 0.0041 mg/l 3.4E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 3.9E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 5.4 mg/l NC NC 5.2E-01 mg/kg/day 1.0E+00 mg/kg/day 5.E-01
Antimony 0.0045 mg/l NC NC 4.3E-04 mg/kg/day 4.0E-04 mg/kg/day 1.E+00
Arsenic 0.0162 mg/l 1.3E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-04 1.6E-03 mg/kg/day 3.0E-04 mg/kg/day 5.E+00
Barium 0.16 mg/l NC NC 1.5E-02 mg/kg/day 2.0E-01 mg/kg/day 8.E-02
Beryllium 0.0003 mg/l NC NC 2.9E-05 mg/kg/day 2.0E-03 mg/kg/day 1.E-02
Cadmium 0.00086 mg/l NC NC 8.2E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-01
Chromium 0.0066 mg/l NC NC 6.3E-04 mg/kg/day 3.0E-03 mg/kg/day 2.E-01
Cobalt 0.0152 mg/l NC NC 1.5E-03 mg/kg/day 3.0E-04 mg/kg/day 5.E+00
Copper 0.131 mg/l NC NC 1.3E-02 mg/kg/day 4.0E-02 mg/kg/day 3.E-01
Iron 18.2 mg/l NC NC 1.7E+00 mg/kg/day 7.0E-01 mg/kg/day 2.E+00
Lead 0.0131 mg/l 1.1E-04 mg/kg/day NA 1.3E-03 mg/kg/day ND
Manganese 1.27 mg/l NC NC 1.2E-01 mg/kg/day 2.4E-02 mg/kg/day 5.E+00
Molybdenum 0.0277 mg/l NC NC 2.7E-03 mg/kg/day 5.0E-03 mg/kg/day 5.E-01
Nickel 0.0021 mg/l NC NC 2.0E-04 mg/kg/day 2.0E-02 mg/kg/day 1.E-02
Silica 20.2 mg/l NC NC 1.9E+00 mg/kg/day ND
Thallium 0.00029 mg/l NC NC 2.8E-05 mg/kg/day ND
Thorium 0.0023 mg/l NC NC 2.2E-04 mg/kg/day ND
Titanium 0.243 mg/l NC NC 2.3E-02 mg/kg/day ND
Tungsten 0.0021 mg/l NC NC 2.0E-04 mg/kg/day ND
Uranium 0.0045 mg/l NC NC 4.3E-04 mg/kg/day 6.0E-04 mg/kg/day 7.E-01
Vanadium 0.0022 mg/l NC NC 2.1E-04 mg/kg/day 4.9E-03 mg/kg/day 4.E-02
Zirconium 0.0035 mg/l NC NC 3.4E-04 mg/kg/day ND
Fluoride 0.047 mg/l NC NC 4.5E-03 mg/kg/day 4.0E-02 mg/kg/day 1.E-01
Nitrate as N 21.9 mg/l NC NC 2.1E+00 mg/kg/day 1.6E+00 mg/kg/day 1.E+00
Sulfate 7.13 mg/l NC NC 6.8E-01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-04 2.3.E+01
DERMAL 1,1-Dichloroethane 0.00018 mg/l 7.7E-08 mg/kg/day 5.7E-03 (mg/kg/day)-1 4.E-10 9.0E-07 mg/kg/day 2.0E-01 mg/kg/day 5.E-06

1,1-Dichloroethene 0.00013 mg/l NC NC 1.1E-06 mg/kg/day 5.0E-02 mg/kg/day 2.E-05
Chloroform 0.00044 mg/l 2.1E-07 mg/kg/day NA 2.5E-06 mg/kg/day 1.0E-02 mg/kg/day 2.E-04
Cis-1,2-Dichloroethene 0.0044 mg/l NC NC -- 1.0E-02 mg/kg/day
Methyl Tertbutyl Ether 0.00058 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.0036 mg/l 1.1E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 2.E-08 1.3E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0011 mg/l 5.2E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-08 1.1E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0011 mg/l 9.8E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-08 1.1E-05 mg/kg/day
Trichloroethene 0.0011 mg/l 5.5E-07 mg/kg/day 6.4E-06 mg/kg/day 5.0E-04 mg/kg/day 1.E-02
Vinyl chloride 0.00046 mg/l 1.7E-06 mg/kg/day 7.0E-01 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 3.0E-03 mg/kg/day 5.E-04
Bis(2-Ethylhexyl)phthalate 0.0041 mg/l 3.3E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 3.9E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 5.4 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0045 mg/l NC NC 1.9E-06 mg/kg/day 6.0E-05 mg/kg/day 3.E-02
Arsenic 0.0162 mg/l 5.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 6.8E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Barium 0.16 mg/l NC NC 6.8E-05 mg/kg/day 1.4E-02 mg/kg/day 5.E-03
Beryllium 0.0003 mg/l NC NC 1.3E-07 mg/kg/day 1.4E-05 mg/kg/day 9.E-03
Cadmium 0.00086 mg/l NC NC 3.6E-07 mg/kg/day 2.5E-05 mg/kg/day 1.E-02
Chromium 0.0066 mg/l NC NC 5.6E-06 mg/kg/day 7.5E-05 mg/kg/day 7.E-02
Cobalt 0.0152 mg/l NC NC 6.4E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Copper 0.131 mg/l NC NC 5.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 18.2 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0131 mg/l -- NA -- ND
Manganese 1.27 mg/l NC NC 5.4E-04 mg/kg/day 9.6E-04 mg/kg/day 6.E-01
Molybdenum 0.0277 mg/l NC NC 1.2E-05 mg/kg/day 5.0E-03 mg/kg/day 2.E-03
Nickel 0.0021 mg/l NC NC 1.8E-07 mg/kg/day 8.0E-04 mg/kg/day 2.E-04
Silica 20.2 mg/l NC NC -- ND
Thallium 0.00029 mg/l NC NC 1.2E-07 mg/kg/day ND
Thorium 0.0023 mg/l NC NC -- ND
Titanium 0.243 mg/l NC NC -- ND
Tungsten 0.0021 mg/l NC NC -- ND

UNITS CANCER RISK
HAZARD 

QUOTIENT

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

   
    

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
VALUE
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TABLE 7-F.45A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISK

HAZARD 
QUOTIENT

   
    

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
VALUE

GROUND WATER DERMAL Uranium 0.0045 mg/l NC NC 1.9E-06 mg/kg/day 6.0E-04 mg/kg/day 3.E-03
Vanadium 0.0022 mg/l NC NC 9.3E-07 mg/kg/day 1.3E-04 mg/kg/day 7.E-03
Zirconium 0.0035 mg/l NC NC -- ND
Fluoride 0.047 mg/l NC NC --
Nitrate as N 21.9 mg/l NC NC -- 1.6E+00 mg/kg/day
Sulfate 7.13 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 3.E-06 8.E-01
EXPOSURE POINT TOTAL 2.E-04 2.4.E+01

EXPOSURE MEDIUM TOTAL 2.E-04 2.4.E+01
AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 0.090 ug/m3 3.1E-04 ug/m3 1.6E-06 (ug/m3)-1 5.E-10 3.6E-03 ug/m3 5.0E+03 ug/m3 7.E-07

1,1-Dichloroethene 0.065 ug/m3 NC NC 2.6E-03 ug/m3 2.0E+02 ug/m3 1.E-05
Chloroform 0.22 ug/m3 7.5E-04 ug/m3 2.3E-05 (ug/m3)-1 2.E-08 8.8E-03 ug/m3 9.8E+01 ug/m3 9.E-05
Cis-1,2-Dichloroethene 2.2 ug/m3 NC NC 8.8E-02 ug/m3 ND
Methyl Tertbutyl Ether 0.29 ug/m3 9.9E-04 ug/m3 2.6E-07 (ug/m3)-1 3.E-10 1.2E-02 ug/m3 3.0E+03 ug/m3 4.E-06
Tetrachloroethene 1.8 ug/m3 6.2E-03 ug/m3 3.0E-07 (ug/m3)-1 2.E-09 7.2E-02 ug/m3 4.0E+01 ug/m3 2.E-03
Trichloroethene - Kidney 0.55 ug/m3 1.0E-02 ug/m3 1.0E-06 (ug/m3)-1 1.E-08 2.2E-02 ug/m3
Trichloroethene - Liver&NHL 0.55 ug/m3 1.9E-03 ug/m3 3.1E-06 (ug/m3)-1 6.E-09 2.2E-02 ug/m3
Trichloroethene 0.55 ug/m3 1.9E-03 ug/m3 2.2E-02 ug/m3 2.0E+00 ug/m3 1.E-02
Vinyl chloride 0.23 ug/m3 1.0E-02 ug/m3 4.4E-06 (ug/m3)-1 4.E-08 9.2E-03 ug/m3 1.0E+02 ug/m3 9.E-05

EXPOSURE ROUTE TOTAL 8.E-08 1.E-02
EXPOSURE POINT TOTAL 8.E-08 1.E-02

EXPOSURE MEDIUM TOTAL 8.E-08 1.E-02
GROUNDWATER TOTAL 2.E-04 2.4.E+01

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.4.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER



TABLE 7-F.45B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.00041 mg/l 3.4E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-08 3.9E-05 mg/kg/day 2.0E-01 mg/kg/day 2.E-04

Tetrachloroethene 0.00071 mg/l 5.8E-06 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-08 6.8E-05 mg/kg/day 6.0E-03 mg/kg/day 1.E-02
Trichloroethene - Kidney 0.0036 mg/l 1.6E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-06 3.5E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0036 mg/l 3.0E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-06 3.5E-04 mg/kg/day
Trichloroethene 0.0036 mg/l 3.0E-05 mg/kg/day 3.5E-04 mg/kg/day 5.0E-04 mg/kg/day 7.E-01
1,4-Dioxane 0.000506 mg/l 4.2E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 4.E-07 4.9E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03
Bis(2-Ethylhexyl)phthalate 0.0044 mg/l 3.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 4.2E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 9.56 mg/l NC NC 9.2E-01 mg/kg/day 1.0E+00 mg/kg/day 9.E-01
Arsenic 0.0072 mg/l 5.9E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-05 6.9E-04 mg/kg/day 3.0E-04 mg/kg/day 2.E+00
Barium 0.0541 mg/l NC NC 5.2E-03 mg/kg/day 2.0E-01 mg/kg/day 3.E-02
Chromium 0.0146 mg/l NC NC 1.4E-03 mg/kg/day 3.0E-03 mg/kg/day 5.E-01
Cobalt 0.0031 mg/l NC NC 3.0E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Copper 0.0391 mg/l NC NC 3.7E-03 mg/kg/day 4.0E-02 mg/kg/day 9.E-02
Iron 13.5 mg/l NC NC 1.3E+00 mg/kg/day 7.0E-01 mg/kg/day 2.E+00
Lead 0.0119 mg/l 9.8E-05 mg/kg/day NA 1.1E-03 mg/kg/day ND
Manganese 0.352 mg/l NC NC 3.4E-02 mg/kg/day 2.4E-02 mg/kg/day 1.E+00
Molybdenum 0.0134 mg/l NC NC 1.3E-03 mg/kg/day 5.0E-03 mg/kg/day 3.E-01
Nickel 0.0385 mg/l NC NC 3.7E-03 mg/kg/day 2.0E-02 mg/kg/day 2.E-01
Silica 81.4 mg/l NC NC 7.8E+00 mg/kg/day ND
Thorium 0.00098 mg/l NC NC 9.4E-05 mg/kg/day ND
Titanium 0.261 mg/l NC NC 2.5E-02 mg/kg/day ND
Tungsten 0.0379 mg/l NC NC 3.6E-03 mg/kg/day ND
Uranium 0.0238 mg/l NC NC 2.3E-03 mg/kg/day 6.0E-04 mg/kg/day 4.E+00
Vanadium 0.0122 mg/l NC NC 1.2E-03 mg/kg/day 4.9E-03 mg/kg/day 2.E-01
Zirconium 0.0054 mg/l NC NC 5.2E-04 mg/kg/day ND
Nitrate as N 0.803 mg/l NC NC 7.7E-02 mg/kg/day 1.6E+00 mg/kg/day 5.E-02
Sulfate 22.1 mg/l NC NC 2.1E+00 mg/kg/day ND

GROUND 
WATER

CHEMICAL

ON-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 9.E-05 1.3.E+01

DERMAL 1,1-Dichloroethane 0.00041 mg/l 1.8E-07 mg/kg/day 5.7E-03 (mg/kg/day)-1 1.E-09 2.1E-06 mg/kg/day 2.0E-01 mg/kg/day 1.E-05
Tetrachloroethene 0.00071 mg/l 2.3E-06 mg/kg/day 2.0E-03 (mg/kg/day)-1 5.E-09 2.6E-05 mg/kg/day 6.0E-03 mg/kg/day 4.E-03
Trichloroethene - Kidney 0.0036 mg/l 1.7E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-07 3.7E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0036 mg/l 3.2E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-07 3.7E-05 mg/kg/day
Trichloroethene 0.0036 mg/l 1.8E-06 mg/kg/day 2.1E-05 mg/kg/day 5.0E-04 mg/kg/day 4.E-02
1,4-Dioxane 0.000506 mg/l 1.0E-08 mg/kg/day 1.0E-01 (mg/kg/day)-1 1.E-09 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Bis(2-Ethylhexyl)phthalate 0.0044 mg/l 3.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 4.2E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 9.56 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0072 mg/l 2.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Barium 0.0541 mg/l NC NC 2.3E-05 mg/kg/day 1.4E-02 mg/kg/day 2.E-03
Chromium 0.0146 mg/l NC NC 1.2E-05 mg/kg/day 7.5E-05 mg/kg/day 2.E-01
Cobalt 0.0031 mg/l NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 0.0391 mg/l NC NC 1.6E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 13.5 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0119 mg/l -- NA -- ND
Manganese 0.352 mg/l NC NC 1.5E-04 mg/kg/day 9.6E-04 mg/kg/day 2.E-01
Molybdenum 0.0134 mg/l NC NC 5.7E-06 mg/kg/day 5.0E-03 mg/kg/day 1.E-03
Nickel 0.0385 mg/l NC NC 3.2E-06 mg/kg/day 8.0E-04 mg/kg/day 4.E-03
Silica 81.4 mg/l NC NC -- ND
Thorium 0.00098 mg/l NC NC -- ND
Titanium 0.261 mg/l NC NC -- ND
Tungsten 0.0379 mg/l NC NC -- ND
Uranium 0.0238 mg/l NC NC 1.0E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 0.0122 mg/l NC NC 5.1E-06 mg/kg/day 1.3E-04 mg/kg/day 4.E-02
Zirconium 0.0054 mg/l NC NC -- ND
Nitrate as N 0.803 mg/l NC NC -- 1.6E+00 mg/kg/day
Sulfate 22.1 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 1.E-06 5.E-01
EXPOSURE POINT TOTAL 9.E-05 1.4.E+01

EXPOSURE MEDIUM TOTAL 9.E-05 1.4.E+01
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TABLE 7-F.45B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

1,1-Dichloroethane 0.21 ug/m3 7.0E-04 ug/m3 1.6E-06 (ug/m3)-1 1.E-09 8.2E-03 ug/m3 5.0E+03 ug/m3 2.E-06
Tetrachloroethene 0.36 ug/m3 1.2E-03 ug/m3 3.0E-07 (ug/m3)-1 4.E-10 1.4E-02 ug/m3 4.0E+01 ug/m3 4.E-04
Trichloroethene - Kidney 1.8 ug/m3 3.3E-02 ug/m3 1.0E-06 (ug/m3)-1 3.E-08 7.2E-02 ug/m3
Trichloroethene - Liver&NHL 1.8 ug/m3 6.2E-03 ug/m3 3.1E-06 (ug/m3)-1 2.E-08 7.2E-02 ug/m3
Trichloroethene 1.8 ug/m3 6.2E-03 ug/m3 7.2E-02 ug/m3 2.0E+00 ug/m3 4.E-02

EXPOSURE ROUTE TOTAL 5.E-08 4.E-02
EXPOSURE POINT TOTAL 5.E-08 4.E-02

EXPOSURE MEDIUM TOTAL 5.E-08 4.E-02

GROUNDWATER TOTAL 9.E-05 1.4.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.4.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER

AIR INDOOR AIR INDOOR VAPOR INHALATION
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TABLE 7-F.46A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.00018 mg/l 1.7E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 1.E-08 4.9E-06 mg/kg/day 2.0E-01 mg/kg/day 2.E-05

1,1-Dichloroethene 0.00013 mg/l NC NC 3.6E-06 mg/kg/day 5.0E-02 mg/kg/day 7.E-05
Chloroform 0.00044 mg/l 4.1E-06 mg/kg/day NA 1.2E-05 mg/kg/day 1.0E-02 mg/kg/day 1.E-03
Cis-1,2-Dichloroethene 0.0044 mg/l NC NC 1.2E-04 mg/kg/day 1.0E-02 mg/kg/day 1.E-02
Methyl Tertbutyl Ether 0.00058 mg/l 5.4E-06 mg/kg/day 1.8E-03 (mg/kg/day)-1 1.E-08 1.6E-05 mg/kg/day 3.0E-01 mg/kg/day 5.E-05
Tetrachloroethene 0.0036 mg/l 3.4E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 7.E-08 9.9E-05 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0011 mg/l 1.9E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-07 3.0E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0011 mg/l 1.0E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-07 3.0E-05 mg/kg/day
Trichloroethene 0.0011 mg/l 1.0E-05 mg/kg/day 3.0E-05 mg/kg/day 5.0E-04 mg/kg/day 6.E-02
Vinyl chloride 0.00046 mg/l 4.3E-06 mg/kg/day 7.0E-01 (mg/kg/day)-1 3.E-06 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Bis(2-Ethylhexyl)phthalate 0.0041 mg/l 3.9E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 1.1E-04 mg/kg/day 2.0E-02 mg/kg/day 6.E-03
Aluminum 5.4 mg/l NC NC 1.5E-01 mg/kg/day 1.0E+00 mg/kg/day 1.E-01
Antimony 0.0045 mg/l NC NC 1.2E-04 mg/kg/day 4.0E-04 mg/kg/day 3.E-01
Arsenic 0.0162 mg/l 1.5E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-04 4.4E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Barium 0.16 mg/l NC NC 4.4E-03 mg/kg/day 2.0E-01 mg/kg/day 2.E-02
Beryllium 0.0003 mg/l NC NC 8.2E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Cadmium 0.00086 mg/l NC NC 2.4E-05 mg/kg/day 5.0E-04 mg/kg/day 5.E-02
Chromium 0.0066 mg/l NC NC 1.8E-04 mg/kg/day 3.0E-03 mg/kg/day 6.E-02
Cobalt 0.0152 mg/l NC NC 4.2E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Copper 0.131 mg/l NC NC 3.6E-03 mg/kg/day 4.0E-02 mg/kg/day 9.E-02
Iron 18.2 mg/l NC NC 5.0E-01 mg/kg/day 7.0E-01 mg/kg/day 7.E-01
Lead 0.0131 mg/l 1.2E-04 mg/kg/day NA 3.6E-04 mg/kg/day ND
Manganese 1.27 mg/l NC NC 3.5E-02 mg/kg/day 2.4E-02 mg/kg/day 1.E+00
Molybdenum 0.0277 mg/l NC NC 7.6E-04 mg/kg/day 5.0E-03 mg/kg/day 2.E-01
Nickel 0.0021 mg/l NC NC 5.8E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Silica 20.2 mg/l NC NC 5.5E-01 mg/kg/day ND
Thallium 0.00029 mg/l NC NC 7.9E-06 mg/kg/day ND
Thorium 0.0023 mg/l NC NC 6.3E-05 mg/kg/day ND
Titanium 0.243 mg/l NC NC 6.7E-03 mg/kg/day ND
Tungsten 0.0021 mg/l NC NC 5.8E-05 mg/kg/day ND
Uranium 0.0045 mg/l NC NC 1.2E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 0.0022 mg/l NC NC 6.0E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 0.0035 mg/l NC NC 9.6E-05 mg/kg/day ND
Fluoride 0.047 mg/l NC NC 1.3E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Nitrate as N 21.9 mg/l NC NC 6.0E-01 mg/kg/day 1.6E+00 mg/kg/day 4.E-01
Sulfate 7.13 mg/l NC NC 2.0E-01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-04 7.E+00
DERMAL 1,1-Dichloroethane 0.00018 mg/l 1.3E-07 mg/kg/day 5.7E-03 (mg/kg/day)-1 8.E-10 3.9E-07 mg/kg/day 2.0E-01 mg/kg/day 2.E-06

1,1-Dichloroethene 0.00013 mg/l NC NC 4.8E-07 mg/kg/day 5.0E-02 mg/kg/day 1.E-05
Chloroform 0.00044 mg/l 3.8E-07 mg/kg/day NA 1.1E-06 mg/kg/day 1.0E-02 mg/kg/day 1.E-04
Cis-1,2-Dichloroethene 0.0044 mg/l NC NC -- 1.0E-02 mg/kg/day
Methyl Tertbutyl Ether 0.00058 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.0036 mg/l 2.0E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 4.E-08 5.9E-05 mg/kg/day 6.0E-03 mg/kg/day 1.E-02
Trichloroethene - Kidney 0.0011 mg/l 3.1E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-08 5.1E-06 mg/kg/day
Trichloroethene - Liver&NHL 0.0011 mg/l 1.7E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 6.E-08 5.1E-06 mg/kg/day
Trichloroethene 0.0011 mg/l 9.7E-07 mg/kg/day 2.8E-06 mg/kg/day 5.0E-04 mg/kg/day 6.E-03
Vinyl chloride 0.00046 mg/l 2.3E-07 mg/kg/day 7.0E-01 (mg/kg/day)-1 1.E-07 6.7E-07 mg/kg/day 3.0E-03 mg/kg/day 2.E-04
Bis(2-Ethylhexyl)phthalate 0.0041 mg/l 5.9E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 8.E-07 1.7E-04 mg/kg/day 2.0E-02 mg/kg/day 9.E-03
Aluminum 5.4 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0045 mg/l NC NC 6.4E-07 mg/kg/day 6.0E-05 mg/kg/day 1.E-02
Arsenic 0.0162 mg/l 7.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Barium 0.16 mg/l NC NC 2.3E-05 mg/kg/day 1.4E-02 mg/kg/day 2.E-03
Beryllium 0.0003 mg/l NC NC 4.3E-08 mg/kg/day 1.4E-05 mg/kg/day 3.E-03
Cadmium 0.00086 mg/l NC NC 1.2E-07 mg/kg/day 2.5E-05 mg/kg/day 5.E-03
Chromium 0.0066 mg/l NC NC 1.9E-06 mg/kg/day 7.5E-05 mg/kg/day 3.E-02
Cobalt 0.0152 mg/l NC NC 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Copper 0.131 mg/l NC NC 1.9E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Iron 18.2 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0131 mg/l -- NA -- ND
Manganese 1.27 mg/l NC NC 1.8E-04 mg/kg/day 9.6E-04 mg/kg/day 2.E-01
Molybdenum 0.0277 mg/l NC NC 4.0E-06 mg/kg/day 5.0E-03 mg/kg/day 8.E-04
Nickel 0.0021 mg/l NC NC 6.0E-08 mg/kg/day 8.0E-04 mg/kg/day 8.E-05
Silica 20.2 mg/l NC NC -- ND
Thallium 0.00029 mg/l NC NC 4.1E-08 mg/kg/day ND
Thorium 0.0023 mg/l NC NC -- ND
Titanium 0.243 mg/l NC NC -- ND
Tungsten 0.0021 mg/l NC NC -- ND

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

   
    

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
VALUE UNITS CANCER RISK

HAZARD 
QUOTIENT
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TABLE 7-F.46A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
   

    

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
VALUE UNITS CANCER RISK

HAZARD 
QUOTIENT

GROUND WATER DERMAL Uranium 0.0045 mg/l NC NC 6.4E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 0.0022 mg/l NC NC 3.1E-07 mg/kg/day 1.3E-04 mg/kg/day 2.E-03
Zirconium 0.0035 mg/l NC NC -- ND
Fluoride 0.047 mg/l NC NC --
Nitrate as N 21.9 mg/l NC NC -- 1.6E+00 mg/kg/day
Sulfate 7.13 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 2.E-06 3.E-01
EXPOSURE POINT TOTAL 2.E-04 7.E+00

EXPOSURE MEDIUM TOTAL 2.E-04 7.E+00
1,1-Dichloroethane 0.090 ug/m3 7.2E-04 ug/m3 1.6E-06 (ug/m3)-1 1.E-09 2.1E-03 ug/m3 5.0E+03 ug/m3 4.E-07
1,1-Dichloroethene 0.065 ug/m3 NC NC 1.5E-03 ug/m3 2.0E+02 ug/m3 8.E-06
Chloroform 0.22 ug/m3 1.7E-03 ug/m3 2.3E-05 (ug/m3)-1 4.E-08 5.1E-03 ug/m3 9.8E+01 ug/m3 5.E-05
Cis-1,2-Dichloroethene 2.2 ug/m3 NC NC 5.1E-02 ug/m3 ND
Methyl Tertbutyl Ether 0.29 ug/m3 2.3E-03 ug/m3 2.6E-07 (ug/m3)-1 6.E-10 6.7E-03 ug/m3 3.0E+03 ug/m3 2.E-06
Tetrachloroethene 1.8 ug/m3 1.4E-02 ug/m3 3.0E-07 (ug/m3)-1 4.E-09 4.2E-02 ug/m3 4.0E+01 ug/m3 1.E-03
Trichloroethene - Kidney 0.55 ug/m3 7.9E-03 ug/m3 1.0E-06 (ug/m3)-1 8.E-09 1.3E-02 ug/m3
Trichloroethene - Liver&NHL 0.55 ug/m3 4.4E-03 ug/m3 3.1E-06 (ug/m3)-1 1.E-08 1.3E-02 ug/m3
Trichloroethene 0.55 ug/m3 4.4E-03 ug/m3 1.3E-02 ug/m3 2.0E+00 ug/m3 6.E-03
Vinyl chloride 0.23 ug/m3 1.8E-03 ug/m3 4.4E-06 (ug/m3)-1 1.E-08 5.3E-03 ug/m3 1.0E+02 ug/m3 5.E-05

EXPOSURE ROUTE TOTAL 7.E-08 8.E-03
EXPOSURE POINT TOTAL 7.E-08 8.E-03

EXPOSURE MEDIUM TOTAL 7.E-08 8.E-03
GROUNDWATER TOTAL 2.E-04 7.E+00

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E+00

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER AIR INDOOR AIR INDOOR VAPOR INHALATION

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER



TABLE 7-F.46B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.00041 mg/l 3.9E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-08 1.1E-05 mg/kg/day 2.0E-01 mg/kg/day 6.E-05

Tetrachloroethene 0.00071 mg/l 6.7E-06 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-08 1.9E-05 mg/kg/day 6.0E-03 mg/kg/day 3.E-03
Trichloroethene - Kidney 0.0036 mg/l 3.4E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-07 9.9E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0036 mg/l 3.4E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-06 9.9E-05 mg/kg/day
Trichloroethene 0.0036 mg/l 3.4E-05 mg/kg/day 9.9E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-01
1,4-Dioxane 0.000506 mg/l 4.8E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 5.E-07 1.4E-05 mg/kg/day 3.0E-02 mg/kg/day 5.E-04
Bis(2-Ethylhexyl)phthalate 0.0044 mg/l 4.1E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 6.E-07 1.2E-04 mg/kg/day 2.0E-02 mg/kg/day 6.E-03
Aluminum 9.56 mg/l NC NC 2.6E-01 mg/kg/day 1.0E+00 mg/kg/day 3.E-01
Arsenic 0.0072 mg/l 6.8E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-04 2.0E-04 mg/kg/day 3.0E-04 mg/kg/day 7.E-01
Barium 0.0541 mg/l NC NC 1.5E-03 mg/kg/day 2.0E-01 mg/kg/day 7.E-03
Chromium 0.0146 mg/l NC NC 4.0E-04 mg/kg/day 3.0E-03 mg/kg/day 1.E-01
Cobalt 0.0031 mg/l NC NC 8.5E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Copper 0.0391 mg/l NC NC 1.1E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Iron 13.5 mg/l NC NC 3.7E-01 mg/kg/day 7.0E-01 mg/kg/day 5.E-01
Lead 0.0119 mg/l 1.1E-04 mg/kg/day NA 3.3E-04 mg/kg/day ND
Manganese 0.352 mg/l NC NC 9.6E-03 mg/kg/day 2.4E-02 mg/kg/day 4.E-01
Molybdenum 0.0134 mg/l NC NC 3.7E-04 mg/kg/day 5.0E-03 mg/kg/day 7.E-02
Nickel 0.0385 mg/l NC NC 1.1E-03 mg/kg/day 2.0E-02 mg/kg/day 5.E-02
Silica 81.4 mg/l NC NC 2.2E+00 mg/kg/day ND
Thorium 0.00098 mg/l NC NC 2.7E-05 mg/kg/day ND
Titanium 0.261 mg/l NC NC 7.2E-03 mg/kg/day ND
Tungsten 0.0379 mg/l NC NC 1.0E-03 mg/kg/day ND
Uranium 0.0238 mg/l NC NC 6.5E-04 mg/kg/day 6.0E-04 mg/kg/day 1.E+00
Vanadium 0.0122 mg/l NC NC 3.3E-04 mg/kg/day 4.9E-03 mg/kg/day 7.E-02
Zirconium 0.0054 mg/l NC NC 1.5E-04 mg/kg/day ND
Nitrate as N 0.803 mg/l NC NC 2.2E-02 mg/kg/day 1.6E+00 mg/kg/day 1.E-02
Sulfate 22.1 mg/l NC NC 6.1E-01 mg/kg/day ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

GROUND 
WATER

CHEMICAL

ON-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER

EXPOSURE ROUTE TOTAL 1.E-04 4.E+00

DERMAL 1,1-Dichloroethane 0.00041 mg/l 3.0E-07 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-09 8.9E-07 mg/kg/day 2.0E-01 mg/kg/day 4.E-06
Tetrachloroethene 0.00071 mg/l 4.0E-06 mg/kg/day 2.0E-03 (mg/kg/day)-1 8.E-09 1.2E-05 mg/kg/day 6.0E-03 mg/kg/day 2.E-03
Trichloroethene - Kidney 0.0036 mg/l 5.7E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-08 1.7E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0036 mg/l 5.7E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-07 1.7E-05 mg/kg/day
Trichloroethene 0.0036 mg/l 3.2E-06 mg/kg/day 9.3E-06 mg/kg/day 5.0E-04 mg/kg/day 2.E-02
1,4-Dioxane 0.000506 mg/l 1.7E-08 mg/kg/day 1.0E-01 (mg/kg/day)-1 2.E-09 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Bis(2-Ethylhexyl)phthalate 0.0044 mg/l 6.4E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 9.E-07 1.9E-04 mg/kg/day 2.0E-02 mg/kg/day 9.E-03
Aluminum 9.56 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0072 mg/l 3.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Barium 0.0541 mg/l NC NC 7.7E-06 mg/kg/day 1.4E-02 mg/kg/day 6.E-04
Chromium 0.0146 mg/l NC NC 4.2E-06 mg/kg/day 7.5E-05 mg/kg/day 6.E-02
Cobalt 0.0031 mg/l NC NC 4.4E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Copper 0.0391 mg/l NC NC 5.6E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 13.5 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0119 mg/l -- NA -- ND
Manganese 0.352 mg/l NC NC 5.0E-05 mg/kg/day 9.6E-04 mg/kg/day 5.E-02
Molybdenum 0.0134 mg/l NC NC 1.9E-06 mg/kg/day 5.0E-03 mg/kg/day 4.E-04
Nickel 0.0385 mg/l NC NC 1.1E-06 mg/kg/day 8.0E-04 mg/kg/day 1.E-03
Silica 81.4 mg/l NC NC -- ND
Thorium 0.00098 mg/l NC NC -- ND
Titanium 0.261 mg/l NC NC -- ND
Tungsten 0.0379 mg/l NC NC -- ND
Uranium 0.0238 mg/l NC NC 3.4E-06 mg/kg/day 6.0E-04 mg/kg/day 6.E-03
Vanadium 0.0122 mg/l NC NC 1.7E-06 mg/kg/day 1.3E-04 mg/kg/day 1.E-02
Zirconium 0.0054 mg/l NC NC -- ND
Nitrate as N 0.803 mg/l NC NC -- 1.6E+00 mg/kg/day
Sulfate 22.1 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 2.E-06 2.E-01
EXPOSURE POINT TOTAL 1.E-04 4.E+00

EXPOSURE MEDIUM TOTAL 1.E-04 4.E+00
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TABLE 7-F.46B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 0.21 ug/m3 1.6E-03 ug/m3 1.6E-06 (ug/m3)-1 3.E-09 4.8E-03 ug/m3 5.0E+03 ug/m3 1.E-06
Tetrachloroethene 0.36 ug/m3 2.8E-03 ug/m3 3.0E-07 (ug/m3)-1 8.E-10 8.2E-03 ug/m3 4.0E+01 ug/m3 2.E-04
Trichloroethene - Kidney 1.8 ug/m3 1.4E-02 ug/m3 1.0E-06 (ug/m3)-1 1.E-08 4.2E-02 ug/m3
Trichloroethene - Liver&NHL 1.8 ug/m3 1.4E-02 ug/m3 3.1E-06 (ug/m3)-1 4.E-08 4.2E-02 ug/m3
Trichloroethene 1.8 ug/m3 1.4E-02 ug/m3 4.2E-02 ug/m3 2.0E+00 ug/m3 2.E-02

EXPOSURE ROUTE TOTAL 6.E-08 2.E-02
EXPOSURE POINT TOTAL 6.E-08 2.E-02

EXPOSURE MEDIUM TOTAL 6.E-08 2.E-02

GROUNDWATER TOTAL 1.E-04 4.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E+00

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER
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TABLE 7-F.47A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0044 mg/l 3.6E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-07 4.2E-04 mg/kg/day 2.0E-01 mg/kg/day 2.E-03

1,1-Dichloroethene 0.0141 mg/l NC NC 1.4E-03 mg/kg/day 5.0E-02 mg/kg/day 3.E-02
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC 3.3E-04 mg/kg/day 1.0E-02 mg/kg/day 3.E-02
Chloroform 0.00087 mg/l 7.2E-06 mg/kg/day NA 8.3E-05 mg/kg/day 1.0E-02 mg/kg/day 8.E-03
Methyl Tertbutyl Ether 0.00556 mg/l 4.6E-05 mg/kg/day 1.8E-03 (mg/kg/day)-1 8.E-08 5.3E-04 mg/kg/day 3.0E-01 mg/kg/day 2.E-03
Tetrachloroethene 0.00698 mg/l 5.7E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-07 6.7E-04 mg/kg/day 6.0E-03 mg/kg/day 1.E-01
Trichloroethene - Kidney 0.0527 mg/l 2.3E-03 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-05 5.1E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 4.3E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-05 5.1E-03 mg/kg/day
Trichloroethene 0.0527 mg/l 4.3E-04 mg/kg/day 5.1E-03 mg/kg/day 5.0E-04 mg/kg/day 1.0.E+01
1,4-Dioxane 0.0422 mg/l 3.5E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 3.E-05 4.0E-03 mg/kg/day 3.0E-02 mg/kg/day 1.E-01
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 2.0E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 2.3E-03 mg/kg/day 2.0E-02 mg/kg/day 1.E-01
Aluminum 2.03 mg/l NC NC 1.9E-01 mg/kg/day 1.0E+00 mg/kg/day 2.E-01
Arsenic 0.0033 mg/l 2.7E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-05 3.2E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Barium 0.208 mg/l NC NC 2.0E-02 mg/kg/day 2.0E-01 mg/kg/day 1.E-01
Beryllium 0.00069 mg/l NC NC 6.6E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02
Cadmium 0.00038 mg/l NC NC 3.6E-05 mg/kg/day 5.0E-04 mg/kg/day 7.E-02
Chromium 0.005 mg/l NC NC 4.8E-04 mg/kg/day 3.0E-03 mg/kg/day 2.E-01
Cobalt 0.0037 mg/l NC NC 3.5E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Copper 0.0181 mg/l NC NC 1.7E-03 mg/kg/day 4.0E-02 mg/kg/day 4.E-02
Iron 32.8 mg/l NC NC 3.1E+00 mg/kg/day 7.0E-01 mg/kg/day 4.E+00
Lead 0.0035 mg/l 2.9E-05 mg/kg/day NA 3.4E-04 mg/kg/day ND
Manganese 0.237 mg/l NC NC 2.3E-02 mg/kg/day 2.4E-02 mg/kg/day 9.E-01
Molybdenum 0.0119 mg/l NC NC 1.1E-03 mg/kg/day 5.0E-03 mg/kg/day 2.E-01
Nickel 0.0242 mg/l NC NC 2.3E-03 mg/kg/day 2.0E-02 mg/kg/day 1.E-01
Silica 16.1 mg/l NC NC 1.5E+00 mg/kg/day ND
Thallium 0.00036 mg/l NC NC 3.5E-05 mg/kg/day ND
Thorium 0.0016 mg/l NC NC 1.5E-04 mg/kg/day ND
Titanium 0.0933 mg/l NC NC 8.9E-03 mg/kg/day ND
Uranium 0 00046 mg/l NC NC 4 4E 05 mg/kg/day 6 0E 04 mg/kg/day 7 E 02

VALUE UNITS CANCER RISK

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Uranium 0.00046 mg/l NC NC 4.4E-05 mg/kg/day 6.0E-04 mg/kg/day 7.E-02
Zirconium 0.00075 mg/l NC NC 7.2E-05 mg/kg/day ND
Nitrate as N 16 mg/l NC NC 1.5E+00 mg/kg/day 1.6E+00 mg/kg/day 1.E+00

EXPOSURE ROUTE TOTAL 1.E-04 2.0.E+01

DERMAL 1,1-Dichloroethane 0.0044 mg/l 1.9E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 1.E-08 2.2E-05 mg/kg/day 2.0E-01 mg/kg/day 1.E-04
1,1-Dichloroethene 0.0141 mg/l NC NC 1.2E-04 mg/kg/day 5.0E-02 mg/kg/day 2.E-03
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC -- 1.0E-02 mg/kg/day
Chloroform 0.00087 mg/l 4.2E-07 mg/kg/day NA 4.9E-06 mg/kg/day 1.0E-02 mg/kg/day 5.E-04
Methyl Tertbutyl Ether 0.00556 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.00698 mg/l 2.2E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 4.E-08 2.6E-04 mg/kg/day 6.0E-03 mg/kg/day 4.E-02
Trichloroethene - Kidney 0.0527 mg/l 2.5E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-06 5.5E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 4.7E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-06 5.5E-04 mg/kg/day
Trichloroethene 0.0527 mg/l 2.6E-05 mg/kg/day 3.1E-04 mg/kg/day 5.0E-04 mg/kg/day 6.E-01
1,4-Dioxane 0.0422 mg/l 8.4E-07 mg/kg/day 1.0E-01 (mg/kg/day)-1 8.E-08 9.8E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 1.9E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 2.3E-03 mg/kg/day 2.0E-02 mg/kg/day 1.E-01
Aluminum 2.03 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0033 mg/l 1.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Barium 0.208 mg/l NC NC 8.8E-05 mg/kg/day 1.4E-02 mg/kg/day 6.E-03
Beryllium 0.00069 mg/l NC NC 2.9E-07 mg/kg/day 1.4E-05 mg/kg/day 2.E-02
Cadmium 0.00038 mg/l NC NC 1.6E-07 mg/kg/day 2.5E-05 mg/kg/day 6.E-03
Chromium 0.005 mg/l NC NC 4.2E-06 mg/kg/day 7.5E-05 mg/kg/day 6.E-02
Cobalt 0.0037 mg/l NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 0.0181 mg/l NC NC 7.6E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 32.8 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0035 mg/l -- NA -- ND
Manganese 0.237 mg/l NC NC 1.0E-04 mg/kg/day 9.6E-04 mg/kg/day 1.E-01
Molybdenum 0.0119 mg/l NC NC 5.0E-06 mg/kg/day 5.0E-03 mg/kg/day 1.E-03
Nickel 0.0242 mg/l NC NC 2.0E-06 mg/kg/day 8.0E-04 mg/kg/day 3.E-03
Silica 16.1 mg/l NC NC -- ND
Thallium 0.00036 mg/l NC NC 1.5E-07 mg/kg/day ND
Thorium 0.0016 mg/l NC NC -- ND
Titanium 0.0933 mg/l NC NC -- ND
Uranium 0.00046 mg/l NC NC 1.9E-07 mg/kg/day 6.0E-04 mg/kg/day 3.E-04
Zirconium 0.00075 mg/l NC NC -- ND
Nitrate as N 16 mg/l NC NC -- 1.6E+00 mg/kg/day

EXPOSURE ROUTE TOTAL 7.E-06 1.E+00
EXPOSURE POINT TOTAL 1.E-04 2.1.E+01

EXPOSURE MEDIUM TOTAL 1.E-04 2.1.E+01
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TABLE 7-F.47A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 2.2 ug/m3 7.5E-03 ug/m3 1.6E-06 (ug/m3)-1 1.E-08 8.8E-02 ug/m3 5.0E+03 ug/m3 2.E-05
1,1-Dichloroethene 7.1 ug/m3 NC NC 2.8E-01 ug/m3 2.0E+02 ug/m3 1.E-03
Cis-1,2-Dichloroethene 1.70 ug/m3 NC NC 6.8E-02 ug/m3 ND
Chloroform 0.4 ug/m3 1.5E-03 ug/m3 2.3E-05 (ug/m3)-1 3.E-08 1.7E-02 ug/m3 9.8E+01 ug/m3 2.E-04
Methyl Tertbutyl Ether 2.8 ug/m3 9.5E-03 ug/m3 2.6E-07 (ug/m3)-1 2.E-09 1.1E-01 ug/m3 3.0E+03 ug/m3 4.E-05
Tetrachloroethene 3 ug/m3 1.2E-02 ug/m3 3.0E-07 (ug/m3)-1 4.E-09 1.4E-01 ug/m3 4.0E+01 ug/m3 3.E-03
Trichloroethene - Kidney 26.35 ug/m3 4.8E-01 ug/m3 1.0E-06 (ug/m3)-1 5.E-07 1.1E+00 ug/m3
Trichloroethene - Liver&NHL 26.35 ug/m3 9.0E-02 ug/m3 3.1E-06 (ug/m3)-1 3.E-07 1.1E+00 ug/m3
Trichloroethene 26.35 ug/m3 9.0E-02 ug/m3 1.1E+00 ug/m3 2.0E+00 ug/m3 5.E-01

EXPOSURE ROUTE TOTAL 8.E-07 5.E-01
EXPOSURE POINT TOTAL 8.E-07 5.E-01

EXPOSURE MEDIUM TOTAL 8.E-07 5.E-01

GROUNDWATER TOTAL 1.E-04 2.2.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.2.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER
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TABLE 7-F.47B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.00492 mg/l 4.0E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-07 4.7E-04 mg/kg/day 2.0E-01 mg/kg/day 2.E-03

1,1-Dichloroethene 0.0119 mg/l NC NC 1.1E-03 mg/kg/day 5.0E-02 mg/kg/day 2.E-02
1,2-Dichloroethane 0.000301 mg/l 2.5E-06 mg/kg/day 9.1E-02 (mg/kg/day)-1 2.E-07 2.9E-05 mg/kg/day 2.0E-02 mg/kg/day 1.E-03
Tetrachloroethene 0.00373 mg/l 3.1E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 6.E-08 3.6E-04 mg/kg/day 6.0E-03 mg/kg/day 6.E-02
Trichloroethene - Kidney 0.0196 mg/l 8.5E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 8.E-06 1.9E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0196 mg/l 1.6E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 6.E-06 1.9E-03 mg/kg/day
Trichloroethene 0.0196 mg/l 1.6E-04 mg/kg/day 1.9E-03 mg/kg/day 5.0E-04 mg/kg/day 4.E+00
Vinyl chloride 0.000375 mg/l 3.9E-05 mg/kg/day 7.0E-01 (mg/kg/day)-1 3.E-05 3.6E-05 mg/kg/day 3.0E-03 mg/kg/day 1.E-02
1,4-Dioxane 0.0818 mg/l 6.7E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 7.E-05 7.8E-03 mg/kg/day 3.0E-02 mg/kg/day 3.E-01
Bis(2-Ethylhexyl)phthalate 0.00282 mg/l 2.3E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-07 2.7E-04 mg/kg/day 2.0E-02 mg/kg/day 1.E-02
Aluminum 2.79 mg/l NC NC 2.7E-01 mg/kg/day 1.0E+00 mg/kg/day 3.E-01
Arsenic 0.0061 mg/l 5.0E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-05 5.8E-04 mg/kg/day 3.0E-04 mg/kg/day 2.E+00
Barium 0.382 mg/l NC NC 3.7E-02 mg/kg/day 2.0E-01 mg/kg/day 2.E-01
Chromium 0.016 mg/l NC NC 1.5E-03 mg/kg/day 3.0E-03 mg/kg/day 5.E-01
Cobalt 0.0284 mg/l NC NC 2.7E-03 mg/kg/day 3.0E-04 mg/kg/day 9.E+00
Copper 0.0138 mg/l NC NC 1.3E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Iron 31.5 mg/l NC NC 3.0E+00 mg/kg/day 7.0E-01 mg/kg/day 4.E+00
Lead 0.0213 mg/l 1.8E-04 mg/kg/day NA 2.0E-03 mg/kg/day ND
Manganese 4.13 mg/l NC NC 4.0E-01 mg/kg/day 2.4E-02 mg/kg/day 1.7.E+01
Molybdenum 0.0481 mg/l NC NC 4.6E-03 mg/kg/day 5.0E-03 mg/kg/day 9.E-01
Nickel 0.044 mg/l NC NC 4.2E-03 mg/kg/day 2.0E-02 mg/kg/day 2.E-01
Silica 129 mg/l NC NC 1.2E+01 mg/kg/day ND
Thorium 0.0016 mg/l NC NC 1.5E-04 mg/kg/day ND
Titanium 0.0959 mg/l NC NC 9.2E-03 mg/kg/day ND
Tungsten 0.128 mg/l NC NC 1.2E-02 mg/kg/day ND
Uranium 0.0199 mg/l NC NC 1.9E-03 mg/kg/day 6.0E-04 mg/kg/day 3.E+00
Vanadium 0.0065 mg/l NC NC 6.2E-04 mg/kg/day 4.9E-03 mg/kg/day 1.E-01
Zirconium 0.0036 mg/l NC NC 3.5E-04 mg/kg/day ND
Nitrate as N 277 mg/l NC NC 2.7E+01 mg/kg/day 1.6E+00 mg/kg/day 1.7.E+01
Nitrite as N 1.09 mg/l NC NC 1.0E-01 mg/kg/day 1.0E-01 mg/kg/day 1.E+00
Sulfate 386 mg/l NC NC 3.7E+01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-04 5.9.E+01
DERMAL 1,1-Dichloroethane 0.00492 mg/l 2.1E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 1.E-08 2.5E-05 mg/kg/day 2.0E-01 mg/kg/day 1.E-04

1,1-Dichloroethene 0.0119 mg/l NC NC 1.0E-04 mg/kg/day 5.0E-02 mg/kg/day 2.E-03
1,2-Dichloroethane 0.000301 mg/l 8.0E-08 mg/kg/day 9.1E-02 (mg/kg/day)-1 7.E-09 9.4E-07 mg/kg/day 2.0E-02 mg/kg/day 5.E-05
Tetrachloroethene 0.00373 mg/l 1.2E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 2.E-08 1.4E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0196 mg/l 9.2E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 9.E-07 2.0E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0196 mg/l 1.7E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 6.E-07 2.0E-04 mg/kg/day
Trichloroethene 0.0196 mg/l 9.7E-06 mg/kg/day 1.1E-04 mg/kg/day 5.0E-04 mg/kg/day 2.E-01
Vinyl chloride 0.000375 mg/l 1.4E-06 mg/kg/day 7.0E-01 (mg/kg/day)-1 1.E-06 1.3E-06 mg/kg/day 3.0E-03 mg/kg/day 4.E-04
1,4-Dioxane 0.0818 mg/l 1.6E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 2.E-07 1.9E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E-04
Bis(2-Ethylhexyl)phthalate 0.00282 mg/l 2.3E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-07 2.7E-04 mg/kg/day 2.0E-02 mg/kg/day 1.E-02
Aluminum 2.79 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0061 mg/l 2.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Barium 0.382 mg/l NC NC 1.6E-04 mg/kg/day 1.4E-02 mg/kg/day 1.E-02
Chromium 0.016 mg/l NC NC 1.4E-05 mg/kg/day 7.5E-05 mg/kg/day 2.E-01
Cobalt 0.0284 mg/l NC NC 1.2E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 0.0138 mg/l NC NC 5.8E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 31.5 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0213 mg/l -- NA -- ND
Manganese 4.13 mg/l NC NC 1.7E-03 mg/kg/day 9.6E-04 mg/kg/day 2.E+00
Molybdenum 0.0481 mg/l NC NC 2.0E-05 mg/kg/day 5.0E-03 mg/kg/day 4.E-03
Nickel 0.044 mg/l NC NC 3.7E-06 mg/kg/day 8.0E-04 mg/kg/day 5.E-03
Silica 129 mg/l NC NC -- ND
Thorium 0.0016 mg/l NC NC -- ND
Titanium 0.0959 mg/l NC NC -- ND
Tungsten 0.128 mg/l NC NC -- ND
Uranium 0.0199 mg/l NC NC 8.4E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 0.0065 mg/l NC NC 2.7E-06 mg/kg/day 1.3E-04 mg/kg/day 2.E-02
Zirconium 0.0036 mg/l NC NC -- ND
Nitrate as N 277 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 1.09 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 386 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 3.E-06 2.E+00
EXPOSURE POINT TOTAL 2.E-04 6.1.E+01

EXPOSURE MEDIUM TOTAL 2.E-04 6.1.E+01

VALUE

  

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
UNITS CANCER RISK

HAZARD 
QUOTIENT

GROUND 
WATER

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER
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TABLE 7-F.47B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
UNITS CANCER RISK

HAZARD 
QUOTIENT

   
    

1,1-Dichloroethane 2.5 ug/m3 8.4E-03 ug/m3 1.6E-06 (ug/m3)-1 1.E-08 9.8E-02 ug/m3 5.0E+03 ug/m3 2.E-05
1,1-Dichloroethene 6.0 ug/m3 NC NC 2.4E-01 ug/m3 2.0E+02 ug/m3 1.E-03
1,2-Dichloroethane 0.15 ug/m3 5.2E-04 ug/m3 2.6E-05 (ug/m3)-1 1.E-08 6.0E-03 ug/m3 7.0E+00 ug/m3 9.E-04
Tetrachloroethene 1.9 ug/m3 6.4E-03 ug/m3 3.0E-07 (ug/m3)-1 2.E-09 7.5E-02 ug/m3 4.0E+01 ug/m3 2.E-03
Trichloroethene - Kidney 9.8 ug/m3 1.8E-01 ug/m3 1.0E-06 (ug/m3)-1 2.E-07 3.9E-01 ug/m3
Trichloroethene - Liver&NHL 9.80 ug/m3 3.4E-02 ug/m3 3.1E-06 (ug/m3)-1 1.E-07 3.9E-01 ug/m3
Trichloroethene 9.8 ug/m3 3.4E-02 ug/m3 3.9E-01 ug/m3 2.0E+00 ug/m3 2.E-01
Vinyl chloride 0.1875 ug/m3 8.1E-03 ug/m3 4.4E-06 (ug/m3)-1 4.E-08 7.5E-03 ug/m3 1.0E+02 ug/m3 7.E-05

EXPOSURE ROUTE TOTAL 3.E-07 2.E-01
EXPOSURE POINT TOTAL 3.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 3.E-07 2.E-01
GROUNDWATER TOTAL 2.E-04 6.2.E+01

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.2.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

INDOOR VAPOR INHALATION
GROUND 
WATER AIR INDOOR AIR



TABLE 7-F.48A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION

CSF/UNIT RISK INTAKE/EXPOSURE 
CONCENTRATION

RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0044 mg/l 4.1E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-07 1.2E-04 mg/kg/day 2.0E-01 mg/kg/day 6.E-04

1,1-Dichloroethene 0.0141 mg/l NC NC 3.9E-04 mg/kg/day 5.0E-02 mg/kg/day 8.E-03
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC 9.3E-05 mg/kg/day 1.0E-02 mg/kg/day 9.E-03
Chloroform 0.00087 mg/l 8.2E-06 mg/kg/day NA 2.4E-05 mg/kg/day 1.0E-02 mg/kg/day 2.E-03
Methyl Tertbutyl Ether 0.00556 mg/l 5.2E-05 mg/kg/day 1.8E-03 (mg/kg/day)-1 9.E-08 1.5E-04 mg/kg/day 3.0E-01 mg/kg/day 5.E-04
Tetrachloroethene 0.00698 mg/l 6.6E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-07 1.9E-04 mg/kg/day 6.0E-03 mg/kg/day 3.E-02
Trichloroethene - Kidney 0.0527 mg/l 8.9E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 8.E-06 1.4E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 5.0E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-05 1.4E-03 mg/kg/day
Trichloroethene 0.0527 mg/l 5.0E-04 mg/kg/day 1.4E-03 mg/kg/day 5.0E-04 mg/kg/day 3.E+00
1,4-Dioxane 0.0422 mg/l 4.0E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 4.E-05 1.2E-03 mg/kg/day 3.0E-02 mg/kg/day 4.E-02
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 2.2E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 6.5E-04 mg/kg/day 2.0E-02 mg/kg/day 3.E-02
Aluminum 2.03 mg/l NC NC 5.6E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 0.0033 mg/l 3.1E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-05 9.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Barium 0.208 mg/l NC NC 5.7E-03 mg/kg/day 2.0E-01 mg/kg/day 3.E-02
Beryllium 0.00069 mg/l NC NC 1.9E-05 mg/kg/day 2.0E-03 mg/kg/day 9.E-03
Cadmium 0.00038 mg/l NC NC 1.0E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-02
Chromium 0.005 mg/l NC NC 1.4E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 0.0037 mg/l NC NC 1.0E-04 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Copper 0.0181 mg/l NC NC 5.0E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 32.8 mg/l NC NC 9.0E-01 mg/kg/day 7.0E-01 mg/kg/day 1.E+00
Lead 0.0035 mg/l 3.3E-05 mg/kg/day NA 9.6E-05 mg/kg/day ND
Manganese 0.237 mg/l NC NC 6.5E-03 mg/kg/day 2.4E-02 mg/kg/day 3.E-01
Molybdenum 0.0119 mg/l NC NC 3.3E-04 mg/kg/day 5.0E-03 mg/kg/day 7.E-02
Nickel 0.0242 mg/l NC NC 6.6E-04 mg/kg/day 2.0E-02 mg/kg/day 3.E-02
Silica 16.1 mg/l NC NC 4.4E-01 mg/kg/day ND
Thallium 0.00036 mg/l NC NC 9.9E-06 mg/kg/day ND
Thorium 0.0016 mg/l NC NC 4.4E-05 mg/kg/day ND
Titanium 0.0933 mg/l NC NC 2.6E-03 mg/kg/day ND
Uranium 0.00046 mg/l NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER

CHEMICAL

g g g y g g y
Zirconium 0.00075 mg/l NC NC 2.1E-05 mg/kg/day ND
Nitrate as N 16 mg/l NC NC 4.4E-01 mg/kg/day 1.6E+00 mg/kg/day 3.E-01

EXPOSURE ROUTE TOTAL 1.E-04 5.8.E+00

DERMAL 1,1-Dichloroethane 0.0044 mg/l 3.3E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-08 9.5E-06 mg/kg/day 2.0E-01 mg/kg/day 5.E-05
1,1-Dichloroethene 0.0141 mg/l NC NC 5.2E-05 mg/kg/day 5.0E-02 mg/kg/day 1.E-03
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC -- 1.0E-02 mg/kg/day
Chloroform 0.00087 mg/l 7.5E-07 mg/kg/day NA 2.2E-06 mg/kg/day 1.0E-02 mg/kg/day 2.E-04
Methyl Tertbutyl Ether 0.00556 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.00698 mg/l 4.0E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 8.E-08 1.2E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0527 mg/l 1.5E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-06 2.4E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 8.3E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-06 2.4E-04 mg/kg/day
Trichloroethene 0.0527 mg/l 4.7E-05 mg/kg/day 1.4E-04 mg/kg/day 5.0E-04 mg/kg/day 3.E-01
1,4-Dioxane 0.0422 mg/l 1.4E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 1.E-07 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 3.5E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-06 1.0E-03 mg/kg/day 2.0E-02 mg/kg/day 5.E-02
Aluminum 2.03 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0033 mg/l 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Barium 0.208 mg/l NC NC 3.0E-05 mg/kg/day 1.4E-02 mg/kg/day 2.E-03
Beryllium 0.00069 mg/l NC NC 9.9E-08 mg/kg/day 1.4E-05 mg/kg/day 7.E-03
Cadmium 0.00038 mg/l NC NC 5.4E-08 mg/kg/day 2.5E-05 mg/kg/day 2.E-03
Chromium 0.005 mg/l NC NC 1.4E-06 mg/kg/day 7.5E-05 mg/kg/day 2.E-02
Cobalt 0.0037 mg/l NC NC 5.3E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Copper 0.0181 mg/l NC NC 2.6E-06 mg/kg/day 4.0E-02 mg/kg/day 6.E-05
Iron 32.8 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0035 mg/l -- NA -- ND
Manganese 0.237 mg/l NC NC 3.4E-05 mg/kg/day 9.6E-04 mg/kg/day 4.E-02
Molybdenum 0.0119 mg/l NC NC 1.7E-06 mg/kg/day 5.0E-03 mg/kg/day 3.E-04
Nickel 0.0242 mg/l NC NC 6.9E-07 mg/kg/day 8.0E-04 mg/kg/day 9.E-04
Silica 16.1 mg/l NC NC -- ND
Thallium 0.00036 mg/l NC NC 5.1E-08 mg/kg/day ND
Thorium 0.0016 mg/l NC NC -- ND
Titanium 0.0933 mg/l NC NC -- ND
Uranium 0.00046 mg/l NC NC 6.6E-08 mg/kg/day 6.0E-04 mg/kg/day 1.E-04
Zirconium 0.00075 mg/l NC NC -- ND
Nitrate as N 16 mg/l NC NC -- 1.6E+00 mg/kg/day

EXPOSURE ROUTE TOTAL 1.E-05 4.E-01
EXPOSURE POINT TOTAL 1.E-04 6.2.E+00

EXPOSURE MEDIUM TOTAL 1.E-04 6.2.E+00
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TABLE 7-F.48A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION

CSF/UNIT RISK INTAKE/EXPOSURE 
CONCENTRATION

RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 2.2 ug/m3 1.7E-02 ug/m3 1.6E-06 (ug/m3)-1 3.E-08 5.1E-02 ug/m3 5.0E+03 ug/m3 1.E-05
1,1-Dichloroethene 7.1 ug/m3 NC NC 1.6E-01 ug/m3 2.0E+02 ug/m3 8.E-04
Cis-1,2-Dichloroethene 1.70 ug/m3 NC NC 3.9E-02 ug/m3 ND
Chloroform 0.4 ug/m3 3.5E-03 ug/m3 2.3E-05 (ug/m3)-1 8.E-08 1.0E-02 ug/m3 9.8E+01 ug/m3 1.E-04
Methyl Tertbutyl Ether 2.8 ug/m3 2.2E-02 ug/m3 2.6E-07 (ug/m3)-1 6.E-09 6.4E-02 ug/m3 3.0E+03 ug/m3 2.E-05
Tetrachloroethene 3 ug/m3 2.8E-02 ug/m3 3.0E-07 (ug/m3)-1 8.E-09 8.1E-02 ug/m3 4.0E+01 ug/m3 2.E-03
Trichloroethene - Kidney 26.35 ug/m3 3.8E-01 ug/m3 1.0E-06 (ug/m3)-1 4.E-07 6.1E-01 ug/m3
Trichloroethene - Liver&NHL 26.35 ug/m3 2.1E-01 ug/m3 3.1E-06 (ug/m3)-1 6.E-07 6.1E-01 ug/m3
Trichloroethene 26.35 ug/m3 2.1E-01 ug/m3 6.1E-01 ug/m3 2.0E+00 ug/m3 3.E-01

EXPOSURE ROUTE TOTAL 1.E-06 3.E-01
EXPOSURE POINT TOTAL 1.E-06 3.E-01

EXPOSURE MEDIUM TOTAL 1.E-06 3.E-01

GROUNDWATER TOTAL 1.E-04 6.5.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.5.E+00

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER
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TABLE 7-F.48B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.00492 mg/l 4.6E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 3.E-07 1.3E-04 mg/kg/day 2.0E-01 mg/kg/day 7.E-04

1,1-Dichloroethene 0.0119 mg/l NC NC 3.3E-04 mg/kg/day 5.0E-02 mg/kg/day 7.E-03
1,2-Dichloroethane 0.000301 mg/l 2.8E-06 mg/kg/day 9.1E-02 (mg/kg/day)-1 3.E-07 8.2E-06 mg/kg/day 2.0E-02 mg/kg/day 4.E-04
Tetrachloroethene 0.00373 mg/l 3.5E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 7.E-08 1.0E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0196 mg/l 3.3E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-06 5.4E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0196 mg/l 1.8E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 7.E-06 5.4E-04 mg/kg/day
Trichloroethene 0.0196 mg/l 1.8E-04 mg/kg/day 5.4E-04 mg/kg/day 5.0E-04 mg/kg/day 1.1.E+00
Vinyl chloride 0.000375 mg/l 3.5E-06 mg/kg/day 7.0E-01 (mg/kg/day)-1 2.E-06 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
1,4-Dioxane 0.0818 mg/l 7.7E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 8.E-05 2.2E-03 mg/kg/day 3.0E-02 mg/kg/day 7.E-02
Bis(2-Ethylhexyl)phthalate 0.00282 mg/l 2.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 4.E-07 7.7E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Aluminum 2.79 mg/l NC NC 7.6E-02 mg/kg/day 1.0E+00 mg/kg/day 8.E-02
Arsenic 0.0061 mg/l 5.7E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-05 1.7E-04 mg/kg/day 3.0E-04 mg/kg/day 6.E-01
Barium 0.382 mg/l NC NC 1.0E-02 mg/kg/day 2.0E-01 mg/kg/day 5.E-02
Chromium 0.016 mg/l NC NC 4.4E-04 mg/kg/day 3.0E-03 mg/kg/day 1.E-01
Cobalt 0.0284 mg/l NC NC 7.8E-04 mg/kg/day 3.0E-04 mg/kg/day 2.6.E+00
Copper 0.0138 mg/l NC NC 3.8E-04 mg/kg/day 4.0E-02 mg/kg/day 9.E-03
Iron 31.5 mg/l NC NC 8.6E-01 mg/kg/day 7.0E-01 mg/kg/day 1.2.E+00
Lead 0.0213 mg/l 2.0E-04 mg/kg/day NA 5.8E-04 mg/kg/day ND
Manganese 4.13 mg/l NC NC 1.1E-01 mg/kg/day 2.4E-02 mg/kg/day 4.7.E+00
Molybdenum 0.0481 mg/l NC NC 1.3E-03 mg/kg/day 5.0E-03 mg/kg/day 3.E-01
Nickel 0.044 mg/l NC NC 1.2E-03 mg/kg/day 2.0E-02 mg/kg/day 6.E-02
Silica 129 mg/l NC NC 3.5E+00 mg/kg/day ND
Thorium 0.0016 mg/l NC NC 4.4E-05 mg/kg/day ND
Titanium 0.0959 mg/l NC NC 2.6E-03 mg/kg/day ND
Tungsten 0.128 mg/l NC NC 3.5E-03 mg/kg/day ND
Uranium 0.0199 mg/l NC NC 5.5E-04 mg/kg/day 6.0E-04 mg/kg/day 9.E-01
Vanadium 0.0065 mg/l NC NC 1.8E-04 mg/kg/day 4.9E-03 mg/kg/day 4.E-02
Zirconium 0.0036 mg/l NC NC 9.9E-05 mg/kg/day ND
Nitrate as N 277 mg/l NC NC 7.6E+00 mg/kg/day 1.6E+00 mg/kg/day 4.7.E+00
Nitrite as N 1.09 mg/l NC NC 3.0E-02 mg/kg/day 1.0E-01 mg/kg/day 3.E-01
Sulfate 386 mg/l NC NC 1.1E+01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-04 1.7.E+01
DERMAL 1,1-Dichloroethane 0.00492 mg/l 3.7E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-08 1.1E-05 mg/kg/day 2.0E-01 mg/kg/day 5.E-05

1,1-Dichloroethene 0.0119 mg/l NC NC 4.4E-05 mg/kg/day 5.0E-02 mg/kg/day 9.E-04
1,2-Dichloroethane 0.000301 mg/l 1.4E-07 mg/kg/day 9.1E-02 (mg/kg/day)-1 1.E-08 4.1E-07 mg/kg/day 2.0E-02 mg/kg/day 2.E-05
Tetrachloroethene 0.00373 mg/l 2.1E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 4.E-08 6.2E-05 mg/kg/day 6.0E-03 mg/kg/day 1.E-02
Trichloroethene - Kidney 0.0196 mg/l 5.6E-05 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-07 9.0E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.0196 mg/l 3.1E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-06 9.0E-05 mg/kg/day
Trichloroethene 0.0196 mg/l 1.7E-05 mg/kg/day 5.1E-05 mg/kg/day 5.0E-04 mg/kg/day 1.E-01
Vinyl chloride 0.000375 mg/l 1.9E-07 mg/kg/day 7.0E-01 (mg/kg/day)-1 1.E-07 5.5E-07 mg/kg/day 3.0E-03 mg/kg/day 2.E-04
1,4-Dioxane 0.0818 mg/l 2.8E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 3.E-07 8.1E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04
Bis(2-Ethylhexyl)phthalate 0.00282 mg/l 4.1E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 6.E-07 1.2E-04 mg/kg/day 2.0E-02 mg/kg/day 6.E-03
Aluminum 2.79 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0061 mg/l 3.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 8.7E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Barium 0.382 mg/l NC NC 5.5E-05 mg/kg/day 1.4E-02 mg/kg/day 4.E-03
Chromium 0.016 mg/l NC NC 4.6E-06 mg/kg/day 7.5E-05 mg/kg/day 6.E-02
Cobalt 0.0284 mg/l NC NC 4.1E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 0.0138 mg/l NC NC 2.0E-06 mg/kg/day 4.0E-02 mg/kg/day 5.E-05
Iron 31.5 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0213 mg/l -- NA -- ND
Manganese 4.13 mg/l NC NC 5.9E-04 mg/kg/day 9.6E-04 mg/kg/day 6.E-01
Molybdenum 0.0481 mg/l NC NC 6.9E-06 mg/kg/day 5.0E-03 mg/kg/day 1.E-03
Nickel 0.044 mg/l NC NC 1.3E-06 mg/kg/day 8.0E-04 mg/kg/day 2.E-03
Silica 129 mg/l NC NC -- ND
Thorium 0.0016 mg/l NC NC -- ND
Titanium 0.0959 mg/l NC NC -- ND
Tungsten 0.128 mg/l NC NC -- ND
Uranium 0.0199 mg/l NC NC 2.8E-06 mg/kg/day 6.0E-04 mg/kg/day 5.E-03
Vanadium 0.0065 mg/l NC NC 9.3E-07 mg/kg/day 1.3E-04 mg/kg/day 7.E-03
Zirconium 0.0036 mg/l NC NC -- ND
Nitrate as N 277 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 1.09 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 386 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 3.E-06 8.E-01
EXPOSURE POINT TOTAL 2.E-04 1.8.E+01

EXPOSURE MEDIUM TOTAL 2.E-04 1.8.E+01

VALUE

  

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
UNITS CANCER RISK

HAZARD 
QUOTIENT

GROUND 
WATER

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER
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TABLE 7-F.48B
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK

INTAKE/EXPOSURE 
CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
UNITS CANCER RISK

HAZARD 
QUOTIENT

   
    

1,1-Dichloroethane 2.5 ug/m3 2.0E-02 ug/m3 1.6E-06 (ug/m3)-1 3.E-08 5.7E-02 ug/m3 5.0E+03 ug/m3 1.E-05
1,1-Dichloroethene 6.0 ug/m3 NC NC 1.4E-01 ug/m3 2.0E+02 ug/m3 7.E-04
1,2-Dichloroethane 0.15 ug/m3 1.2E-03 ug/m3 2.6E-05 (ug/m3)-1 3.E-08 3.5E-03 ug/m3 7.0E+00 ug/m3 5.E-04
Tetrachloroethene 1.9 ug/m3 1.5E-02 ug/m3 3.0E-07 (ug/m3)-1 4.E-09 4.3E-02 ug/m3 4.0E+01 ug/m3 1.E-03
Trichloroethene - Kidney 9.8 ug/m3 1.4E-01 ug/m3 1.0E-06 (ug/m3)-1 1.E-07 2.3E-01 ug/m3
Trichloroethene - Liver&NHL 9.80 ug/m3 7.8E-02 ug/m3 3.1E-06 (ug/m3)-1 2.E-07 2.3E-01 ug/m3
Trichloroethene 9.8 ug/m3 7.8E-02 ug/m3 2.3E-01 ug/m3 2.0E+00 ug/m3 1.E-01
Vinyl chloride 0.1875 ug/m3 1.5E-03 ug/m3 4.4E-06 (ug/m3)-1 5.E-09 4.3E-03 ug/m3 1.0E+02 ug/m3 4.E-05

EXPOSURE ROUTE TOTAL 5.E-07 1.E-01
EXPOSURE POINT TOTAL 5.E-07 1.E-01

EXPOSURE MEDIUM TOTAL 5.E-07 1.E-01
GROUNDWATER TOTAL 2.E-04 1.8.E+01

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.8.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

INDOOR VAPOR INHALATION
GROUND 
WATER AIR INDOOR AIR



TABLE 7-F.49
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Benzo(a)anthracene 0.72 mg/kg 1.9E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-06 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

Benzo(a)pyrene 0.91 mg/kg 2.4E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-05 5.4E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04
Benzo(b)fluoranthene 1.3 mg/kg 3.5E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-06 7.6E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04
Benzo(k)fluoranthene 0.13 mg/kg 3.5E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-08 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Carbazole 0.27 mg/kg 1.4E-07 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-09 1.6E-06 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 4.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 1.8 mg/kg 9.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 0.11 mg/kg 5.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 6.5E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 8805 mg/kg NC NC 5.2E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Antimony 0.37 mg/kg NC NC 2.2E-06 mg/kg/day 4.0E-04 mg/kg/day 5.E-03
Arsenic 6.9 mg/kg 3.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 4.1E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 3.2 mg/kg NC NC 1.9E-05 mg/kg/day 2.0E-03 mg/kg/day 9.E-03
Chromium 16.6 mg/kg NC NC 9.8E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.4 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 75 mg/kg NC NC 4.4E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 13294 mg/kg NC NC 7.8E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 22 mg/kg 1.1E-05 mg/kg/day NA 1.3E-04 mg/kg/day ND
Manganese 134 mg/kg NC NC 7.9E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.17 mg/kg NC NC 1.0E-06 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 483 mg/kg NC NC 2.8E-03 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 1.7E-05 mg/kg/day ND
Uranium 35 mg/kg NC NC 2.1E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 24 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 5.8 mg/kg NC NC 3.4E-05 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 1.0E-03 mg/kg/day 3.0E-02 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 3.E-05 1.E+00

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

DERMAL Benzo(a)anthracene 0.72 mg/kg 7.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-07 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(a)pyrene 0.91 mg/kg 8.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-06 1.9E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05
Benzo(b)fluoranthene 1.3 mg/kg 1.3E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-07 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05
Benzo(k)fluoranthene 0.13 mg/kg 1.3E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-09 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Carbazole 0.27 mg/kg 3.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-10 4.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 1.8 mg/kg 3.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 4.1E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.11 mg/kg 2.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 2.5E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 2.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 2.9E-04 mg/kg/day 3.0E-02 mg/kg/day 1.E-02

--
EXPOSURE ROUTE TOTAL 9.E-06 2.E-01

EXPOSURE POINT TOTAL 4.E-05 2.E+00
EXPOSURE MEDIUM TOTAL 4.E-05 2.E+00
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TABLE 7-F.49
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 3.0E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 6.6E-09 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 3.8E-09 ug/m3 1.1E-03 (ug/m3)-1 4.E-12 8.3E-09 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 5.4E-09 ug/m3 1.1E-04 (ug/m3)-1 6.E-13 1.2E-08 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 5.4E-10 ug/m3 1.1E-05 (ug/m3)-1 6.E-15 1.2E-09 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 2.5E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 7.0E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.5E-09 ug/m3 ND
Aroclor-1254 1.8 mg/kg 1.4E-09 ug/m3 5.7E-04 (ug/m3)-1 8.E-13 1.6E-08 ug/m3 ND
Aroclor-1260 0.11 mg/kg 8.6E-11 ug/m3 5.7E-04 (ug/m3)-1 5.E-14 1.0E-09 ug/m3 ND
Aluminum 8805 mg/kg NC NC 8.0E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.37 mg/kg NC NC 3.4E-09 ug/m3 ND
Arsenic 6.9 mg/kg 5.4E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 3.2 mg/kg 2.5E-09 ug/m3 2.4E-03 (ug/m3)-1 6.E-12 2.9E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 16.6 mg/kg 6.9E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 3.4E-09 ug/m3 2.5E-06 (ug/m3)-1 9.E-15 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 75 mg/kg NC NC 6.8E-07 ug/m3 ND
Iron 13294 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 22 mg/kg 1.7E-08 ug/m3 NA 2.0E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.17 mg/kg NC NC 1.5E-09 ug/m3 ND
Thorium 5.2 mg/kg NC NC 4.7E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 4.4E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 2.6E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 3.2E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 24 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 5.8 mg/kg NC NC 5.3E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 1.6E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 6.E-09 6.E-05
EXPOSURE POINT TOTAL 6.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 6.E-05

SOIL TOTAL 4.E-05 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.50
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 3.7E-09 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-11 8.2E-09 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 7.1E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-11 8.2E-09 mg/kg/day
Trichloroethene 0.0014 mg/kg 7.1E-10 mg/kg/day -- 8.2E-09 mg/kg/day 5.0E-04 mg/kg/day 2.E-05
Benzo(a)anthracene 0.037 mg/kg 9.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(a)pyrene 0.044 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.055 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.028 mg/kg 7.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.018 mg/kg 9.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 1.18 mg/kg 5.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 6.9E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 0.104 mg/kg 5.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 6.1E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 9117 mg/kg NC NC 5.4E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Arsenic 10.5 mg/kg 5.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-06 6.2E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 17.6 mg/kg NC NC 1.0E-04 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.14 mg/kg NC NC 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Copper 17.7 mg/kg NC NC 1.0E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 10740 mg/kg NC NC 6.3E-02 mg/kg/day 7.0E-01 mg/kg/day 9.E-02
Manganese 127 mg/kg NC NC 7.5E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.37 mg/kg NC NC 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Thallium 0.16 mg/kg NC NC 9.4E-07 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 3.6E-05 mg/kg/day ND
Titanium 532 mg/kg NC NC 3.1E-03 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 1.4E-04 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 6.1E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 21.8 mg/kg NC NC 1.3E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 3.63 mg/kg NC NC 2.1E-05 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 5.0E-04 mg/kg/day 3.0E-02 mg/kg/day 2.E-02

EXPOSURE ROUTE TOTAL 1 E 05 1 E 00

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AREA AROUND COOLING 
POND

EXPOSURE ROUTE TOTAL 1.E-05 1.E+00

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 3.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.044 mg/kg 4.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.055 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.028 mg/kg 2.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 6.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.018 mg/kg 2.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 1.18 mg/kg 2.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 2.7E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.104 mg/kg 2.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 2.4E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 4.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-07 5.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-02 mg/kg/day 5.E-03

--
EXPOSURE ROUTE TOTAL 2.E-06 2.E-01

EXPOSURE POINT TOTAL 1.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 1.E-05 1.E+00
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TABLE 7-F.50
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 5.8E-12 ug/m3 1.0E-06 (ug/m3)-1 6.E-18 1.3E-11 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 1.1E-12 ug/m3 3.1E-06 (ug/m3)-1 3.E-18 1.3E-11 ug/m3
Trichloroethene 0.0014 mg/kg 1.1E-12 ug/m3 -- 1.3E-11 ug/m3 2.0E+00 ug/m3 6.E-12
Benzo(a)anthracene 0.037 mg/kg 1.5E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 3.4E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 1.8E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 4.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 2.3E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 5.0E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 1.2E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 2.6E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 1.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.9E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 9.2E-10 ug/m3 5.7E-04 (ug/m3)-1 5.E-13 1.1E-08 ug/m3 ND
Aroclor-1260 0.104 mg/kg 8.1E-11 ug/m3 5.7E-04 (ug/m3)-1 5.E-14 9.5E-10 ug/m3 ND
Aluminum 9117 mg/kg NC NC 8.3E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 10.5 mg/kg 8.2E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 9.6E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Chromium 17.6 mg/kg 7.3E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.14 mg/kg 3.2E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.8E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 17.7 mg/kg NC NC 1.6E-07 ug/m3 ND
Iron 10740 mg/kg NC NC 9.8E-05 ug/m3 ND
Manganese 127 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.37 mg/kg NC NC 3.4E-09 ug/m3 3.0E-01 ug/m3 1.E-08
Thallium 0.16 mg/kg NC NC 1.5E-09 ug/m3 ND
Thorium 6.14 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 4.8E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 2.1E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 9.5E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 21.8 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.63 mg/kg NC NC 3.3E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 7.7E-07 ug/m3 5.0E+01 ug/m3 2.E-08

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 6.E-09 6.E-05
EXPOSURE POINT TOTAL 6.E-09 6.E-05

Trichloroethene - Kidney 6.4E-05 ug/m3 3.9E-08 ug/m3 1.0E-06 (ug/m3)-1 4.E-14 8.6E-08 ug/m3
Trichloroethene - Liver&NHL 6.4E-05 ug/m3 7.4E-09 ug/m3 3.1E-06 (ug/m3)-1 2.E-14 8.6E-08 ug/m3
Trichloroethene 6.4E-05 ug/m3 7.4E-09 ug/m3 -- 8.6E-08 ug/m3 2.0E+00 ug/m3 4.E-08

EXPOSURE ROUTE TOTAL 6.E-14 4.E-08
EXPOSURE POINT TOTAL 6.E-14 4.E-08

EXPOSURE MEDIUM TOTAL 6.E-09 6.E-05

SOIL TOTAL 1.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AREA 
AROUND COOLING POND

AMBIENT VAPOR 
INHALATION
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TABLE 7-F.51
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Benzo(a)anthracene 0.72 mg/kg 2.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.5E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

Benzo(a)pyrene 0.91 mg/kg 3.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 5.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 1.3 mg/kg 5.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 8.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.13 mg/kg 5.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.27 mg/kg 5.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-09 1.7E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 6.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 1.8 mg/kg 3.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.1E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 0.11 mg/kg 2.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 6.9E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 8805 mg/kg NC NC 5.5E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Antimony 0.37 mg/kg NC NC 2.3E-07 mg/kg/day 4.0E-04 mg/kg/day 6.E-04
Arsenic 6.9 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 3.2 mg/kg NC NC 2.0E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 16.6 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 4.4 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 75 mg/kg NC NC 4.7E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 13294 mg/kg NC NC 8.4E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 22 mg/kg 4.8E-06 mg/kg/day NA 1.4E-05 mg/kg/day ND
Manganese 134 mg/kg NC NC 8.4E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.17 mg/kg NC NC 1.1E-07 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 483 mg/kg NC NC 3.0E-04 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 1.8E-06 mg/kg/day ND
Uranium 35 mg/kg NC NC 2.2E-05 mg/kg/day 6.0E-04 mg/kg/day 4.E-02
Vanadium 24 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 5.8 mg/kg NC NC 3.7E-06 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-02 mg/kg/day 4.E-03

EXPOSURE ROUTE TOTAL 6.E-06 2.E-01

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

DERMAL Benzo(a)anthracene 0.72 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.4E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(a)pyrene 0.91 mg/kg 1.8E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 1.3 mg/kg 2.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.13 mg/kg 2.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.27 mg/kg 2.3E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 6.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 3.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 1.8 mg/kg 2.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 6.3E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.11 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 3.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 1.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.2E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 4.4E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 2.E-06 4.E-02

EXPOSURE POINT TOTAL 9.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 2.E-01
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TABLE 7-F.51
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 4.0E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 6.6E-09 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 5.1E-09 ug/m3 1.1E-03 (ug/m3)-1 6.E-12 8.3E-09 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 7.3E-09 ug/m3 1.1E-04 (ug/m3)-1 8.E-13 1.2E-08 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 7.3E-10 ug/m3 1.1E-05 (ug/m3)-1 8.E-15 1.2E-09 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 2.5E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 9.6E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.5E-09 ug/m3 ND
Aroclor-1254 1.8 mg/kg 5.6E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 1.6E-08 ug/m3 ND
Aroclor-1260 0.11 mg/kg 3.4E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.0E-09 ug/m3 ND
Aluminum 8805 mg/kg NC NC 8.0E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.37 mg/kg NC NC 3.4E-09 ug/m3 ND
Arsenic 6.9 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 3.2 mg/kg 1.0E-08 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.9E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 16.6 mg/kg 9.3E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 1.4E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 75 mg/kg NC NC 6.8E-07 ug/m3 ND
Iron 13294 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 22 mg/kg 6.9E-08 ug/m3 NA 2.0E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.17 mg/kg NC NC 1.5E-09 ug/m3 ND
Thorium 5.2 mg/kg NC NC 4.7E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 4.4E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 2.6E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 3.2E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 24 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 5.8 mg/kg NC NC 5.3E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 1.6E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05

DUST AT AREA AROUND 
COOLING POND

EXPOSURE POINT TOTAL 8.E-09 6.E-05
EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

SOIL TOTAL 9.E-06 2.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.52
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 5.4E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 5.E-12 8.8E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 3.0E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-11 8.8E-10 mg/kg/day
Trichloroethene 0.0014 mg/kg 3.0E-10 mg/kg/day -- 8.8E-10 mg/kg/day 5.0E-04 mg/kg/day 2.E-06
Benzo(a)anthracene 0.037 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(a)pyrene 0.044 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.055 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.5E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.028 mg/kg 1.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-10 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Carbazole 0.018 mg/kg 3.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-11 1.1E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 1.18 mg/kg 2.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 7.4E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aroclor-1260 0.104 mg/kg 2.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 6.6E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 9117 mg/kg NC NC 5.7E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 10.5 mg/kg 2.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 6.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17.6 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.14 mg/kg NC NC 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 17.7 mg/kg NC NC 1.1E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 10740 mg/kg NC NC 6.8E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 127 mg/kg NC NC 8.0E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.37 mg/kg NC NC 2.3E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Thallium 0.16 mg/kg NC NC 1.0E-07 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 3.9E-06 mg/kg/day ND
Titanium 532 mg/kg NC NC 3.4E-04 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 1.5E-05 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 6.6E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 21.8 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.63 mg/kg NC NC 2.3E-06 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 5.4E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 4 E 06 1 E 01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AREA AROUND COOLING 
POND

EXPOSURE ROUTE TOTAL 4.E-06 1.E-01

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 7.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(a)pyrene 0.044 mg/kg 8.9E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.055 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(k)fluoranthene 0.028 mg/kg 5.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 9.2E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Carbazole 0.018 mg/kg 1.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 4.5E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 1.18 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.2E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.104 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 3.7E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC -- 3.0E-02 mg/kg/day

--
EXPOSURE ROUTE TOTAL 8.E-07 3.E-02

EXPOSURE POINT TOTAL 5.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 1.E-01
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TABLE 7-F.52
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 7.9E-12 ug/m3 1.0E-06 (ug/m3)-1 8.E-18 1.3E-11 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 4.4E-12 ug/m3 3.1E-06 (ug/m3)-1 1.E-17 1.3E-11 ug/m3
Trichloroethene 0.0014 mg/kg 4.4E-12 ug/m3 -- 1.3E-11 ug/m3 2.0E+00 ug/m3 6.E-12
Benzo(a)anthracene 0.037 mg/kg 2.1E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 3.4E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 2.5E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 4.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 3.1E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 5.0E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 1.6E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 2.6E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 1.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.9E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 3.7E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 1.1E-08 ug/m3 ND
Aroclor-1260 0.104 mg/kg 3.2E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 9.5E-10 ug/m3 ND
Aluminum 9117 mg/kg NC NC 8.3E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 10.5 mg/kg 3.3E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 9.6E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Chromium 17.6 mg/kg 9.9E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.14 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.8E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 17.7 mg/kg NC NC 1.6E-07 ug/m3 ND
Iron 10740 mg/kg NC NC 9.8E-05 ug/m3 ND
Manganese 127 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.37 mg/kg NC NC 3.4E-09 ug/m3 3.0E-01 ug/m3 1.E-08
Thallium 0.16 mg/kg NC NC 1.5E-09 ug/m3 ND
Thorium 6.14 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 4.8E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 2.1E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 9.5E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 21.8 mg/kg NC NC 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.63 mg/kg NC NC 3.3E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 7.7E-07 ug/m3 5.0E+01 ug/m3 2.E-08

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05
EXPOSURE POINT TOTAL 8.E-09 6.E-05

Trichloroethene - Kidney 6.4E-05 ug/m3 5.3E-08 ug/m3 1.0E-06 (ug/m3)-1 5.E-14 8.6E-08 ug/m3
Trichloroethene - Liver&NHL 6.4E-05 ug/m3 2.9E-08 ug/m3 3.1E-06 (ug/m3)-1 9.E-14 8.6E-08 ug/m3
Trichloroethene 6.4E-05 ug/m3 2.9E-08 ug/m3 -- 8.6E-08 ug/m3 2.0E+00 ug/m3 4.E-08

EXPOSURE ROUTE TOTAL 1.E-13 4.E-08
EXPOSURE POINT TOTAL 1.E-13 4.E-08

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

SOIL TOTAL 5.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AREA 
AROUND COOLING POND

AMBIENT VAPOR 
INHALATION
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TABLE 7-F.53
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.307 mg/kg 8.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-07 1.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

Benzo(a)pyrene 0.261 mg/kg 7.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-06 1.5E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(b)fluoranthene 0.389 mg/kg 1.0E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-07 2.3E-06 mg/kg/day 3.0E-02 mg/kg/day 8.E-05
Benzo(k)fluoranthene 0.1 mg/kg 2.7E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-08 5.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 4.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 9.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Aroclor-1254 6.9 mg/kg 3.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 4.1E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 28 mg/kg 1.4E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-05 1.6E-04 mg/kg/day 2.0E-05 mg/kg/day 8.E+00
Aluminum 11098 mg/kg NC NC 6.5E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02
Antimony 1 mg/kg NC NC 5.9E-06 mg/kg/day 4.0E-04 mg/kg/day 1.E-02
Arsenic 16.4 mg/kg 8.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 9.6E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Beryllium 2.7 mg/kg NC NC 1.6E-05 mg/kg/day 2.0E-03 mg/kg/day 8.E-03
Chromium 23.6 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 5 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 464 mg/kg NC NC 2.7E-03 mg/kg/day 4.0E-02 mg/kg/day 7.E-02
Iron 13041 mg/kg NC NC 7.7E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 49 mg/kg 2.5E-05 mg/kg/day NA 2.9E-04 mg/kg/day ND
Manganese 217 mg/kg NC NC 1.3E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thorium 5.3 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 2.8E-03 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 4.2E-06 mg/kg/day ND
Uranium 31 mg/kg NC NC 1.8E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 24 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 4.2 mg/kg NC NC 2.5E-05 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 1.5E-04 mg/kg/day 3.0E-02 mg/kg/day 5.E-03

EXPOSURE ROUTE TOTAL 5.E-05 1.E+01

DERMAL Benzo(a)anthracene 0.307 mg/kg 3.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(a)pyrene 0.261 mg/kg 2.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(b)fluoranthene 0.389 mg/kg 3.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.3E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.1 mg/kg 9.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-09 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.5E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 6.9 mg/kg 1.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 1.6E-05 mg/kg/day 2.0E-05 mg/kg/day 8.E-01
Aroclor-1260 28 mg/kg 5.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-05 6.5E-05 mg/kg/day 2.0E-05 mg/kg/day 3.E+00
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 6.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 8.1E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 4.3E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 2.E-05 4.E+00

EXPOSURE POINT TOTAL 7.E-05 2.E+01
EXPOSURE MEDIUM TOTAL 7.E-05 2.E+01
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TABLE 7-F.53
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 1.3E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.8E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 1.1E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 1.6E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.5E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 4.1E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 9.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 6.7E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.5E-09 ug/m3 ND
Aroclor-1254 6.9 mg/kg 5.4E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 6.3E-08 ug/m3 ND
Aroclor-1260 28 mg/kg 2.2E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 2.6E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 1.0E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 1 mg/kg NC NC 9.1E-09 ug/m3 ND
Arsenic 16.4 mg/kg 1.3E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 1.5E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Beryllium 2.7 mg/kg 2.1E-09 ug/m3 2.4E-03 (ug/m3)-1 5.E-12 2.5E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 23.6 mg/kg 9.8E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 3.9E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 4.6E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 464 mg/kg NC NC 4.2E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 49 mg/kg 3.8E-08 ug/m3 NA 4.5E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 4.3E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 6.5E-09 ug/m3 ND
Uranium 31 mg/kg NC NC 2.8E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 24 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.2 mg/kg NC NC 3.8E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.4E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 8.E-09 8.E-05
EXPOSURE POINT TOTAL 8.E-09 8.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 8.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

SOIL TOTAL 7.E-05 2.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.54
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 1.6E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-08 3.6E-06 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 3.1E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-08 3.6E-06 mg/kg/day
Trichloroethene 0.61 mg/kg 3.1E-07 mg/kg/day -- 3.6E-06 mg/kg/day 5.0E-04 mg/kg/day 7.E-03
Benzo(a)anthracene 0.053 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.088 mg/kg 2.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 5.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.18 mg/kg 4.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 3.7 mg/kg 1.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 2.2E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 16 mg/kg 8.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-05 9.4E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E+00
Aluminum 10070 mg/kg NC NC 5.9E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 18 mg/kg 9.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 1.1E-04 mg/kg/day 3.0E-04 mg/kg/day 4.E-01
Chromium 17 mg/kg NC NC 1.0E-04 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.8 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 144 mg/kg NC NC 8.5E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 12398 mg/kg NC NC 7.3E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 171 mg/kg NC NC 1.0E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.019 mg/kg NC NC 1.1E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 1.5 mg/kg NC NC 8.8E-06 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 3.5E-05 mg/kg/day ND
Titanium 496 mg/kg NC NC 2.9E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 8.8E-06 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 1.7E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Vanadium 17.5 mg/kg NC NC 1.0E-04 mg/kg/day 4.9E-03 mg/kg/day 2.E-02
Zirconium 3 mg/kg NC NC 1.8E-05 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 3.9E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL 4.E-05 7.E+00

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 5.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.088 mg/kg 8.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(b)fluoranthene 0.18 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 3.7 mg/kg 7.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 8.5E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aroclor-1260 16 mg/kg 3.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-06 3.7E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 7.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 8.9E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC -- 3.0E-02 mg/kg/day

--
EXPOSURE ROUTE TOTAL 1.E-05 2.E+00

EXPOSURE POINT TOTAL 5.E-05 9.E+00
EXPOSURE MEDIUM TOTAL 5.E-05 9.E+00
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TABLE 7-F.54
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 2.5E-09 ug/m3 1.0E-06 (ug/m3)-1 3.E-15 5.6E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 4.8E-10 ug/m3 3.1E-06 (ug/m3)-1 1.E-15 5.6E-09 ug/m3
Trichloroethene 0.61 mg/kg 4.8E-10 ug/m3 -- 5.6E-09 ug/m3 2.0E+00 ug/m3 3.E-09
Benzo(a)anthracene 0.053 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.8E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 3.6E-10 ug/m3 1.1E-03 (ug/m3)-1 4.E-13 8.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 7.5E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.6E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 6.6E-10 ug/m3 ND
Aroclor-1254 3.7 mg/kg 2.9E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 3.4E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 1.2E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 1.5E-07 ug/m3 ND
Aluminum 10070 mg/kg NC NC 9.2E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 18 mg/kg 1.4E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 1.6E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Chromium 17 mg/kg 7.0E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 3.7E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 4.4E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 144 mg/kg NC NC 1.3E-06 ug/m3 ND
Iron 12398 mg/kg NC NC 1.1E-04 ug/m3 ND
Manganese 171 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.7E-10 ug/m3 3.0E-01 ug/m3 6.E-10
Thallium 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Thorium 5.9 mg/kg NC NC 5.4E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 4.5E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Uranium 29.3 mg/kg NC NC 2.7E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 17.5 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3 mg/kg NC NC 2.7E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 6.0E-08 ug/m3 5.0E+01 ug/m3 1.E-09

EXPOSURE ROUTE TOTAL 6.E-09 7.E-05
EXPOSURE POINT TOTAL 6.E-09 7.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPOR INHALATIONTrichloroethene - Kidney 2.8E-02 ug/m3 1.7E-05 ug/m3 1.0E-06 (ug/m3)-1 2.E-11 3.7E-05 ug/m3
Trichloroethene - Liver&NHL 2.8E-02 ug/m3 3.2E-06 ug/m3 3.1E-06 (ug/m3)-1 1.E-11 3.7E-05 ug/m3
Trichloroethene 2.8E-02 ug/m3 3.2E-06 ug/m3 -- 3.7E-05 ug/m3 2.0E+00 ug/m3 2.E-05

EXPOSURE ROUTE TOTAL 3.E-11 2.E-05
EXPOSURE POINT TOTAL 3.E-11 2.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 9.E-05

SOIL TOTAL 5.E-05 9.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING 
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TABLE 7-F.55
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.307 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.261 mg/kg 1.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.389 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.5E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(k)fluoranthene 0.1 mg/kg 3.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 6.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 6.9 mg/kg 1.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 4.3E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 28 mg/kg 6.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-05 1.8E-05 mg/kg/day 2.0E-05 mg/kg/day 9.E-01
Aluminum 11098 mg/kg NC NC 7.0E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Antimony 1 mg/kg NC NC 6.3E-07 mg/kg/day 4.0E-04 mg/kg/day 2.E-03
Arsenic 16.4 mg/kg 3.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 1.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 2.7 mg/kg NC NC 1.7E-06 mg/kg/day 2.0E-03 mg/kg/day 9.E-04
Chromium 23.6 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 5 mg/kg NC NC 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 464 mg/kg NC NC 2.9E-04 mg/kg/day 4.0E-02 mg/kg/day 7.E-03
Iron 13041 mg/kg NC NC 8.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 49 mg/kg 1.1E-05 mg/kg/day NA 3.1E-05 mg/kg/day ND
Manganese 217 mg/kg NC NC 1.4E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thorium 5.3 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 3.0E-04 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 4.5E-07 mg/kg/day ND
Uranium 31 mg/kg NC NC 2.0E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 24 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 4.2 mg/kg NC NC 2.6E-06 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E-04

EXPOSURE ROUTE TOTAL 2.E-05 1.E+00

DERMAL Benzo(a)anthracene 0.307 mg/kg 6.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.261 mg/kg 5.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 8.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(b)fluoranthene 0.389 mg/kg 7.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.1 mg/kg 2.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 6.9 mg/kg 8.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.4E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 28 mg/kg 3.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 9.9E-06 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 4.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 6.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

EXPOSURE POINT TOTAL 3.E-05 2.E+00
EXPOSURE MEDIUM TOTAL 3.E-05 2.E+00
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TABLE 7-F.55
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.8E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 1.5E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 2.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 2.2E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.5E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 5.6E-10 ug/m3 1.1E-05 (ug/m3)-1 6.E-15 9.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 9.2E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.5E-09 ug/m3 ND
Aroclor-1254 6.9 mg/kg 2.2E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 6.3E-08 ug/m3 ND
Aroclor-1260 28 mg/kg 8.7E-08 ug/m3 5.7E-04 (ug/m3)-1 5.E-11 2.6E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 1.0E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 1 mg/kg NC NC 9.1E-09 ug/m3 ND
Arsenic 16.4 mg/kg 5.1E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.5E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Beryllium 2.7 mg/kg 8.4E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.5E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 23.6 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 1.6E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.6E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 464 mg/kg NC NC 4.2E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 49 mg/kg 1.5E-07 ug/m3 NA 4.5E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 4.3E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 6.5E-09 ug/m3 ND
Uranium 31 mg/kg NC NC 2.8E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 24 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.2 mg/kg NC NC 3.8E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.4E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 1.E-08 8.E-05
EXPOSURE POINT TOTAL 1.E-08 8.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 8.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

SOIL TOTAL 3.E-05 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.56
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 2.4E-07 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-09 3.8E-07 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 1.3E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 5.E-09 3.8E-07 mg/kg/day
Trichloroethene 0.61 mg/kg 1.3E-07 mg/kg/day -- 3.8E-07 mg/kg/day 5.0E-04 mg/kg/day 8.E-04
Benzo(a)anthracene 0.053 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.088 mg/kg 3.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.18 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 2.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 3.7 mg/kg 8.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.3E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 16 mg/kg 3.5E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 1.0E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aluminum 10070 mg/kg NC NC 6.3E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 18 mg/kg 3.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Chromium 17 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.8 mg/kg NC NC 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 144 mg/kg NC NC 9.1E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 12398 mg/kg NC NC 7.8E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 171 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Mercury 0.019 mg/kg NC NC 1.2E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Thallium 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 3.7E-06 mg/kg/day ND
Titanium 496 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 1.8E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 17.5 mg/kg NC NC 1.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 3 mg/kg NC NC 1.9E-06 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

EXPOSURE ROUTE TOTAL 1.E-05 7.E-01

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(a)pyrene 0.088 mg/kg 1.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.18 mg/kg 3.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Aroclor-1254 3.7 mg/kg 4.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-07 1.3E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aroclor-1260 16 mg/kg 1.9E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.6E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 4.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-07 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

--
EXPOSURE ROUTE TOTAL 6.E-06 4.E-01

EXPOSURE POINT TOTAL 2.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 1.E+00
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TABLE 7-F.56
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 3.4E-09 ug/m3 1.0E-06 (ug/m3)-1 3.E-15 5.6E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 1.9E-09 ug/m3 3.1E-06 (ug/m3)-1 6.E-15 5.6E-09 ug/m3
Trichloroethene 0.61 mg/kg 1.9E-09 ug/m3 -- 5.6E-09 ug/m3 2.0E+00 ug/m3 3.E-09
Benzo(a)anthracene 0.053 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.8E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 4.9E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 8.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 1.0E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.6E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 4.0E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 6.6E-10 ug/m3 ND
Aroclor-1254 3.7 mg/kg 1.2E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 3.4E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 5.0E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.5E-07 ug/m3 ND
Aluminum 10070 mg/kg NC NC 9.2E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 18 mg/kg 5.6E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.6E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Chromium 17 mg/kg 9.6E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 1.5E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.4E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 144 mg/kg NC NC 1.3E-06 ug/m3 ND
Iron 12398 mg/kg NC NC 1.1E-04 ug/m3 ND
Manganese 171 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.7E-10 ug/m3 3.0E-01 ug/m3 6.E-10
Thallium 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Thorium 5.9 mg/kg NC NC 5.4E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 4.5E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.4E-08 ug/m3 ND
Uranium 29.3 mg/kg NC NC 2.7E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 17.5 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3 mg/kg NC NC 2.7E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 6.0E-08 ug/m3 5.0E+01 ug/m3 1.E-09

EXPOSURE ROUTE TOTAL 8.E-09 7.E-05
EXPOSURE POINT TOTAL 8.E-09 7.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPOR INHALATIONTrichloroethene - Kidney 2.8E-02 ug/m3 2.3E-05 ug/m3 1.0E-06 (ug/m3)-1 2.E-11 3.7E-05 ug/m3
Trichloroethene - Liver&NHL 2.8E-02 ug/m3 1.3E-05 ug/m3 3.1E-06 (ug/m3)-1 4.E-11 3.7E-05 ug/m3
Trichloroethene 2.8E-02 ug/m3 1.3E-05 ug/m3 -- 3.7E-05 ug/m3 2.0E+00 ug/m3 2.E-05

EXPOSURE ROUTE TOTAL 6.E-11 2.E-05
EXPOSURE POINT TOTAL 6.E-11 2.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 9.E-05

SOIL TOTAL 2.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING 
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TABLE 7-F.57
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Aluminum 11678 mg/kg NC NC 6.9E-02 mg/kg/day 1.0E+00 mg/kg/day 7.E-02

Arsenic 7.6 mg/kg 3.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.5E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.95 mg/kg NC NC 5.6E-06 mg/kg/day 2.0E-03 mg/kg/day 3.E-03
Chromium 18 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 3.2 mg/kg NC NC 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Iron 11504 mg/kg NC NC 6.8E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 28 mg/kg 1.4E-05 mg/kg/day NA 1.6E-04 mg/kg/day ND
Manganese 116 mg/kg NC NC 6.8E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thorium 5.3 mg/kg NC NC 3.1E-05 mg/kg/day ND
Titanium 551 mg/kg NC NC 3.2E-03 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 3.8E-06 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 6.E-06 6.E-01

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day

CHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 5.E-07 1.E-02

EXPOSURE POINT TOTAL 6.E-06 7.E-01
EXPOSURE MEDIUM TOTAL 6.E-06 7.E-01

SOIL AIR DUST INHALATION Aluminum 11678 mg/kg NC NC 1.1E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.6 mg/kg 5.9E-09 ug/m3 4.3E-03 (ug/m3)-1 3.E-11 6.9E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.95 mg/kg 7.4E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 8.7E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 18 mg/kg 7.5E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 3.2 mg/kg 2.5E-09 ug/m3 2.5E-06 (ug/m3)-1 6.E-15 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Iron 11504 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 28 mg/kg 2.2E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 116 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 551 mg/kg NC NC 5.0E-06 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 5.9E-09 ug/m3 ND
Uranium 19.2 mg/kg NC NC 1.7E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 6.E-09 6.E-05
EXPOSURE POINT TOTAL 6.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 6.E-05

SOIL TOTAL 6.E-06 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.58
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 6.4E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02

Arsenic 6 mg/kg 3.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 3.5E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 27.1 mg/kg NC NC 1.6E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 4.4 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Copper 123 mg/kg NC NC 7.2E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 15700 mg/kg NC NC 9.2E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 356 mg/kg NC NC 2.1E-03 mg/kg/day 7.1E-02 mg/kg/day 3.E-02
Thallium 0.21 mg/kg NC NC 1.2E-06 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 3.6E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.0E-03 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 3.2E-06 mg/kg/day ND
Uranium 44 mg/kg NC NC 2.6E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 23 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02
Zirconium 4.8 mg/kg NC NC 2.8E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-06 1.E+00

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 2.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 27.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 6.0E-04 mg/kg/day

CHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 1.E-02

EXPOSURE POINT TOTAL 5.E-06 1.E+00
EXPOSURE MEDIUM TOTAL 5.E-06 1.E+00

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 9.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6 mg/kg 4.7E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 27.1 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 2.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 3.4E-09 ug/m3 2.5E-06 (ug/m3)-1 9.E-15 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 123 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 15700 mg/kg NC NC 1.4E-04 ug/m3 ND
Manganese 356 mg/kg NC NC 3.2E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Thallium 0.21 mg/kg NC NC 1.9E-09 ug/m3 ND
Thorium 6.1 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 4.9E-09 ug/m3 ND
Uranium 44 mg/kg NC NC 4.0E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.8 mg/kg NC NC 4.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 9.E-09 1.E-04
EXPOSURE POINT TOTAL 9.E-09 1.E-04

EXPOSURE MEDIUM TOTAL 9.E-09 1.E-04

SOIL TOTAL 5.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.59
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Aluminum 11678 mg/kg NC NC 7.4E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03

Arsenic 7.6 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.8E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.95 mg/kg NC NC 6.0E-07 mg/kg/day 2.0E-03 mg/kg/day 3.E-04
Chromium 18 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 3.2 mg/kg NC NC 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Iron 11504 mg/kg NC NC 7.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 28 mg/kg 6.0E-06 mg/kg/day NA 1.8E-05 mg/kg/day ND
Manganese 116 mg/kg NC NC 7.3E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thorium 5.3 mg/kg NC NC 3.3E-06 mg/kg/day ND
Titanium 551 mg/kg NC NC 3.5E-04 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 4.1E-07 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 2.E-06 7.E-02

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 2.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day

CHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 3.E-07 2.E-03

EXPOSURE POINT TOTAL 3.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 7.E-02

SOIL AIR DUST INHALATION Aluminum 11678 mg/kg NC NC 1.1E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.6 mg/kg 2.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.9E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.95 mg/kg 3.0E-09 ug/m3 2.4E-03 (ug/m3)-1 7.E-12 8.7E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 18 mg/kg 1.0E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 3.2 mg/kg 1.0E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Iron 11504 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 28 mg/kg 8.7E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 116 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 551 mg/kg NC NC 5.0E-06 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 5.9E-09 ug/m3 ND
Uranium 19.2 mg/kg NC NC 1.7E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 9.E-09 6.E-05
EXPOSURE POINT TOTAL 9.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 6.E-05

SOIL TOTAL 3.E-06 7.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.60
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 6.8E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03

Arsenic 6 mg/kg 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 27.1 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-03 mg/kg/day 6.E-03
Cobalt 4.4 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Copper 123 mg/kg NC NC 7.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 15700 mg/kg NC NC 9.9E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 356 mg/kg NC NC 2.2E-04 mg/kg/day 7.1E-02 mg/kg/day 3.E-03
Thallium 0.21 mg/kg NC NC 1.3E-07 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 3.8E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 3.4E-07 mg/kg/day ND
Uranium 44 mg/kg NC NC 2.8E-05 mg/kg/day 6.0E-04 mg/kg/day 5.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 4.8 mg/kg NC NC 3.0E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 1.E-01

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.5E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 27.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 6.0E-04 mg/kg/day

CHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 2.E-03

EXPOSURE POINT TOTAL 2.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 1.E-01

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 9.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6 mg/kg 1.9E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 27.1 mg/kg 1.5E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 1.4E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 123 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 15700 mg/kg NC NC 1.4E-04 ug/m3 ND
Manganese 356 mg/kg NC NC 3.2E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Thallium 0.21 mg/kg NC NC 1.9E-09 ug/m3 ND
Thorium 6.1 mg/kg NC NC 5.6E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 4.9E-09 ug/m3 ND
Uranium 44 mg/kg NC NC 4.0E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.8 mg/kg NC NC 4.4E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 2.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.61
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Benzo(a)pyrene 0.0439 mg/kg 1.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Benzo(b)fluoranthene 0.048 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Bis(2-Chloroethyl)ether 1.53 mg/kg 1.2E-07 mg/kg/day 1.1E+00 (mg/kg/day)-1 1.E-07 1.5E-06 mg/kg/day ND
Carbazole 0.0222 mg/kg 1.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 2.1E-08 mg/kg/day ND
Aroclor-1254 0.21 mg/kg 1.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 2.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.061 mg/kg 5.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 5.8E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 4904 mg/kg NC NC 4.7E-03 mg/kg/day 1.0E+00 mg/kg/day 5.E-03
Arsenic 3 mg/kg 2.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Beryllium 9.3 mg/kg NC NC 8.8E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Chromium 10.7 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 2 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 106 mg/kg NC NC 1.0E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 4557 mg/kg NC NC 4.3E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Mercury 0.26 mg/kg NC NC 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Molybdenum 48 mg/kg NC NC 4.6E-05 mg/kg/day 5.0E-03 mg/kg/day 9.E-03
Thallium 0.21 mg/kg NC NC 2.0E-07 mg/kg/day ND
Thorium 1.9 mg/kg NC NC 1.8E-06 mg/kg/day ND
Titanium 265 mg/kg NC NC 2.5E-04 mg/kg/day ND
Tungsten 3.5 mg/kg NC NC 3.3E-06 mg/kg/day ND
Uranium 26 mg/kg NC NC 2.5E-05 mg/kg/day 6.0E-04 mg/kg/day 4.E-02
Zirconium 2.7 mg/kg NC NC 2.6E-06 mg/kg/day ND
C11-C22 Aromatics 307 mg/kg NC NC 2.9E-04 mg/kg/day 3.0E-02 mg/kg/day 1.E-02

EXPOSURE ROUTE TOTAL 7.E-07 1.E-01

DERMAL Benzo(a)pyrene 0.0439 mg/kg 5.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-08 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.048 mg/kg 6.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Bis(2-Chloroethyl)ether 1.53 mg/kg -- 1.1E+00 (mg/kg/day)-1 -- ND
Carbazole 0.0222 mg/kg 4.2E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-12 4.9E-09 mg/kg/day ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Aroclor-1254 0.21 mg/kg 5.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 6.5E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aroclor-1260 0.061 mg/kg 1.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-09 1.9E-08 mg/kg/day 2.0E-05 mg/kg/day 9.E-04
Aluminum 4904 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 3 mg/kg 1.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-08 2.0E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Beryllium 9.3 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 10.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 106 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 4557 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 0.26 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 48 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 1.9 mg/kg NC NC -- ND
Titanium 265 mg/kg NC NC -- ND
Tungsten 3.5 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 307 mg/kg NC NC 6.8E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

--
EXPOSURE ROUTE TOTAL 9.E-08 7.E-03

EXPOSURE POINT TOTAL 8.E-07 1.E-01
EXPOSURE MEDIUM TOTAL 8.E-07 1.E-01

SEDIMENT TOTAL 8.E-07 1.E-01
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TABLE 7-F.61
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SURFACE WATER SPHAGNUM BOG DERMAL Trichloroethene - Kidney 0.00035 mg/l 5.6E-08 mg/kg/day 9.3E-03 mg/kg/day 5.E-10 1.2E-07 mg/kg/day
Trichloroethene - Liver&NHL 0.00035 mg/l 1.1E-08 mg/kg/day 3.6E-02 mg/kg/day 4.E-10 1.2E-07 mg/kg/day
Trichloroethene 0.00035 mg/l 6.0E-09 mg/kg/day 7.0E-08 mg/kg/day 5.0E-04 mg/kg/day 1.E-04
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 1.2E-07 mg/kg/day NA 1.4E-06 mg/kg/day 5.0E-02 mg/kg/day 3.E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 3.1E-07 mg/kg/day 6.0E-05 mg/kg/day 5.E-03
Arsenic 0.0015 mg/l 1.9E-09 mg/kg/day 1.5E+00 mg/kg/day 3.E-09 2.2E-08 mg/kg/day 3.0E-04 mg/kg/day 7.E-05
Barium 0.029 mg/l NC NC 4.2E-07 mg/kg/day 1.4E-02 mg/kg/day 3.E-05
Beryllium 0.0059 mg/l NC NC 8.5E-08 mg/kg/day 1.4E-05 mg/kg/day 6.E-03
Cadmium 0.0002 mg/l NC NC 2.9E-09 mg/kg/day 2.5E-05 mg/kg/day 1.E-04
Chromium 0.0222 mg/l NC NC 6.4E-07 mg/kg/day 7.5E-05 mg/kg/day 9.E-03
Cobalt 0.00074 mg/l NC NC 1.1E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Copper 0.13 mg/l NC NC 1.9E-06 mg/kg/day 4.0E-02 mg/kg/day 5.E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 1.7E-06 mg/kg/day 9.6E-04 mg/kg/day 2.E-03
Mercury 0.00037 mg/l NC NC 5.4E-09 mg/kg/day 2.1E-05 mg/kg/day 3.E-04
Molybdenum 0.056 mg/l NC NC 8.1E-07 mg/kg/day 5.0E-03 mg/kg/day 2.E-04
Nickel 0.0077 mg/l NC NC 2.2E-08 mg/kg/day 8.0E-04 mg/kg/day 3.E-05
Selenium 0.0033 mg/l NC NC 4.8E-08 mg/kg/day 5.0E-03 mg/kg/day 1.E-05
Thallium 0.00018 mg/l NC NC 2.6E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 3.0E-07 mg/kg/day 6.0E-04 mg/kg/day 5.E-04
Vanadium 0.0044 mg/l NC NC 6.4E-08 mg/kg/day 1.3E-04 mg/kg/day 5.E-04
Zirconium 0.0013 mg/l NC NC -- ND

SURFACE 
WATER

C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day
C9-C18 Aliphatics 0.03 mg/l NC NC -- 1.0E-01 mg/kg/day

EXPOSURE ROUTE TOTAL 4.E-09 2.E-02
EXPOSURE POINT TOTAL 4.E-09 2.E-02

EXPOSURE MEDIUM TOTAL 4.E-09 2.E-02

SURFACE WATER TOTAL 4.E-09 2.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.62
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Benzo(a)pyrene 0.0439 mg/kg 2.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 4.5E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07

Benzo(b)fluoranthene 0.048 mg/kg 3.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 4.9E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Bis(2-Chloroethyl)ether 1.53 mg/kg 5.3E-08 mg/kg/day 1.1E+00 (mg/kg/day)-1 6.E-08 1.6E-07 mg/kg/day ND
Carbazole 0.0222 mg/kg 7.7E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-11 2.3E-09 mg/kg/day ND
Aroclor-1254 0.21 mg/kg 7.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 2.1E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aroclor-1260 0.061 mg/kg 2.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-09 6.2E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04
Aluminum 4904 mg/kg NC NC 5.0E-04 mg/kg/day 1.0E+00 mg/kg/day 5.E-04
Arsenic 3 mg/kg 1.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 9.3 mg/kg NC NC 9.5E-07 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 10.7 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-03 mg/kg/day 4.E-04
Cobalt 2 mg/kg NC NC 2.0E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Copper 106 mg/kg NC NC 1.1E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 4557 mg/kg NC NC 4.6E-04 mg/kg/day 7.0E-01 mg/kg/day 7.E-04
Mercury 0.26 mg/kg NC NC 2.6E-08 mg/kg/day 3.0E-04 mg/kg/day 9.E-05
Molybdenum 48 mg/kg NC NC 4.9E-06 mg/kg/day 5.0E-03 mg/kg/day 1.E-03
Thallium 0.21 mg/kg NC NC 2.1E-08 mg/kg/day ND
Thorium 1.9 mg/kg NC NC 1.9E-07 mg/kg/day ND
Titanium 265 mg/kg NC NC 2.7E-05 mg/kg/day ND
Tungsten 3.5 mg/kg NC NC 3.6E-07 mg/kg/day ND
Uranium 26 mg/kg NC NC 2.6E-06 mg/kg/day 6.0E-04 mg/kg/day 4.E-03
Zirconium 2.7 mg/kg NC NC 2.7E-07 mg/kg/day ND
C11-C22 Aromatics 307 mg/kg NC NC 3.1E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL 3.E-07 1.E-02

DERMAL Benzo(a)pyrene 0.0439 mg/kg 3.2E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 5.2E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.048 mg/kg 3.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 5.7E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Bis(2-Chloroethyl)ether 1.53 mg/kg -- 1.1E+00 (mg/kg/day)-1 -- ND
Carbazole 0.0222 mg/kg 6.9E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 2.0E-09 mg/kg/day ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Aroclor-1254 0.21 mg/kg 9.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.7E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aroclor-1260 0.061 mg/kg 2.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 7.7E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04
Aluminum 4904 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 3 mg/kg 2.8E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 8.2E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 9.3 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 10.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 106 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 4557 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 0.26 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 48 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 1.9 mg/kg NC NC -- ND
Titanium 265 mg/kg NC NC -- ND
Tungsten 3.5 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 307 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-02 mg/kg/day 9.E-04

--
EXPOSURE ROUTE TOTAL 9.E-08 3.E-03

EXPOSURE POINT TOTAL 3.E-07 1.E-02
EXPOSURE MEDIUM TOTAL 3.E-07 1.E-02

SEDIMENT TOTAL 3.E-07 1.E-02
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TABLE 7-F.62
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SURFACE WATER SPHAGNUM BOG DERMAL Trichloroethene - Kidney 0.00035 mg/l 3.4E-08 mg/kg/day 9.3E-03 mg/kg/day 3.E-10 5.4E-08 mg/kg/day
Trichloroethene - Liver&NHL 0.00035 mg/l 1.9E-08 mg/kg/day 3.6E-02 mg/kg/day 7.E-10 5.4E-08 mg/kg/day
Trichloroethene 0.00035 mg/l 1.0E-08 mg/kg/day 3.0E-08 mg/kg/day 5.0E-04 mg/kg/day 6.E-05
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 2.1E-07 mg/kg/day NA 6.2E-07 mg/kg/day 5.0E-02 mg/kg/day 1.E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 1.4E-07 mg/kg/day 6.0E-05 mg/kg/day 2.E-03
Arsenic 0.0015 mg/l 3.3E-09 mg/kg/day 1.5E+00 mg/kg/day 5.E-09 9.5E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Barium 0.029 mg/l NC NC 1.8E-07 mg/kg/day 1.4E-02 mg/kg/day 1.E-05
Beryllium 0.0059 mg/l NC NC 3.7E-08 mg/kg/day 1.4E-05 mg/kg/day 3.E-03
Cadmium 0.0002 mg/l NC NC 1.3E-09 mg/kg/day 2.5E-05 mg/kg/day 5.E-05
Chromium 0.0222 mg/l NC NC 2.8E-07 mg/kg/day 7.5E-05 mg/kg/day 4.E-03
Cobalt 0.00074 mg/l NC NC 4.7E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Copper 0.13 mg/l NC NC 8.2E-07 mg/kg/day 4.0E-02 mg/kg/day 2.E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 7.6E-07 mg/kg/day 9.6E-04 mg/kg/day 8.E-04
Mercury 0.00037 mg/l NC NC 2.3E-09 mg/kg/day 2.1E-05 mg/kg/day 1.E-04
Molybdenum 0.056 mg/l NC NC 3.6E-07 mg/kg/day 5.0E-03 mg/kg/day 7.E-05
Nickel 0.0077 mg/l NC NC 9.8E-09 mg/kg/day 8.0E-04 mg/kg/day 1.E-05
Selenium 0.0033 mg/l NC NC 2.1E-08 mg/kg/day 5.0E-03 mg/kg/day 4.E-06
Thallium 0.00018 mg/l NC NC 1.1E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 1.3E-07 mg/kg/day 6.0E-04 mg/kg/day 2.E-04
Vanadium 0.0044 mg/l NC NC 2.8E-08 mg/kg/day 1.3E-04 mg/kg/day 2.E-04
Zirconium 0.0013 mg/l NC NC -- ND

SURFACE 
WATER

C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day
C9-C18 Aliphatics 0.03 mg/l NC NC -- 1.0E-01 mg/kg/day

EXPOSURE ROUTE TOTAL 6.E-09 1.E-02
EXPOSURE POINT TOTAL 6.E-09 1.E-02

EXPOSURE MEDIUM TOTAL 6.E-09 1.E-02

SURFACE WATER TOTAL 6.E-09 1.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.63
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG SW CORNER INGESTION Benzo(a)pyrene 0.057 mg/kg 2.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Bis(2-Chloroethyl)ether 0.478 mg/kg 3.9E-08 mg/kg/day 1.1E+00 (mg/kg/day)-1 4.E-08 4.5E-07 mg/kg/day ND
Aroclor-1254 14.7 mg/kg 1.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.4E-05 mg/kg/day 2.0E-05 mg/kg/day 7.E-01
Aroclor-1260 0.22 mg/kg 1.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 2.1E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 8023 mg/kg NC NC 7.6E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03
Arsenic 6.1 mg/kg 5.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-07 5.8E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 95 mg/kg NC NC 9.0E-05 mg/kg/day 2.0E-03 mg/kg/day 5.E-02
Chromium 62 mg/kg NC NC 5.9E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 3.4 mg/kg NC NC 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 848 mg/kg NC NC 8.1E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 5925 mg/kg NC NC 5.6E-03 mg/kg/day 7.0E-01 mg/kg/day 8.E-03
Mercury 5.8 mg/kg NC NC 5.5E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Molybdenum 171 mg/kg NC NC 1.6E-04 mg/kg/day 5.0E-03 mg/kg/day 3.E-02
Thallium 0.5 mg/kg NC NC 4.7E-07 mg/kg/day ND
Thorium 8.3 mg/kg NC NC 7.9E-06 mg/kg/day ND
Titanium 349 mg/kg NC NC 3.3E-04 mg/kg/day ND
Tungsten 31 mg/kg NC NC 2.9E-05 mg/kg/day ND
Uranium 167 mg/kg NC NC 1.6E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Zirconium 69 mg/kg NC NC 6.6E-05 mg/kg/day ND
C11-C22 Aromatics 676 mg/kg NC NC 6.4E-04 mg/kg/day 3.0E-02 mg/kg/day 2.E-02

EXPOSURE ROUTE TOTAL 3.E-06 1.E+00

DERMAL Benzo(a)pyrene 0.057 mg/kg 7.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Bis(2-Chloroethyl)ether 0.478 mg/kg -- 1.1E+00 (mg/kg/day)-1 -- ND
Aroclor-1254 14.7 mg/kg 3.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 4.6E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.22 mg/kg 5.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 6.8E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 8023 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.1 mg/kg 3.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 4.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Beryllium 95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 62 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 848 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 5925 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 5.8 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 171 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.5 mg/kg NC NC -- ND
Thorium 8.3 mg/kg NC NC -- ND
Titanium 349 mg/kg NC NC -- ND
Tungsten 31 mg/kg NC NC -- ND
Uranium 167 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 69 mg/kg NC NC -- ND
C11-C22 Aromatics 676 mg/kg NC NC 1.5E-04 mg/kg/day 3.0E-02 mg/kg/day 5.E-03

--
EXPOSURE ROUTE TOTAL 9.E-07 2.E-01

EXPOSURE POINT TOTAL 4.E-06 1.E+00
EXPOSURE MEDIUM TOTAL 4.E-06 1.E+00

SEDIMENT TOTAL 4.E-06 1.E+00
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TABLE 7-F.63
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SURFACE WATER SPHAGNUM BOG SW CORNER DERMAL Trichloroethene - Kidney 0.00035 mg/l 5.6E-08 mg/kg/day 9.3E-03 mg/kg/day 5.E-10 1.2E-07 mg/kg/day
Trichloroethene - Liver&NHL 0.00035 mg/l 1.1E-08 mg/kg/day 3.6E-02 mg/kg/day 4.E-10 1.2E-07 mg/kg/day
Trichloroethene 0.00035 mg/l 6.0E-09 mg/kg/day 7.0E-08 mg/kg/day 5.0E-04 mg/kg/day 1.E-04
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 1.2E-07 mg/kg/day NA 1.4E-06 mg/kg/day 5.0E-02 mg/kg/day 3.E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 3.1E-07 mg/kg/day 6.0E-05 mg/kg/day 5.E-03
Arsenic 0.0015 mg/l 1.9E-09 mg/kg/day 1.5E+00 mg/kg/day 3.E-09 2.2E-08 mg/kg/day 3.0E-04 mg/kg/day 7.E-05
Barium 0.029 mg/l NC NC 4.2E-07 mg/kg/day 1.4E-02 mg/kg/day 3.E-05
Beryllium 0.0059 mg/l NC NC 8.5E-08 mg/kg/day 1.4E-05 mg/kg/day 6.E-03
Cadmium 0.0002 mg/l NC NC 2.9E-09 mg/kg/day 2.5E-05 mg/kg/day 1.E-04
Chromium 0.0222 mg/l NC NC 6.4E-07 mg/kg/day 7.5E-05 mg/kg/day 9.E-03
Cobalt 0.00074 mg/l NC NC 1.1E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Copper 0.13 mg/l NC NC 1.9E-06 mg/kg/day 4.0E-02 mg/kg/day 5.E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 1.7E-06 mg/kg/day 9.6E-04 mg/kg/day 2.E-03
Mercury 0.00037 mg/l NC NC 5.4E-09 mg/kg/day 2.1E-05 mg/kg/day 3.E-04
Molybdenum 0.056 mg/l NC NC 8.1E-07 mg/kg/day 5.0E-03 mg/kg/day 2.E-04
Nickel 0.0077 mg/l NC NC 2.2E-08 mg/kg/day 8.0E-04 mg/kg/day 3.E-05
Selenium 0.0033 mg/l NC NC 4.8E-08 mg/kg/day 5.0E-03 mg/kg/day 1.E-05
Thallium 0.00018 mg/l NC NC 2.6E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 3.0E-07 mg/kg/day 6.0E-04 mg/kg/day 5.E-04
Vanadium 0.0044 mg/l NC NC 6.4E-08 mg/kg/day 1.3E-04 mg/kg/day 5.E-04
Zirconium 0.0013 mg/l NC NC -- ND

SURFACE 
WATER

C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day
C9-C18 Aliphatics 0.03 mg/l NC NC -- 1.0E-01 mg/kg/day

EXPOSURE ROUTE TOTAL 4.E-09 2.E-02
EXPOSURE POINT TOTAL 4.E-09 2.E-02

EXPOSURE MEDIUM TOTAL 4.E-09 2.E-02

SURFACE WATER TOTAL 4.E-09 2.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.64
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG SW CORNER INGESTION Benzo(a)pyrene 0.057 mg/kg 3.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 5.8E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07

Bis(2-Chloroethyl)ether 0.478 mg/kg 1.7E-08 mg/kg/day 1.1E+00 (mg/kg/day)-1 2.E-08 4.9E-08 mg/kg/day ND
Aroclor-1254 14.7 mg/kg 5.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aroclor-1260 0.22 mg/kg 7.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.2E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aluminum 8023 mg/kg NC NC 8.2E-04 mg/kg/day 1.0E+00 mg/kg/day 8.E-04
Arsenic 6.1 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.2E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 95 mg/kg NC NC 9.7E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-03
Chromium 62 mg/kg NC NC 6.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.4 mg/kg NC NC 3.5E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Copper 848 mg/kg NC NC 8.6E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 5925 mg/kg NC NC 6.0E-04 mg/kg/day 7.0E-01 mg/kg/day 9.E-04
Mercury 5.8 mg/kg NC NC 5.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Molybdenum 171 mg/kg NC NC 1.7E-05 mg/kg/day 5.0E-03 mg/kg/day 3.E-03
Thallium 0.5 mg/kg NC NC 5.1E-08 mg/kg/day ND
Thorium 8.3 mg/kg NC NC 8.4E-07 mg/kg/day ND
Titanium 349 mg/kg NC NC 3.6E-05 mg/kg/day ND
Tungsten 31 mg/kg NC NC 3.2E-06 mg/kg/day ND
Uranium 167 mg/kg NC NC 1.7E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Zirconium 69 mg/kg NC NC 7.0E-06 mg/kg/day ND
C11-C22 Aromatics 676 mg/kg NC NC 6.9E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 1.E-06 1.E-01

DERMAL Benzo(a)pyrene 0.057 mg/kg 4.1E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 6.7E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Bis(2-Chloroethyl)ether 0.478 mg/kg -- 1.1E+00 (mg/kg/day)-1 -- ND
Aroclor-1254 14.7 mg/kg 6.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.9E-06 mg/kg/day 2.0E-05 mg/kg/day 9.E-02
Aroclor-1260 0.22 mg/kg 9.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.8E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aluminum 8023 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.1 mg/kg 5.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-08 1.7E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Beryllium 95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 62 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 848 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 5925 mg/kg NC NC -- 7.0E-01 mg/kg/day
Mercury 5.8 mg/kg NC NC -- 2.1E-05 mg/kg/day
Molybdenum 171 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.5 mg/kg NC NC -- ND
Thorium 8.3 mg/kg NC NC -- ND
Titanium 349 mg/kg NC NC -- ND
Tungsten 31 mg/kg NC NC -- ND
Uranium 167 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 69 mg/kg NC NC -- ND
C11-C22 Aromatics 676 mg/kg NC NC 6.1E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

--
EXPOSURE ROUTE TOTAL 1.E-06 1.E-01

EXPOSURE POINT TOTAL 3.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 3.E-06 2.E-01

SEDIMENT TOTAL 3.E-06 2.E-01
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TABLE 7-F.64
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SURFACE WATER SPHAGNUM BOG SW CORNER DERMAL Trichloroethene - Kidney 0.00035 mg/l 3.4E-08 mg/kg/day 9.3E-03 mg/kg/day 3.E-10 5.4E-08 mg/kg/day
Trichloroethene - Liver&NHL 0.00035 mg/l 1.9E-08 mg/kg/day 3.6E-02 mg/kg/day 7.E-10 5.4E-08 mg/kg/day
Trichloroethene 0.00035 mg/l 1.0E-08 mg/kg/day 3.0E-08 mg/kg/day 5.0E-04 mg/kg/day 6.E-05
Indeno(1,2,3-cd)pyrene 0.0001 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
m/p-Methylphenol 0.00689 mg/l 2.1E-07 mg/kg/day NA 6.2E-07 mg/kg/day 5.0E-02 mg/kg/day 1.E-05
Aroclor-1254 0.0001 mg/l -- 2.0E+00 mg/kg/day -- 2.0E-05 mg/kg/day
Aluminum 0.692 mg/l NC NC -- 1.0E+00 mg/kg/day
Antimony 0.0216 mg/l NC NC 1.4E-07 mg/kg/day 6.0E-05 mg/kg/day 2.E-03
Arsenic 0.0015 mg/l 3.3E-09 mg/kg/day 1.5E+00 mg/kg/day 5.E-09 9.5E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Barium 0.029 mg/l NC NC 1.8E-07 mg/kg/day 1.4E-02 mg/kg/day 1.E-05
Beryllium 0.0059 mg/l NC NC 3.7E-08 mg/kg/day 1.4E-05 mg/kg/day 3.E-03
Cadmium 0.0002 mg/l NC NC 1.3E-09 mg/kg/day 2.5E-05 mg/kg/day 5.E-05
Chromium 0.0222 mg/l NC NC 2.8E-07 mg/kg/day 7.5E-05 mg/kg/day 4.E-03
Cobalt 0.00074 mg/l NC NC 4.7E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Copper 0.13 mg/l NC NC 8.2E-07 mg/kg/day 4.0E-02 mg/kg/day 2.E-05
Iron 1.1 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0079 mg/l -- NA -- ND
Manganese 0.12 mg/l NC NC 7.6E-07 mg/kg/day 9.6E-04 mg/kg/day 8.E-04
Mercury 0.00037 mg/l NC NC 2.3E-09 mg/kg/day 2.1E-05 mg/kg/day 1.E-04
Molybdenum 0.056 mg/l NC NC 3.6E-07 mg/kg/day 5.0E-03 mg/kg/day 7.E-05
Nickel 0.0077 mg/l NC NC 9.8E-09 mg/kg/day 8.0E-04 mg/kg/day 1.E-05
Selenium 0.0033 mg/l NC NC 2.1E-08 mg/kg/day 5.0E-03 mg/kg/day 4.E-06
Thallium 0.00018 mg/l NC NC 1.1E-09 mg/kg/day ND
Titanium 0.019 mg/l NC NC -- ND
Tungsten 0.0022 mg/l NC NC -- ND
Uranium 0.021 mg/l NC NC 1.3E-07 mg/kg/day 6.0E-04 mg/kg/day 2.E-04
Vanadium 0.0044 mg/l NC NC 2.8E-08 mg/kg/day 1.3E-04 mg/kg/day 2.E-04
Zirconium 0.0013 mg/l NC NC -- ND

SURFACE 
WATER

C11-C22 Aromatics 0.41 mg/l NC NC -- 3.0E-02 mg/kg/day
C9-C18 Aliphatics 0.03 mg/l NC NC -- 1.0E-01 mg/kg/day

EXPOSURE ROUTE TOTAL 6.E-09 1.E-02
EXPOSURE POINT TOTAL 6.E-09 1.E-02

EXPOSURE MEDIUM TOTAL 6.E-09 1.E-02

SURFACE WATER TOTAL 6.E-09 1.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.65
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT COOLING POND INGESTION Benzo(a)anthracene 0.64 mg/kg 2.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.1E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

Benzo(a)pyrene 0.89 mg/kg 3.8E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 8.5E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 1.1 mg/kg 4.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 1.0E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.15 mg/kg 6.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.16 mg/kg 1.3E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 1.5E-07 mg/kg/day ND
Dibenz(a,h)anthracene 0.195 mg/kg 8.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Indeno(1,2,3-cd)pyrene 0.42 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 366 mg/kg 3.0E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-05 3.5E-04 mg/kg/day 2.0E-05 mg/kg/day 2.E+01
Aroclor-1260 0.0697 mg/kg 5.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 6.6E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 8907 mg/kg NC NC 8.5E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03
Arsenic 14.6 mg/kg 1.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 1.4E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Chromium 17.9 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-03 mg/kg/day 6.E-03
Cobalt 5.6 mg/kg NC NC 5.3E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Copper 648 mg/kg NC NC 6.2E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 9999 mg/kg NC NC 9.5E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 143 mg/kg NC NC 1.4E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.12 mg/kg NC NC 1.1E-07 mg/kg/day ND
Thorium 4.5 mg/kg NC NC 4.3E-06 mg/kg/day ND
Titanium 455 mg/kg NC NC 4.3E-04 mg/kg/day ND
Tungsten 0.82 mg/kg NC NC 7.8E-07 mg/kg/day ND
Uranium 48 mg/kg NC NC 4.6E-05 mg/kg/day 6.0E-04 mg/kg/day 8.E-02
Zirconium 3.6 mg/kg NC NC 3.4E-06 mg/kg/day ND
C11-C22 Aromatics 138 mg/kg NC NC 1.3E-04 mg/kg/day 3.0E-02 mg/kg/day 4.E-03

EXPOSURE ROUTE TOTAL 7.E-05 2.E+01

DERMAL Benzo(a)anthracene 0.64 mg/kg 8.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(a)pyrene 0.89 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 1.1 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(k)fluoranthene 0.15 mg/kg 2.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.16 mg/kg 3.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 6.E-11 3.6E-08 mg/kg/day ND
Dibenz(a,h)anthracene 0.195 mg/kg 2.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.42 mg/kg 5.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 366 mg/kg 9.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-05 1.1E-04 mg/kg/day 2.0E-05 mg/kg/day 6.E+00
Aroclor-1260 0.0697 mg/kg 1.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-09 2.2E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aluminum 8907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 14.6 mg/kg 8.3E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 9.7E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Chromium 17.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 648 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9999 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 143 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 4.5 mg/kg NC NC -- ND
Titanium 455 mg/kg NC NC -- ND
Tungsten 0.82 mg/kg NC NC -- ND
Uranium 48 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 3.6 mg/kg NC NC -- ND
C11-C22 Aromatics 138 mg/kg NC NC 3.1E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 2.E-05 6.E+00

EXPOSURE POINT TOTAL 9.E-05 2.E+01
EXPOSURE MEDIUM TOTAL 9.E-05 2.E+01

SEDIMENT TOTAL 9.E-05 2.E+01
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TABLE 7-F.65
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SURFACE WATER COOLING POND INGESTION Benzo(a)anthracene 0.00026 mg/l 9.7E-09 mg/kg/day 7.3E-01 mg/kg/day 7.E-09 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Benzo(a)pyrene 0.0003 mg/l 1.1E-08 mg/kg/day 7.3E+00 mg/kg/day 8.E-08 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(b)fluoranthene 0.00035 mg/l 1.3E-08 mg/kg/day 7.3E-01 mg/kg/day 1.E-08 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.00019 mg/l 7.1E-09 mg/kg/day 7.3E-01 mg/kg/day 5.E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Arsenic 0.0024 mg/l 1.7E-08 mg/kg/day 1.5E+00 mg/kg/day 3.E-08 2.0E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Antimony 0.0015 mg/l NC NC 1.2E-07 mg/kg/day 4.0E-04 mg/kg/day 3.E-04
Cobalt 0.0005 mg/l NC NC 4.1E-08 mg/kg/day 3.0E-04 mg/kg/day 1.E-04
Copper 0.25 mg/l NC NC 2.1E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Titanium 0.011 mg/l NC NC 9.0E-07 mg/kg/day ND
Tungsten 0.00028 mg/l NC NC 2.3E-08 mg/kg/day ND
Uranium 0.01 mg/l NC NC 8.2E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Zirconium 0.049 mg/l NC NC 4.0E-06 mg/kg/day ND
C11-C22 Aromatics 0.14 mg/l NC NC 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

EXPOSURE ROUTE TOTAL 1.E-07 3.E-03

DERMAL Benzo(a)anthracene 0.00026 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Benzo(a)pyrene 0.0003 mg/l -- 7.3E+00 mg/kg/day -- 3.0E-02 mg/kg/day
Benzo(b)fluoranthene 0.00035 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Indeno(1,2,3-cd)pyrene 0.00019 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Arsenic 0.0024 mg/l 2.2E-09 mg/kg/day 1.5E+00 mg/kg/day 3.E-09 2.6E-08 mg/kg/day 3.0E-04 mg/kg/day 9.E-05
Antimony 0.0015 mg/l NC NC 1.6E-08 mg/kg/day 6.0E-05 mg/kg/day 3.E-04
Cobalt 0.0005 mg/l NC NC 5.4E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Copper 0.25 mg/l NC NC 2.7E-06 mg/kg/day 4.0E-02 mg/kg/day 7.E-05
Titanium 0.011 mg/l NC NC -- ND
Tungsten 0.00028 mg/l NC NC -- ND
Uranium 0.01 mg/l NC NC 1.1E-07 mg/kg/day 6.0E-04 mg/kg/day 2.E-04
Zirconium 0.049 mg/l NC NC -- ND
C11-C22 Aromatics 0.14 mg/l NC NC -- 3.0E-02 mg/kg/day

SURFACE 
WATER

EXPOSURE ROUTE TOTAL 3.E-09 6.E-04
EXPOSURE POINT TOTAL 1.E-07 4.E-03

EXPOSURE MEDIUM TOTAL 1.E-07 4.E-03

SURFACE WATER TOTAL 1.E-07 4.E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+01

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-065-Future-SWSD3-Child-AbutRes-RecVis.xls, SUMMARY-CALC Page 2 of 2 7/2/2012



TABLE 7-F.66
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT COOLING POND INGESTION Benzo(a)anthracene 0.64 mg/kg 4.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(a)pyrene 0.89 mg/kg 5.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 9.1E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 1.1 mg/kg 6.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.15 mg/kg 9.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Carbazole 0.16 mg/kg 5.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.6E-08 mg/kg/day ND
Dibenz(a,h)anthracene 0.195 mg/kg 1.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-08 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Indeno(1,2,3-cd)pyrene 0.42 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 366 mg/kg 1.3E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-05 3.7E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 0.0697 mg/kg 2.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 7.1E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04
Aluminum 8907 mg/kg NC NC 9.1E-04 mg/kg/day 1.0E+00 mg/kg/day 9.E-04
Arsenic 14.6 mg/kg 5.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-07 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Chromium 17.9 mg/kg NC NC 1.8E-06 mg/kg/day 3.0E-03 mg/kg/day 6.E-04
Cobalt 5.6 mg/kg NC NC 5.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Copper 648 mg/kg NC NC 6.6E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 9999 mg/kg NC NC 1.0E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-03
Manganese 143 mg/kg NC NC 1.5E-05 mg/kg/day 7.1E-02 mg/kg/day 2.E-04
Thallium 0.12 mg/kg NC NC 1.2E-08 mg/kg/day ND
Thorium 4.5 mg/kg NC NC 4.6E-07 mg/kg/day ND
Titanium 455 mg/kg NC NC 4.6E-05 mg/kg/day ND
Tungsten 0.82 mg/kg NC NC 8.3E-08 mg/kg/day ND
Uranium 48 mg/kg NC NC 4.9E-06 mg/kg/day 6.0E-04 mg/kg/day 8.E-03
Zirconium 3.6 mg/kg NC NC 3.7E-07 mg/kg/day ND
C11-C22 Aromatics 138 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-02 mg/kg/day 5.E-04

EXPOSURE ROUTE TOTAL 3.E-05 2.E+00

DERMAL Benzo(a)anthracene 0.64 mg/kg 4.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.89 mg/kg 6.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 1.1 mg/kg 8.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(k)fluoranthene 0.15 mg/kg 1.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-10 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Carbazole 0.16 mg/kg 5.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.5E-08 mg/kg/day ND
Dibenz(a,h)anthracene 0.195 mg/kg 1.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Indeno(1,2,3-cd)pyrene 0.42 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 366 mg/kg 1.6E-05 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-05 4.6E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 0.0697 mg/kg 3.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-09 8.8E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04
Aluminum 8907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 14.6 mg/kg 1.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.0E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Chromium 17.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 648 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9999 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 143 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 4.5 mg/kg NC NC -- ND
Titanium 455 mg/kg NC NC -- ND
Tungsten 0.82 mg/kg NC NC -- ND
Uranium 48 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 3.6 mg/kg NC NC -- ND
C11-C22 Aromatics 138 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

--
EXPOSURE ROUTE TOTAL 3.E-05 2.E+00

EXPOSURE POINT TOTAL 6.E-05 4.E+00
EXPOSURE MEDIUM TOTAL 6.E-05 4.E+00

SEDIMENT TOTAL 6.E-05 4.E+00
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TABLE 7-F.66
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SURFACE WATER COOLING POND INGESTION Benzo(a)anthracene 0.00026 mg/l 2.8E-09 mg/kg/day 7.3E-01 mg/kg/day 2.E-09 4.6E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(a)pyrene 0.0003 mg/l 3.3E-09 mg/kg/day 7.3E+00 mg/kg/day 2.E-08 5.3E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.00035 mg/l 3.8E-09 mg/kg/day 7.3E-01 mg/kg/day 3.E-09 6.2E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Indeno(1,2,3-cd)pyrene 0.00019 mg/l 2.1E-09 mg/kg/day 7.3E-01 mg/kg/day 2.E-09 3.3E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Arsenic 0.0024 mg/l 1.4E-08 mg/kg/day 1.5E+00 mg/kg/day 2.E-08 4.2E-08 mg/kg/day 3.0E-04 mg/kg/day 1.E-04
Antimony 0.0015 mg/l NC NC 2.6E-08 mg/kg/day 4.0E-04 mg/kg/day 7.E-05
Cobalt 0.0005 mg/l NC NC 8.8E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Copper 0.25 mg/l NC NC 4.4E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Titanium 0.011 mg/l NC NC 1.9E-07 mg/kg/day ND
Tungsten 0.00028 mg/l NC NC 4.9E-09 mg/kg/day ND
Uranium 0.01 mg/l NC NC 1.8E-07 mg/kg/day 6.0E-04 mg/kg/day 3.E-04
Zirconium 0.049 mg/l NC NC 8.6E-07 mg/kg/day ND
C11-C22 Aromatics 0.14 mg/l NC NC 2.5E-06 mg/kg/day 3.0E-02 mg/kg/day 8.E-05

EXPOSURE ROUTE TOTAL 5.E-08 7.E-04

DERMAL Benzo(a)anthracene 0.00026 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Benzo(a)pyrene 0.0003 mg/l -- 7.3E+00 mg/kg/day -- 3.0E-02 mg/kg/day
Benzo(b)fluoranthene 0.00035 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Indeno(1,2,3-cd)pyrene 0.00019 mg/l -- 7.3E-01 mg/kg/day -- 3.0E-02 mg/kg/day
Arsenic 0.0024 mg/l 5.2E-09 mg/kg/day 1.5E+00 mg/kg/day 8.E-09 1.5E-08 mg/kg/day 3.0E-04 mg/kg/day 5.E-05
Antimony 0.0015 mg/l NC NC 9.5E-09 mg/kg/day 6.0E-05 mg/kg/day 2.E-04
Cobalt 0.0005 mg/l NC NC 3.2E-09 mg/kg/day 3.0E-04 mg/kg/day 1.E-05
Copper 0.25 mg/l NC NC 1.6E-06 mg/kg/day 4.0E-02 mg/kg/day 4.E-05
Titanium 0.011 mg/l NC NC -- ND
Tungsten 0.00028 mg/l NC NC -- ND
Uranium 0.01 mg/l NC NC 6.3E-08 mg/kg/day 6.0E-04 mg/kg/day 1.E-04
Zirconium 0.049 mg/l NC NC -- ND

SURFACE 
WATER

C11-C22 Aromatics 0.14 mg/l NC NC -- 3.0E-02 mg/kg/day

EXPOSURE ROUTE TOTAL 8.E-09 4.E-04
EXPOSURE POINT TOTAL 6.E-08 1.E-03

EXPOSURE MEDIUM TOTAL 6.E-08 1.E-03

SURFACE WATER TOTAL 6.E-08 1.E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E+00

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-066-Future-SWSD3-Adult-AbutRes-RecVis.xls, SUMMARY-CALC Page 2 of 2 7/2/2012



TABLE 7-F.67
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 9.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06

Benzo(b)fluoranthene 0.0797 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(k)fluoranthene 0.0314 mg/kg 4.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 9.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aluminum 12320 mg/kg NC NC 3.6E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02
Arsenic 8.1 mg/kg 2.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 0.43 mg/kg NC NC 1.3E-06 mg/kg/day 2.0E-03 mg/kg/day 6.E-04
Chromium 16.8 mg/kg NC NC 4.9E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 2.7 mg/kg NC NC 7.9E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Copper 16.6 mg/kg NC NC 4.9E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11460 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 34 mg/kg 8.5E-06 mg/kg/day NA 9.9E-05 mg/kg/day ND
Manganese 100 mg/kg NC NC 2.9E-04 mg/kg/day 7.1E-02 mg/kg/day 4.E-03
Thorium 5.8 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 501 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 4.2E-06 mg/kg/day ND
Uranium 2 mg/kg NC NC 5.8E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 21 mg/kg NC NC 6.1E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 2.5 mg/kg NC NC 7.3E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-06 2.E-01

DERMAL Benzo(a)pyrene 0.0743 mg/kg 3.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 7.9E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.0797 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 8.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.0314 mg/kg 1.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 5.E-07 7.E-03

EXPOSURE POINT TOTAL 4.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 4.E-06 2.E-01
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TABLE 7-F.67
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 2.6E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 5.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 2.8E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 6.2E-10 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 1.1E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 2.4E-10 ug/m3 ND
Aluminum 12320 mg/kg NC NC 9.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8.1 mg/kg 5.4E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.43 mg/kg 2.9E-10 ug/m3 2.4E-03 (ug/m3)-1 7.E-13 3.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 16.8 mg/kg 5.9E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.7 mg/kg 1.8E-09 ug/m3 2.5E-06 (ug/m3)-1 5.E-15 2.1E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 16.6 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 11460 mg/kg NC NC 8.9E-05 ug/m3 ND
Lead 34 mg/kg 2.3E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 100 mg/kg NC NC 7.8E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.8 mg/kg NC NC 4.5E-08 ug/m3 ND
Titanium 501 mg/kg NC NC 3.9E-06 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 1.1E-08 ug/m3 ND
Uranium 2 mg/kg NC NC 1.6E-08 ug/m3 3.0E-01 ug/m3 5.E-08
Vanadium 21 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.5 mg/kg NC NC 1.9E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 4.E-06 2.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.68
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 1.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07

Benzo(b)fluoranthene 0.0797 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 6.1E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 9.8E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aluminum 12320 mg/kg NC NC 3.9E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03
Arsenic 8.1 mg/kg 8.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.43 mg/kg NC NC 1.3E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 16.8 mg/kg NC NC 5.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 2.7 mg/kg NC NC 8.5E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 16.6 mg/kg NC NC 5.2E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 11460 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 34 mg/kg 3.6E-06 mg/kg/day NA 1.1E-05 mg/kg/day ND
Manganese 100 mg/kg NC NC 3.1E-05 mg/kg/day 7.1E-02 mg/kg/day 4.E-04
Thorium 5.8 mg/kg NC NC 1.8E-06 mg/kg/day ND
Titanium 501 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 4.5E-07 mg/kg/day ND
Uranium 2 mg/kg NC NC 6.3E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 21 mg/kg NC NC 6.6E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2.5 mg/kg NC NC 7.8E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Benzo(a)pyrene 0.0743 mg/kg 7.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.0797 mg/kg 8.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 3.1E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 5.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 1.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.0E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 1.E-03

EXPOSURE POINT TOTAL 2.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 3.E-02
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TABLE 7-F.68
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 3.6E-10 ug/m3 1.1E-03 (ug/m3)-1 4.E-13 5.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 3.8E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 6.2E-10 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 1.5E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 2.4E-10 ug/m3 ND
Aluminum 12320 mg/kg NC NC 9.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8.1 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.43 mg/kg 1.1E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 16.8 mg/kg 8.0E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.7 mg/kg 7.2E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.1E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 16.6 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 11460 mg/kg NC NC 8.9E-05 ug/m3 ND
Lead 34 mg/kg 9.0E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 100 mg/kg NC NC 7.8E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.8 mg/kg NC NC 4.5E-08 ug/m3 ND
Titanium 501 mg/kg NC NC 3.9E-06 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 1.1E-08 ug/m3 ND
Uranium 2 mg/kg NC NC 1.6E-08 ug/m3 3.0E-01 ug/m3 5.E-08
Vanadium 21 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.5 mg/kg NC NC 1.9E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 2.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.69
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 4.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.8E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

Benzo(a)pyrene 0.1 mg/kg 1.3E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.1 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.065 mg/kg 8.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Carbazole 0.054 mg/kg 1.4E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 1.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-08 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Aroclor-1254 0.23 mg/kg 5.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 6.7E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.03 mg/kg 7.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 8.8E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aluminum 11059 mg/kg NC NC 3.2E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.081 mg/kg NC NC 2.4E-07 mg/kg/day 4.0E-04 mg/kg/day 6.E-04
Arsenic 8.1 mg/kg 2.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 0.46 mg/kg NC NC 1.3E-06 mg/kg/day 2.0E-03 mg/kg/day 7.E-04
Chromium 15.3 mg/kg NC NC 4.5E-05 mg/kg/day 3.0E-03 mg/kg/day 1.E-02
Cobalt 3 mg/kg NC NC 8.8E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Copper 9 mg/kg NC NC 2.6E-05 mg/kg/day 4.0E-02 mg/kg/day 7.E-04
Iron 11831 mg/kg NC NC 3.5E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 26 mg/kg 6.5E-06 mg/kg/day NA 7.6E-05 mg/kg/day ND
Manganese 249 mg/kg NC NC 7.3E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.1 mg/kg NC NC 2.9E-07 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 1.4E-06 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 3.4E-05 mg/kg/day 6.0E-04 mg/kg/day 6.E-02
Vanadium 23 mg/kg NC NC 6.7E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 1.7 mg/kg NC NC 5.0E-06 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 6.1E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 5.E-06 3.E-01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.3 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.1 mg/kg 4.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.1 mg/kg 4.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.065 mg/kg 3.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.054 mg/kg 3.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-11 4.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 4.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 9.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 0.23 mg/kg 2.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 2.6E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.03 mg/kg 2.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-09 3.4E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 1.7E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E-04

--
EXPOSURE ROUTE TOTAL 8.E-07 2.E-02

EXPOSURE POINT TOTAL 5.E-06 4.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 4.E-01
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TABLE 7-F.69
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 1.1E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.3E-09 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 3.5E-10 ug/m3 1.1E-03 (ug/m3)-1 4.E-13 7.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 3.5E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 7.8E-10 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 2.3E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 5.0E-10 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 4.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 3.1E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 6.9E-10 ug/m3 ND
Aroclor-1254 0.23 mg/kg 1.5E-10 ug/m3 5.7E-04 (ug/m3)-1 9.E-14 1.8E-09 ug/m3 ND
Aroclor-1260 0.03 mg/kg 2.0E-11 ug/m3 5.7E-04 (ug/m3)-1 1.E-14 2.3E-10 ug/m3 ND
Aluminum 11059 mg/kg NC NC 8.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.081 mg/kg NC NC 6.3E-10 ug/m3 ND
Arsenic 8.1 mg/kg 5.4E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.46 mg/kg 3.1E-10 ug/m3 2.4E-03 (ug/m3)-1 7.E-13 3.6E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 15.3 mg/kg 5.4E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3 mg/kg 2.0E-09 ug/m3 2.5E-06 (ug/m3)-1 5.E-15 2.3E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 9 mg/kg NC NC 7.0E-08 ug/m3 ND
Iron 11831 mg/kg NC NC 9.2E-05 ug/m3 ND
Lead 26 mg/kg 1.7E-08 ug/m3 NA 2.0E-07 ug/m3 ND
Manganese 249 mg/kg NC NC 1.9E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thallium 0.1 mg/kg NC NC 7.8E-10 ug/m3 ND
Thorium 5.8 mg/kg NC NC 4.5E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 3.8E-09 ug/m3 ND
Uranium 11.8 mg/kg NC NC 9.2E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.7 mg/kg NC NC 1.3E-08 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 1.6E-07 ug/m3 5.0E+01 ug/m3 3.E-09

EXPOSURE ROUTE TOTAL 5.E-09 7.E-05
EXPOSURE POINT TOTAL 5.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 7.E-05

SOIL TOTAL 5.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.70
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 5.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.1 mg/kg 1.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 3.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.1 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.065 mg/kg 1.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-10 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Carbazole 0.054 mg/kg 5.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.7E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Aroclor-1254 0.23 mg/kg 2.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 7.2E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.03 mg/kg 3.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-09 9.4E-09 mg/kg/day 2.0E-05 mg/kg/day 5.E-04
Aluminum 11059 mg/kg NC NC 3.5E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.081 mg/kg NC NC 2.5E-08 mg/kg/day 4.0E-04 mg/kg/day 6.E-05
Arsenic 8.1 mg/kg 8.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.46 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 15.3 mg/kg NC NC 4.8E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3 mg/kg NC NC 9.4E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 9 mg/kg NC NC 2.8E-06 mg/kg/day 4.0E-02 mg/kg/day 7.E-05
Iron 11831 mg/kg NC NC 3.7E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 26 mg/kg 2.8E-06 mg/kg/day NA 8.1E-06 mg/kg/day ND
Manganese 249 mg/kg NC NC 7.8E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.1 mg/kg NC NC 3.1E-08 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 1.8E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 1.5E-07 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 3.7E-06 mg/kg/day 6.0E-04 mg/kg/day 6.E-03
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.7 mg/kg NC NC 5.3E-07 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 6.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

EXPOSURE ROUTE TOTAL 2.E-06 4.E-02

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.3 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.1 mg/kg 1.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.1 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(k)fluoranthene 0.065 mg/kg 6.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-10 1.1E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Carbazole 0.054 mg/kg 2.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 6.7E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 8.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Aroclor-1254 0.23 mg/kg 1.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.0E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.03 mg/kg 1.8E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-09 5.2E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 1.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.0E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 2.6E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05

--
EXPOSURE ROUTE TOTAL 3.E-07 3.E-03

EXPOSURE POINT TOTAL 2.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 4.E-02
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TABLE 7-F.70
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 1.4E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.3E-09 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 4.8E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 7.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 4.8E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 7.8E-10 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 3.1E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 5.0E-10 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 4.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 4.3E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 6.9E-10 ug/m3 ND
Aroclor-1254 0.23 mg/kg 6.1E-10 ug/m3 5.7E-04 (ug/m3)-1 3.E-13 1.8E-09 ug/m3 ND
Aroclor-1260 0.03 mg/kg 8.0E-11 ug/m3 5.7E-04 (ug/m3)-1 5.E-14 2.3E-10 ug/m3 ND
Aluminum 11059 mg/kg NC NC 8.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.081 mg/kg NC NC 6.3E-10 ug/m3 ND
Arsenic 8.1 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 6.3E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.46 mg/kg 1.2E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.6E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 15.3 mg/kg 7.3E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3 mg/kg 8.0E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.3E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 9 mg/kg NC NC 7.0E-08 ug/m3 ND
Iron 11831 mg/kg NC NC 9.2E-05 ug/m3 ND
Lead 26 mg/kg 6.9E-08 ug/m3 NA 2.0E-07 ug/m3 ND
Manganese 249 mg/kg NC NC 1.9E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thallium 0.1 mg/kg NC NC 7.8E-10 ug/m3 ND
Thorium 5.8 mg/kg NC NC 4.5E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 3.8E-09 ug/m3 ND
Uranium 11.8 mg/kg NC NC 9.2E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.7 mg/kg NC NC 1.3E-08 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 1.6E-07 ug/m3 5.0E+01 ug/m3 3.E-09

EXPOSURE ROUTE TOTAL 6.E-09 7.E-05
EXPOSURE POINT TOTAL 6.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 7.E-05

SOIL TOTAL 2.E-06 4.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.71
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 3.7E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02

Antimony 0.11 mg/kg NC NC 3.2E-07 mg/kg/day 4.0E-04 mg/kg/day 8.E-04
Arsenic 15.6 mg/kg 3.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.6E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 0.43 mg/kg NC NC 1.3E-06 mg/kg/day 2.0E-03 mg/kg/day 6.E-04
Chromium 16.7 mg/kg NC NC 4.9E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 2.5 mg/kg NC NC 7.3E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Copper 5.2 mg/kg NC NC 1.5E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 11639 mg/kg NC NC 3.4E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 29 mg/kg 7.3E-06 mg/kg/day NA 8.5E-05 mg/kg/day ND
Manganese 129 mg/kg NC NC 3.8E-04 mg/kg/day 7.1E-02 mg/kg/day 5.E-03
Thallium 0.069 mg/kg NC NC 2.0E-07 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.6E-05 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 7.6E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 23 mg/kg NC NC 6.7E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 1.55 mg/kg NC NC 4.5E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 6.E-06 3.E-01

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 3.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 5.E-07 1.E-02

EXPOSURE POINT TOTAL 6.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 6.E-06 3.E-01
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TABLE 7-F.71
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 9.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Arsenic 15.6 mg/kg 1.0E-08 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.43 mg/kg 2.9E-10 ug/m3 2.4E-03 (ug/m3)-1 7.E-13 3.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 16.7 mg/kg 5.9E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.5 mg/kg 1.7E-09 ug/m3 2.5E-06 (ug/m3)-1 4.E-15 1.9E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 5.2 mg/kg NC NC 4.0E-08 ug/m3 ND
Iron 11639 mg/kg NC NC 9.0E-05 ug/m3 ND
Lead 29 mg/kg 1.9E-08 ug/m3 NA 2.3E-07 ug/m3 ND
Manganese 129 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.069 mg/kg NC NC 5.4E-10 ug/m3 ND
Thorium 5.5 mg/kg NC NC 4.3E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 3.8E-06 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 4.3E-09 ug/m3 ND
Uranium 2.6 mg/kg NC NC 2.0E-08 ug/m3 3.0E-01 ug/m3 7.E-08
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.55 mg/kg NC NC 1.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 6.E-06 3.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.72
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 3.9E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03

Antimony 0.11 mg/kg NC NC 3.4E-08 mg/kg/day 4.0E-04 mg/kg/day 9.E-05
Arsenic 15.6 mg/kg 1.7E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 4.9E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.43 mg/kg NC NC 1.3E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 16.7 mg/kg NC NC 5.2E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 2.5 mg/kg NC NC 7.8E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 5.2 mg/kg NC NC 1.6E-06 mg/kg/day 4.0E-02 mg/kg/day 4.E-05
Iron 11639 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 29 mg/kg 3.1E-06 mg/kg/day NA 9.1E-06 mg/kg/day ND
Manganese 129 mg/kg NC NC 4.0E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Thallium 0.069 mg/kg NC NC 2.2E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 1.8E-07 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 8.1E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.55 mg/kg NC NC 4.9E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 3.E-02

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 2.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 5.8E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 3.E-07 2.E-03

EXPOSURE POINT TOTAL 3.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 4.E-02
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TABLE 7-F.72
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 9.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Arsenic 15.6 mg/kg 4.2E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.43 mg/kg 1.1E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 16.7 mg/kg 8.0E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.5 mg/kg 6.7E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 1.9E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 5.2 mg/kg NC NC 4.0E-08 ug/m3 ND
Iron 11639 mg/kg NC NC 9.0E-05 ug/m3 ND
Lead 29 mg/kg 7.7E-08 ug/m3 NA 2.3E-07 ug/m3 ND
Manganese 129 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.069 mg/kg NC NC 5.4E-10 ug/m3 ND
Thorium 5.5 mg/kg NC NC 4.3E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 3.8E-06 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 4.3E-09 ug/m3 ND
Uranium 2.6 mg/kg NC NC 2.0E-08 ug/m3 3.0E-01 ug/m3 7.E-08
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.55 mg/kg NC NC 1.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 3.E-06 4.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.73
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

Benzo(a)pyrene 0.15 mg/kg 2.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 4.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.22 mg/kg 2.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.078 mg/kg 1.0E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-09 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Carbazole 0.024 mg/kg 6.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 7.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 2.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 6.1E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Aroclor-1254 3.5 mg/kg 8.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.0E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 0.85 mg/kg 2.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 2.5E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aluminum 10673 mg/kg NC NC 3.1E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.32 mg/kg NC NC 9.4E-07 mg/kg/day 4.0E-04 mg/kg/day 2.E-03
Arsenic 13 mg/kg 3.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 3.8E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 1.4 mg/kg NC NC 4.1E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Chromium 16 mg/kg NC NC 4.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 3.7 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 174 mg/kg NC NC 5.1E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 11325 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 32 mg/kg 8.0E-06 mg/kg/day NA 9.4E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 6.0E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Thallium 0.14 mg/kg NC NC 4.1E-07 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 1.4E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 3.2E-06 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 5.1E-05 mg/kg/day 6.0E-04 mg/kg/day 8.E-02
Vanadium 22 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 1.5 mg/kg NC NC 4.4E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 9.E-06 1.E+00

DERMAL Benzo(a)anthracene 0.14 mg/kg 6.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.15 mg/kg 7.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.22 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(k)fluoranthene 0.078 mg/kg 3.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 8.3E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.024 mg/kg 1.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 2.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 1.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Aroclor-1254 3.5 mg/kg 3.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 4.0E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.85 mg/kg 8.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 9.7E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-06 3.E-01

EXPOSURE POINT TOTAL 1.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 1.E-05 1.E+00
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TABLE 7-F.73
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 4.9E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.1E-09 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 5.3E-10 ug/m3 1.1E-03 (ug/m3)-1 6.E-13 1.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 7.8E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.7E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 2.8E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 6.1E-10 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 1.9E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 7.4E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.6E-09 ug/m3 ND
Aroclor-1254 3.5 mg/kg 2.3E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 2.7E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 5.7E-10 ug/m3 5.7E-04 (ug/m3)-1 3.E-13 6.6E-09 ug/m3 ND
Aluminum 10673 mg/kg NC NC 8.3E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.32 mg/kg NC NC 2.5E-09 ug/m3 ND
Arsenic 13 mg/kg 8.6E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.0E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 1.4 mg/kg 9.3E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 1.1E-08 ug/m3 2.0E-02 ug/m3 5.E-07
Chromium 16 mg/kg 5.6E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.7 mg/kg 2.5E-09 ug/m3 2.5E-06 (ug/m3)-1 6.E-15 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 174 mg/kg NC NC 1.4E-06 ug/m3 ND
Iron 11325 mg/kg NC NC 8.8E-05 ug/m3 ND
Lead 32 mg/kg 2.1E-08 ug/m3 NA 2.5E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.14 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 4.8 mg/kg NC NC 3.7E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 3.7E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 8.5E-09 ug/m3 ND
Uranium 17.4 mg/kg NC NC 1.4E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.E-09 6.E-05
EXPOSURE POINT TOTAL 5.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 6.E-05

SOIL TOTAL 1.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-073-Future-A4-Child-RecVis.xls, SUMMARY-CALC Page 2 of 2 7/17/2012



TABLE 7-F.74
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.7E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06

Aroclor-1254 0.14 mg/kg 3.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 4.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.05 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03
Aluminum 9516 mg/kg NC NC 2.8E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 7.1 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.1E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Chromium 16.1 mg/kg NC NC 4.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 3.8 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 24 mg/kg NC NC 7.0E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 9751 mg/kg NC NC 2.8E-02 mg/kg/day 7.0E-01 mg/kg/day 4.E-02
Manganese 129 mg/kg NC NC 3.8E-04 mg/kg/day 7.1E-02 mg/kg/day 5.E-03
Mercury 0.03 mg/kg NC NC 8.8E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Thallium 0.11 mg/kg NC NC 3.2E-07 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 1.9E-05 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.4E-03 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 2.0E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 15.5 mg/kg NC NC 4.5E-05 mg/kg/day 4.9E-03 mg/kg/day 9.E-03
Zirconium 2 mg/kg NC NC 5.8E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-06 3.E-01

DERMAL Benzo(a)pyrene 0.094 mg/kg 4.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 0.14 mg/kg 1.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 1.6E-07 mg/kg/day 2.0E-05 mg/kg/day 8.E-03
Aroclor-1260 0.05 mg/kg 4.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 5.7E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 1.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Chromium 16.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-07 2.E-02

EXPOSURE POINT TOTAL 4.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 4.E-06 3.E-01
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TABLE 7-F.74
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 3.3E-10 ug/m3 1.1E-03 (ug/m3)-1 4.E-13 7.3E-10 ug/m3 ND
Aroclor-1254 0.14 mg/kg 9.3E-11 ug/m3 5.7E-04 (ug/m3)-1 5.E-14 1.1E-09 ug/m3 ND
Aroclor-1260 0.05 mg/kg 3.3E-11 ug/m3 5.7E-04 (ug/m3)-1 2.E-14 3.9E-10 ug/m3 ND
Aluminum 9516 mg/kg NC NC 7.4E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 7.1 mg/kg 4.7E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 16.1 mg/kg 5.7E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.8 mg/kg 2.5E-09 ug/m3 2.5E-06 (ug/m3)-1 6.E-15 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 24 mg/kg NC NC 1.9E-07 ug/m3 ND
Iron 9751 mg/kg NC NC 7.6E-05 ug/m3 ND
Manganese 129 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.03 mg/kg NC NC 2.3E-10 ug/m3 3.0E-01 ug/m3 8.E-10
Thallium 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Thorium 6.6 mg/kg NC NC 5.1E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 3.8E-06 ug/m3 ND
Uranium 6.7 mg/kg NC NC 5.2E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 15.5 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 2 mg/kg NC NC 1.6E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 4.E-06 3.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.75
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Benzo(a)pyrene 0.15 mg/kg 2.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.22 mg/kg 4.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.078 mg/kg 1.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Carbazole 0.024 mg/kg 2.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 7.5E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 3.5 mg/kg 3.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.1E-06 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aroclor-1260 0.85 mg/kg 9.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 2.7E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 10673 mg/kg NC NC 3.3E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.32 mg/kg NC NC 1.0E-07 mg/kg/day 4.0E-04 mg/kg/day 3.E-04
Arsenic 13 mg/kg 1.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.1E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 1.4 mg/kg NC NC 4.4E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 16 mg/kg NC NC 5.0E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.7 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 174 mg/kg NC NC 5.4E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11325 mg/kg NC NC 3.5E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 32 mg/kg 3.4E-06 mg/kg/day NA 1.0E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 6.4E-05 mg/kg/day 7.1E-02 mg/kg/day 9.E-04
Thallium 0.14 mg/kg NC NC 4.4E-08 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 1.5E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 3.4E-07 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 5.4E-06 mg/kg/day 6.0E-04 mg/kg/day 9.E-03
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 1.E-01

DERMAL Benzo(a)anthracene 0.14 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(a)pyrene 0.15 mg/kg 1.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.4E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(b)fluoranthene 0.22 mg/kg 2.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.078 mg/kg 7.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Carbazole 0.024 mg/kg 1.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-11 3.0E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 2.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 3.5 mg/kg 2.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 6.1E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.85 mg/kg 5.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 4.9E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 9.E-07 4.E-02

EXPOSURE POINT TOTAL 4.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 4.E-06 1.E-01
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TABLE 7-F.75
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 6.7E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.1E-09 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 7.2E-10 ug/m3 1.1E-03 (ug/m3)-1 8.E-13 1.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 1.1E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.7E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 3.7E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 6.1E-10 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 1.9E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 1.0E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.6E-09 ug/m3 ND
Aroclor-1254 3.5 mg/kg 9.3E-09 ug/m3 5.7E-04 (ug/m3)-1 5.E-12 2.7E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 2.3E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 6.6E-09 ug/m3 ND
Aluminum 10673 mg/kg NC NC 8.3E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.32 mg/kg NC NC 2.5E-09 ug/m3 ND
Arsenic 13 mg/kg 3.5E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 1.0E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 1.4 mg/kg 3.7E-09 ug/m3 2.4E-03 (ug/m3)-1 9.E-12 1.1E-08 ug/m3 2.0E-02 ug/m3 5.E-07
Chromium 16 mg/kg 7.7E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.7 mg/kg 9.8E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 174 mg/kg NC NC 1.4E-06 ug/m3 ND
Iron 11325 mg/kg NC NC 8.8E-05 ug/m3 ND
Lead 32 mg/kg 8.5E-08 ug/m3 NA 2.5E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.14 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 4.8 mg/kg NC NC 3.7E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 3.7E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 8.5E-09 ug/m3 ND
Uranium 17.4 mg/kg NC NC 1.4E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.E-09 6.E-05
EXPOSURE POINT TOTAL 7.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 6.E-05

SOIL TOTAL 4.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.76
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 1.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Aroclor-1254 0.14 mg/kg 1.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.4E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.05 mg/kg 5.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.6E-08 mg/kg/day 2.0E-05 mg/kg/day 8.E-04
Aluminum 9516 mg/kg NC NC 3.0E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 7.1 mg/kg 7.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Chromium 16.1 mg/kg NC NC 5.0E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.8 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 24 mg/kg NC NC 7.5E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 9751 mg/kg NC NC 3.1E-03 mg/kg/day 7.0E-01 mg/kg/day 4.E-03
Manganese 129 mg/kg NC NC 4.0E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.03 mg/kg NC NC 9.4E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Thallium 0.11 mg/kg NC NC 3.4E-08 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 2.1E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.5E-04 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 2.1E-06 mg/kg/day 6.0E-04 mg/kg/day 3.E-03
Vanadium 15.5 mg/kg NC NC 4.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2 mg/kg NC NC 6.3E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Benzo(a)pyrene 0.094 mg/kg 9.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Aroclor-1254 0.14 mg/kg 8.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.4E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aroclor-1260 0.05 mg/kg 3.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-09 8.7E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 9.1E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.7E-07 mg/kg/day 3.0E-04 mg/kg/day 9.E-04
Chromium 16.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 3.E-03

EXPOSURE POINT TOTAL 2.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 3.E-02
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TABLE 7-F.76
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 4.5E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 7.3E-10 ug/m3 ND
Aroclor-1254 0.14 mg/kg 3.7E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.1E-09 ug/m3 ND
Aroclor-1260 0.05 mg/kg 1.3E-10 ug/m3 5.7E-04 (ug/m3)-1 8.E-14 3.9E-10 ug/m3 ND
Aluminum 9516 mg/kg NC NC 7.4E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 7.1 mg/kg 1.9E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 16.1 mg/kg 7.7E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.8 mg/kg 1.0E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 24 mg/kg NC NC 1.9E-07 ug/m3 ND
Iron 9751 mg/kg NC NC 7.6E-05 ug/m3 ND
Manganese 129 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.03 mg/kg NC NC 2.3E-10 ug/m3 3.0E-01 ug/m3 8.E-10
Thallium 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Thorium 6.6 mg/kg NC NC 5.1E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 3.8E-06 ug/m3 ND
Uranium 6.7 mg/kg NC NC 5.2E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 15.5 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 2 mg/kg NC NC 1.6E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 2.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.77
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.8E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(a)pyrene 0.12 mg/kg 1.6E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 3.5E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.112 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.3E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.043 mg/kg 5.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Carbazole 0.041 mg/kg 1.0E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.2E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 8.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aroclor-1254 16.2 mg/kg 4.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-06 4.7E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aroclor-1260 2.37 mg/kg 5.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 6.9E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 10009 mg/kg NC NC 2.9E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.901 mg/kg NC NC 2.6E-06 mg/kg/day 4.0E-04 mg/kg/day 7.E-03
Arsenic 8.7 mg/kg 2.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.5E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 3.48 mg/kg NC NC 1.0E-05 mg/kg/day 2.0E-03 mg/kg/day 5.E-03
Chromium 25 mg/kg NC NC 7.3E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 221 mg/kg NC NC 6.5E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 15813 mg/kg NC NC 4.6E-02 mg/kg/day 7.0E-01 mg/kg/day 7.E-02
Lead 46 mg/kg 1.2E-05 mg/kg/day NA 1.3E-04 mg/kg/day ND
Manganese 170 mg/kg NC NC 5.0E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Thallium 0.11 mg/kg NC NC 3.2E-07 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 7.3E-06 mg/kg/day ND
Uranium 82 mg/kg NC NC 2.4E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 20 mg/kg NC NC 5.8E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 3.1 mg/kg NC NC 9.1E-06 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 9.9E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 1.E-05 3.E+00

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.02 mg/kg 9.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Benzo(a)pyrene 0.12 mg/kg 5.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.112 mg/kg 5.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.043 mg/kg 2.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.041 mg/kg 2.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 6.E-11 3.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 16.2 mg/kg 1.6E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 1.9E-05 mg/kg/day 2.0E-05 mg/kg/day 9.E-01
Aroclor-1260 2.37 mg/kg 2.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 2.7E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 1.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 20 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-02 mg/kg/day 9.E-04

--
EXPOSURE ROUTE TOTAL 4.E-06 1.E+00

EXPOSURE POINT TOTAL 2.E-05 4.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 4.E+00
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TABLE 7-F.77
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 7.1E-11 ug/m3 1.1E-04 (ug/m3)-1 8.E-15 1.6E-10 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 4.2E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 9.3E-10 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 3.9E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 8.7E-10 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 1.5E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 3.3E-10 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 3.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.9E-10 ug/m3 ND
Aroclor-1254 16.2 mg/kg 1.1E-08 ug/m3 5.7E-04 (ug/m3)-1 6.E-12 1.3E-07 ug/m3 ND
Aroclor-1260 2.37 mg/kg 1.6E-09 ug/m3 5.7E-04 (ug/m3)-1 9.E-13 1.8E-08 ug/m3 ND
Aluminum 10009 mg/kg NC NC 7.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.901 mg/kg NC NC 7.0E-09 ug/m3 ND
Arsenic 8.7 mg/kg 5.8E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 6.8E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 3.48 mg/kg 2.3E-09 ug/m3 2.4E-03 (ug/m3)-1 6.E-12 2.7E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 25 mg/kg 8.8E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4 mg/kg 2.7E-09 ug/m3 2.5E-06 (ug/m3)-1 7.E-15 3.1E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 221 mg/kg NC NC 1.7E-06 ug/m3 ND
Iron 15813 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 46 mg/kg 3.1E-08 ug/m3 NA 3.6E-07 ug/m3 ND
Manganese 170 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Thorium 5.1 mg/kg NC NC 4.0E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 1.9E-08 ug/m3 ND
Uranium 82 mg/kg NC NC 6.4E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 20 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.1 mg/kg NC NC 2.4E-08 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 2.6E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 7.E-09 6.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

EXPOSURE POINT TOTAL 7.E-09 6.E-05
EXPOSURE MEDIUM TOTAL 7.E-09 6.E-05

SOIL TOTAL 2.E-05 4.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.78
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 2.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

Benzo(a)pyrene 0.14 mg/kg 1.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.099 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.052 mg/kg 6.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.047 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 9.4 mg/kg 2.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-06 2.7E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 1.3 mg/kg 3.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 3.8E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aluminum 9352 mg/kg NC NC 2.7E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 8.9 mg/kg 2.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Chromium 16.3 mg/kg NC NC 4.8E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 3.6 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 124 mg/kg NC NC 3.6E-04 mg/kg/day 4.0E-02 mg/kg/day 9.E-03
Iron 11373 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Manganese 134 mg/kg NC NC 3.9E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Mercury 0.059 mg/kg NC NC 1.7E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04
Thallium 0.11 mg/kg NC NC 3.2E-07 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 1.8E-05 mg/kg/day ND
Titanium 519 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 1.5E-06 mg/kg/day ND
Uranium 26 mg/kg NC NC 7.6E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 17.3 mg/kg NC NC 5.1E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 3 mg/kg NC NC 8.8E-06 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 9.4E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 1.E-05 2.E+00

DERMAL Benzo(a)anthracene 0.172 mg/kg 8.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(a)pyrene 0.14 mg/kg 6.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Benzo(b)fluoranthene 0.099 mg/kg 4.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.052 mg/kg 2.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.047 mg/kg 3.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-11 3.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 9.4 mg/kg 9.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 1.3 mg/kg 1.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 1.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Chromium 16.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-02 mg/kg/day 9.E-04

--
EXPOSURE ROUTE TOTAL 3.E-06 6.E-01

EXPOSURE POINT TOTAL 1.E-05 3.E+00
EXPOSURE MEDIUM TOTAL 1.E-05 3.E+00
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TABLE 7-F.78
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 6.1E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.3E-09 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 4.9E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 1.1E-09 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 3.5E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 7.7E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 1.8E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 4.0E-10 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 3.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.9E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.1E-10 ug/m3 ND
Aroclor-1254 9.4 mg/kg 6.3E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 7.3E-08 ug/m3 ND
Aroclor-1260 1.3 mg/kg 8.6E-10 ug/m3 5.7E-04 (ug/m3)-1 5.E-13 1.0E-08 ug/m3 ND
Aluminum 9352 mg/kg NC NC 7.3E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8.9 mg/kg 5.9E-09 ug/m3 4.3E-03 (ug/m3)-1 3.E-11 6.9E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 16.3 mg/kg 5.7E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.6 mg/kg 2.4E-09 ug/m3 2.5E-06 (ug/m3)-1 6.E-15 2.8E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 124 mg/kg NC NC 9.6E-07 ug/m3 ND
Iron 11373 mg/kg NC NC 8.8E-05 ug/m3 ND
Manganese 134 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.059 mg/kg NC NC 4.6E-10 ug/m3 3.0E-01 ug/m3 2.E-09
Thallium 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Thorium 6.2 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 519 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 4.0E-09 ug/m3 ND
Uranium 26 mg/kg NC NC 2.0E-07 ug/m3 3.0E-01 ug/m3 7.E-07
Vanadium 17.3 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3 mg/kg NC NC 2.3E-08 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 2.5E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 1.E-05 3.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E+00

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.79
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 3.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 6.3E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07

Benzo(a)pyrene 0.12 mg/kg 2.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.112 mg/kg 2.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.5E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.043 mg/kg 8.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Carbazole 0.041 mg/kg 4.4E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 1.3E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aroclor-1254 16.2 mg/kg 1.7E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 5.1E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 2.37 mg/kg 2.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 7.4E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 10009 mg/kg NC NC 3.1E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.901 mg/kg NC NC 2.8E-07 mg/kg/day 4.0E-04 mg/kg/day 7.E-04
Arsenic 8.7 mg/kg 9.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.7E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Beryllium 3.48 mg/kg NC NC 1.1E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 25 mg/kg NC NC 7.8E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 4 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 221 mg/kg NC NC 6.9E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 15813 mg/kg NC NC 5.0E-03 mg/kg/day 7.0E-01 mg/kg/day 7.E-03
Lead 46 mg/kg 4.9E-06 mg/kg/day NA 1.4E-05 mg/kg/day ND
Manganese 170 mg/kg NC NC 5.3E-05 mg/kg/day 7.1E-02 mg/kg/day 7.E-04
Thallium 0.11 mg/kg NC NC 3.4E-08 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 1.6E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 7.8E-07 mg/kg/day ND
Uranium 82 mg/kg NC NC 2.6E-05 mg/kg/day 6.0E-04 mg/kg/day 4.E-02
Vanadium 20 mg/kg NC NC 6.3E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.1 mg/kg NC NC 9.7E-07 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

EXPOSURE ROUTE TOTAL 6.E-06 4.E-01

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.02 mg/kg 2.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 3.2E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Benzo(a)pyrene 0.12 mg/kg 1.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-08 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(b)fluoranthene 0.112 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.8E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(k)fluoranthene 0.043 mg/kg 4.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-10 7.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Carbazole 0.041 mg/kg 1.8E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 5.1E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 6.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aroclor-1254 16.2 mg/kg 9.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.8E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 2.37 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 1.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.3E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 20 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 2.E-06 2.E-01

EXPOSURE POINT TOTAL 8.E-06 5.E-01
EXPOSURE MEDIUM TOTAL 8.E-06 5.E-01
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TABLE 7-F.79
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 9.6E-11 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 1.6E-10 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 5.7E-10 ug/m3 1.1E-03 (ug/m3)-1 6.E-13 9.3E-10 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 5.4E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 8.7E-10 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 2.1E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 3.3E-10 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 3.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.9E-10 ug/m3 ND
Aroclor-1254 16.2 mg/kg 4.3E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 1.3E-07 ug/m3 ND
Aroclor-1260 2.37 mg/kg 6.3E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 1.8E-08 ug/m3 ND
Aluminum 10009 mg/kg NC NC 7.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.901 mg/kg NC NC 7.0E-09 ug/m3 ND
Arsenic 8.7 mg/kg 2.3E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.8E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 3.48 mg/kg 9.3E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.7E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 25 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4 mg/kg 1.1E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.1E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 221 mg/kg NC NC 1.7E-06 ug/m3 ND
Iron 15813 mg/kg NC NC 1.2E-04 ug/m3 ND
Lead 46 mg/kg 1.2E-07 ug/m3 NA 3.6E-07 ug/m3 ND
Manganese 170 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Thorium 5.1 mg/kg NC NC 4.0E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 1.9E-08 ug/m3 ND
Uranium 82 mg/kg NC NC 6.4E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 20 mg/kg NC NC 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.1 mg/kg NC NC 2.4E-08 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 2.6E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 1.E-08 6.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

EXPOSURE POINT TOTAL 1.E-08 6.E-05
EXPOSURE MEDIUM TOTAL 1.E-08 6.E-05

SOIL TOTAL 8.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.80
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(a)pyrene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.099 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Carbazole 0.047 mg/kg 5.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 9.4 mg/kg 1.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.9E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 1.3 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9352 mg/kg NC NC 2.9E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 8.9 mg/kg 9.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Chromium 16.3 mg/kg NC NC 5.1E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.6 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 124 mg/kg NC NC 3.9E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11373 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Manganese 134 mg/kg NC NC 4.2E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.059 mg/kg NC NC 1.8E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05
Thallium 0.11 mg/kg NC NC 3.4E-08 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 1.9E-06 mg/kg/day ND
Titanium 519 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 1.6E-07 mg/kg/day ND
Uranium 26 mg/kg NC NC 8.1E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 17.3 mg/kg NC NC 5.4E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3 mg/kg NC NC 9.4E-07 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

EXPOSURE ROUTE TOTAL 4.E-06 2.E-01

DERMAL Benzo(a)anthracene 0.172 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(a)pyrene 0.14 mg/kg 1.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Benzo(b)fluoranthene 0.099 mg/kg 9.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(k)fluoranthene 0.052 mg/kg 5.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 8.4E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Carbazole 0.047 mg/kg 2.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 5.9E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 5.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 8.6E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aroclor-1254 9.4 mg/kg 5.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aroclor-1260 1.3 mg/kg 7.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 2.3E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 1.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.3E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Chromium 16.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 4.0E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 2.E-06 9.E-02

EXPOSURE POINT TOTAL 6.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 6.E-06 3.E-01
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TABLE 7-F.80
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 8.2E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 6.7E-10 ug/m3 1.1E-03 (ug/m3)-1 7.E-13 1.1E-09 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 4.7E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 7.7E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 2.5E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 4.0E-10 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 3.6E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 2.5E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.1E-10 ug/m3 ND
Aroclor-1254 9.4 mg/kg 2.5E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 7.3E-08 ug/m3 ND
Aroclor-1260 1.3 mg/kg 3.5E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 1.0E-08 ug/m3 ND
Aluminum 9352 mg/kg NC NC 7.3E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8.9 mg/kg 2.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.9E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 16.3 mg/kg 7.8E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.6 mg/kg 9.6E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.8E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 124 mg/kg NC NC 9.6E-07 ug/m3 ND
Iron 11373 mg/kg NC NC 8.8E-05 ug/m3 ND
Manganese 134 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.059 mg/kg NC NC 4.6E-10 ug/m3 3.0E-01 ug/m3 2.E-09
Thallium 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Thorium 6.2 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 519 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 4.0E-09 ug/m3 ND
Uranium 26 mg/kg NC NC 2.0E-07 ug/m3 3.0E-01 ug/m3 7.E-07
Vanadium 17.3 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3 mg/kg NC NC 2.3E-08 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 2.5E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 6.E-06 3.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.81
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.203 mg/kg 2.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

Benzo(a)pyrene 0.368 mg/kg 4.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-06 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(b)fluoranthene 0.925 mg/kg 1.2E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-07 2.7E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05
Benzo(k)fluoranthene 0.162 mg/kg 2.2E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-08 4.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Carbazole 0.155 mg/kg 3.9E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-10 4.5E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 2.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Aroclor-1254 2.6 mg/kg 6.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 7.6E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aroclor-1260 0.65 mg/kg 1.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 1.9E-06 mg/kg/day 2.0E-05 mg/kg/day 9.E-02
Aluminum 9859 mg/kg NC NC 2.9E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.94 mg/kg NC NC 2.7E-06 mg/kg/day 4.0E-04 mg/kg/day 7.E-03
Arsenic 7.13 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.1E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Beryllium 0.49 mg/kg NC NC 1.4E-06 mg/kg/day 2.0E-03 mg/kg/day 7.E-04
Chromium 23 mg/kg NC NC 6.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4.8 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 31 mg/kg NC NC 9.1E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 13366 mg/kg NC NC 3.9E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 16.3 mg/kg 4.1E-06 mg/kg/day NA 4.8E-05 mg/kg/day ND
Manganese 167 mg/kg NC NC 4.9E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Mercury 0.019 mg/kg NC NC 5.6E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Thallium 0.14 mg/kg NC NC 4.1E-07 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.6E-05 mg/kg/day ND
Titanium 570 mg/kg NC NC 1.7E-03 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 1.7E-06 mg/kg/day ND
Uranium 793 mg/kg NC NC 2.3E-03 mg/kg/day 6.0E-04 mg/kg/day 4.E+00
Vanadium 22 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 3.3 mg/kg NC NC 9.6E-06 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 4.3E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

EXPOSURE ROUTE TOTAL 9.E-06 5.E+00

DERMAL Benzo(a)anthracene 0.203 mg/kg 9.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(a)pyrene 0.368 mg/kg 1.8E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 3.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.925 mg/kg 4.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 9.8E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.162 mg/kg 7.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-09 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Carbazole 0.155 mg/kg 1.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.3E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 8.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aroclor-1254 2.6 mg/kg 2.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 3.0E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.65 mg/kg 6.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 7.4E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 1.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

--
EXPOSURE ROUTE TOTAL 3.E-06 2.E-01

EXPOSURE POINT TOTAL 1.E-05 5.E+00
EXPOSURE MEDIUM TOTAL 1.E-05 5.E+00
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TABLE 7-F.81
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 7.2E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 1.6E-09 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 1.3E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 3.3E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 7.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 5.7E-10 ug/m3 1.1E-05 (ug/m3)-1 6.E-15 1.3E-09 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 1.2E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 6.0E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 2.6 mg/kg 1.7E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 2.0E-08 ug/m3 ND
Aroclor-1260 0.65 mg/kg 4.3E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 5.0E-09 ug/m3 ND
Aluminum 9859 mg/kg NC NC 7.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.94 mg/kg NC NC 7.3E-09 ug/m3 ND
Arsenic 7.13 mg/kg 4.7E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.49 mg/kg 3.3E-10 ug/m3 2.4E-03 (ug/m3)-1 8.E-13 3.8E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 23 mg/kg 8.1E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 3.2E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 31 mg/kg NC NC 2.4E-07 ug/m3 ND
Iron 13366 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 16.3 mg/kg 1.1E-08 ug/m3 NA 1.3E-07 ug/m3 ND
Manganese 167 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.5E-10 ug/m3 3.0E-01 ug/m3 5.E-10
Thallium 0.14 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 4.3E-08 ug/m3 ND
Titanium 570 mg/kg NC NC 4.4E-06 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 4.4E-09 ug/m3 ND
Uranium 793 mg/kg NC NC 6.2E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.3 mg/kg NC NC 2.6E-08 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 1.1E-07 ug/m3 5.0E+01 ug/m3 2.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 7.E-09 8.E-05
EXPOSURE POINT TOTAL 7.E-09 8.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 8.E-05

SOIL TOTAL 1.E-05 5.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E+00

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.82
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 1.2E-09 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-11 2.7E-09 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 2.3E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 8.E-12 2.7E-09 mg/kg/day
Trichloroethene 0.00093 mg/kg 2.3E-10 mg/kg/day -- 2.7E-09 mg/kg/day 5.0E-04 mg/kg/day 5.E-06
Benzo(a)anthracene 0.14 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.22 mg/kg 2.9E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 6.4E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.47 mg/kg 6.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-07 1.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(k)fluoranthene 0.069 mg/kg 9.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-09 2.0E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Carbazole 0.11 mg/kg 2.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 6.E-10 3.2E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 18.2 mg/kg 4.6E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-06 5.3E-05 mg/kg/day 2.0E-05 mg/kg/day 3.E+00
Aroclor-1260 2.6 mg/kg 6.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 7.6E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aluminum 8993 mg/kg NC NC 2.6E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 5.2 mg/kg 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Beryllium 0.37 mg/kg NC NC 1.1E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 18 mg/kg NC NC 5.3E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 3.7 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 20 mg/kg NC NC 5.8E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 12968 mg/kg NC NC 3.8E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Manganese 136 mg/kg NC NC 4.0E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Mercury 0.21 mg/kg NC NC 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Thallium 0.15 mg/kg NC NC 4.4E-07 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 2.1E-05 mg/kg/day ND
Titanium 641 mg/kg NC NC 1.9E-03 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 7.9E-07 mg/kg/day ND
Uranium 337 mg/kg NC NC 9.8E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E+00
Vanadium 22 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 3.2 mg/kg NC NC 9.4E-06 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 2.6E-05 mg/kg/day 3.0E-02 mg/kg/day 9.E-04

AOI 7 & 11 INDUSTRIAL AREA 
EAST

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 2.E-05 5.E+00

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 6.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(a)pyrene 0.22 mg/kg 1.1E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-07 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(b)fluoranthene 0.47 mg/kg 2.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.069 mg/kg 3.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 7.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.11 mg/kg 7.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 9.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 6.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 18.2 mg/kg 1.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 2.1E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 2.6 mg/kg 2.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 3.0E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 1.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 7.2E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 5.E-06 1.E+00

EXPOSURE POINT TOTAL 2.E-05 6.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 6.E+00
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TABLE 7-F.82
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 3.3E-12 ug/m3 1.0E-06 (ug/m3)-1 3.E-18 7.2E-12 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 6.2E-13 ug/m3 3.1E-06 (ug/m3)-1 2.E-18 7.2E-12 ug/m3
Trichloroethene 0.00093 mg/kg 6.2E-13 ug/m3 -- 7.2E-12 ug/m3 2.0E+00 ug/m3 4.E-12
Benzo(a)anthracene 0.14 mg/kg 4.9E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.1E-09 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 7.8E-10 ug/m3 1.1E-03 (ug/m3)-1 9.E-13 1.7E-09 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.6E-09 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 2.4E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 5.4E-10 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 4.6E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.0E-09 ug/m3 ND
Aroclor-1254 18.2 mg/kg 1.2E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 1.4E-07 ug/m3 ND
Aroclor-1260 2.6 mg/kg 1.7E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 2.0E-08 ug/m3 ND
Aluminum 8993 mg/kg NC NC 7.0E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 5.2 mg/kg 3.5E-09 ug/m3 4.3E-03 (ug/m3)-1 1.E-11 4.0E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.37 mg/kg 2.5E-10 ug/m3 2.4E-03 (ug/m3)-1 6.E-13 2.9E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 18 mg/kg 6.3E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.7 mg/kg 2.5E-09 ug/m3 2.5E-06 (ug/m3)-1 6.E-15 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 20 mg/kg NC NC 1.6E-07 ug/m3 ND
Iron 12968 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 136 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.21 mg/kg NC NC 1.6E-09 ug/m3 3.0E-01 ug/m3 5.E-09
Thallium 0.15 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 7.3 mg/kg NC NC 5.7E-08 ug/m3 ND
Titanium 641 mg/kg NC NC 5.0E-06 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 2.1E-09 ug/m3 ND
Uranium 337 mg/kg NC NC 2.6E-06 ug/m3 3.0E-01 ug/m3 9.E-06
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.2 mg/kg NC NC 2.5E-08 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 6.8E-08 ug/m3 5.0E+01 ug/m3 1.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 2.E-05 6.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E+00

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.83
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.203 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(a)pyrene 0.368 mg/kg 7.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.925 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.162 mg/kg 3.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 5.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.155 mg/kg 1.7E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 4.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 2.6 mg/kg 2.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.1E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aroclor-1260 0.65 mg/kg 7.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 2.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9859 mg/kg NC NC 3.1E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.94 mg/kg NC NC 2.9E-07 mg/kg/day 4.0E-04 mg/kg/day 7.E-04
Arsenic 7.13 mg/kg 7.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.49 mg/kg NC NC 1.5E-07 mg/kg/day 2.0E-03 mg/kg/day 8.E-05
Chromium 23 mg/kg NC NC 7.2E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 31 mg/kg NC NC 9.7E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 13366 mg/kg NC NC 4.2E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 16.3 mg/kg 1.7E-06 mg/kg/day NA 5.1E-06 mg/kg/day ND
Manganese 167 mg/kg NC NC 5.2E-05 mg/kg/day 7.1E-02 mg/kg/day 7.E-04
Mercury 0.019 mg/kg NC NC 5.9E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Thallium 0.14 mg/kg NC NC 4.4E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 570 mg/kg NC NC 1.8E-04 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 1.8E-07 mg/kg/day ND
Uranium 793 mg/kg NC NC 2.5E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.3 mg/kg NC NC 1.0E-06 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 4.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

CHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 3.E-06 5.E-01

DERMAL Benzo(a)anthracene 0.203 mg/kg 2.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.368 mg/kg 3.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 6.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.925 mg/kg 9.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.162 mg/kg 1.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.6E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Carbazole 0.155 mg/kg 6.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Aroclor-1254 2.6 mg/kg 1.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.5E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.65 mg/kg 3.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-08 1.1E-07 mg/kg/day 2.0E-05 mg/kg/day 6.E-03
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 9.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.7E-07 mg/kg/day 3.0E-04 mg/kg/day 9.E-04
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 1.8E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

--
EXPOSURE ROUTE TOTAL 9.E-07 3.E-02

EXPOSURE POINT TOTAL 3.E-06 5.E-01
EXPOSURE MEDIUM TOTAL 3.E-06 5.E-01
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TABLE 7-F.83
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 9.7E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 1.6E-09 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 1.8E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 2.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 4.4E-09 ug/m3 1.1E-04 (ug/m3)-1 5.E-13 7.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 7.8E-10 ug/m3 1.1E-05 (ug/m3)-1 9.E-15 1.3E-09 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 1.2E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 8.1E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 2.6 mg/kg 6.9E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 2.0E-08 ug/m3 ND
Aroclor-1260 0.65 mg/kg 1.7E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 5.0E-09 ug/m3 ND
Aluminum 9859 mg/kg NC NC 7.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 0.94 mg/kg NC NC 7.3E-09 ug/m3 ND
Arsenic 7.13 mg/kg 1.9E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.49 mg/kg 1.3E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.8E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 23 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.8 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 31 mg/kg NC NC 2.4E-07 ug/m3 ND
Iron 13366 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 16.3 mg/kg 4.3E-08 ug/m3 NA 1.3E-07 ug/m3 ND
Manganese 167 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.5E-10 ug/m3 3.0E-01 ug/m3 5.E-10
Thallium 0.14 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 4.3E-08 ug/m3 ND
Titanium 570 mg/kg NC NC 4.4E-06 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 4.4E-09 ug/m3 ND
Uranium 793 mg/kg NC NC 6.2E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.3 mg/kg NC NC 2.6E-08 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 1.1E-07 ug/m3 5.0E+01 ug/m3 2.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 9.E-09 8.E-05
EXPOSURE POINT TOTAL 9.E-09 8.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 8.E-05

SOIL TOTAL 3.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.84
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 1.8E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-12 2.9E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 1.0E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-12 2.9E-10 mg/kg/day
Trichloroethene 0.00093 mg/kg 1.0E-10 mg/kg/day -- 2.9E-10 mg/kg/day 5.0E-04 mg/kg/day 6.E-07
Benzo(a)anthracene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.22 mg/kg 4.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.47 mg/kg 9.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.069 mg/kg 1.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.2E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Carbazole 0.11 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 18.2 mg/kg 2.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.7E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 2.6 mg/kg 2.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.1E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 8993 mg/kg NC NC 2.8E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 5.2 mg/kg 5.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-07 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 0.37 mg/kg NC NC 1.2E-07 mg/kg/day 2.0E-03 mg/kg/day 6.E-05
Chromium 18 mg/kg NC NC 5.6E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.7 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 20 mg/kg NC NC 6.3E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 12968 mg/kg NC NC 4.1E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 136 mg/kg NC NC 4.3E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.21 mg/kg NC NC 6.6E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Thallium 0.15 mg/kg NC NC 4.7E-08 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 2.3E-06 mg/kg/day ND
Titanium 641 mg/kg NC NC 2.0E-04 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 8.5E-08 mg/kg/day ND
Uranium 337 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.2 mg/kg NC NC 1.0E-06 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05

CHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 6.E-06 5.E-01

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(a)pyrene 0.22 mg/kg 2.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 3.6E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.47 mg/kg 4.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.069 mg/kg 6.9E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-10 1.1E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Carbazole 0.11 mg/kg 4.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 1.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aroclor-1254 18.2 mg/kg 1.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 3.2E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 2.6 mg/kg 1.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.5E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 6.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 1.9E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05

--
EXPOSURE ROUTE TOTAL 3.E-06 2.E-01

EXPOSURE POINT TOTAL 9.E-06 7.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 7.E-01
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TABLE 7-F.84
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 4.5E-12 ug/m3 1.0E-06 (ug/m3)-1 4.E-18 7.2E-12 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 2.5E-12 ug/m3 3.1E-06 (ug/m3)-1 8.E-18 7.2E-12 ug/m3
Trichloroethene 0.00093 mg/kg 2.5E-12 ug/m3 -- 7.2E-12 ug/m3 2.0E+00 ug/m3 4.E-12
Benzo(a)anthracene 0.14 mg/kg 6.7E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.1E-09 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 1.1E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 1.7E-09 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 2.3E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.6E-09 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 3.3E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 5.4E-10 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 8.5E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 6.2E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.0E-09 ug/m3 ND
Aroclor-1254 18.2 mg/kg 4.8E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.4E-07 ug/m3 ND
Aroclor-1260 2.6 mg/kg 6.9E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 2.0E-08 ug/m3 ND
Aluminum 8993 mg/kg NC NC 7.0E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 5.2 mg/kg 1.4E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 4.0E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.37 mg/kg 9.8E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.9E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 18 mg/kg 8.6E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.7 mg/kg 9.8E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 20 mg/kg NC NC 1.6E-07 ug/m3 ND
Iron 12968 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 136 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.21 mg/kg NC NC 1.6E-09 ug/m3 3.0E-01 ug/m3 5.E-09
Thallium 0.15 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 7.3 mg/kg NC NC 5.7E-08 ug/m3 ND
Titanium 641 mg/kg NC NC 5.0E-06 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 2.1E-09 ug/m3 ND
Uranium 337 mg/kg NC NC 2.6E-06 ug/m3 3.0E-01 ug/m3 9.E-06
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.2 mg/kg NC NC 2.5E-08 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 6.8E-08 ug/m3 5.0E+01 ug/m3 1.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 9.E-06 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.85
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.299 mg/kg 4.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 8.7E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

Benzo(a)pyrene 0.258 mg/kg 3.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 7.5E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 0.271 mg/kg 3.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 7.9E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(k)fluoranthene 0.088 mg/kg 1.2E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-09 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Carbazole 0.044 mg/kg 1.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 1.3E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 0.157 mg/kg 3.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-08 4.6E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.175 mg/kg 4.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-08 5.1E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 9736 mg/kg NC NC 2.8E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 8 mg/kg 2.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.3E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 0.58 mg/kg NC NC 1.7E-06 mg/kg/day 2.0E-03 mg/kg/day 8.E-04
Chromium 20 mg/kg NC NC 5.8E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 5.6 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 27 mg/kg NC NC 7.9E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 13602 mg/kg NC NC 4.0E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 28 mg/kg 7.0E-06 mg/kg/day NA 8.2E-05 mg/kg/day ND
Manganese 245 mg/kg NC NC 7.2E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.043 mg/kg NC NC 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 0.115 mg/kg NC NC 3.4E-07 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.6E-05 mg/kg/day ND
Titanium 497 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 2.9E-06 mg/kg/day ND
Uranium 24 mg/kg NC NC 7.0E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 23 mg/kg NC NC 6.7E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 2.7 mg/kg NC NC 7.9E-06 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 1.3E-04 mg/kg/day 3.0E-02 mg/kg/day 4.E-03

EXPOSURE ROUTE TOTAL 6.E-06 4.E-01

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

DERMAL Benzo(a)anthracene 0.299 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.2E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.258 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.7E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.271 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.088 mg/kg 4.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.044 mg/kg 3.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 6.E-11 3.6E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 6.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 0.157 mg/kg 1.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 1.8E-07 mg/kg/day 2.0E-05 mg/kg/day 9.E-03
Aroclor-1260 0.175 mg/kg 1.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 2.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 3.8E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

--
EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

EXPOSURE POINT TOTAL 8.E-06 5.E-01
EXPOSURE MEDIUM TOTAL 8.E-06 5.E-01
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TABLE 7-F.85
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 1.1E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.3E-09 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 9.1E-10 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 9.6E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.1E-09 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 3.1E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 6.8E-10 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 3.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 4.9E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.1E-09 ug/m3 ND
Aroclor-1254 0.157 mg/kg 1.0E-10 ug/m3 5.7E-04 (ug/m3)-1 6.E-14 1.2E-09 ug/m3 ND
Aroclor-1260 0.175 mg/kg 1.2E-10 ug/m3 5.7E-04 (ug/m3)-1 7.E-14 1.4E-09 ug/m3 ND
Aluminum 9736 mg/kg NC NC 7.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8 mg/kg 5.3E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 6.2E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.58 mg/kg 3.9E-10 ug/m3 2.4E-03 (ug/m3)-1 9.E-13 4.5E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 20 mg/kg 7.1E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5.6 mg/kg 3.7E-09 ug/m3 2.5E-06 (ug/m3)-1 9.E-15 4.3E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 27 mg/kg NC NC 2.1E-07 ug/m3 ND
Iron 13602 mg/kg NC NC 1.1E-04 ug/m3 ND
Lead 28 mg/kg 1.9E-08 ug/m3 NA 2.2E-07 ug/m3 ND
Manganese 245 mg/kg NC NC 1.9E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.043 mg/kg NC NC 3.3E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.115 mg/kg NC NC 8.9E-10 ug/m3 ND
Thorium 5.4 mg/kg NC NC 4.2E-08 ug/m3 ND
Titanium 497 mg/kg NC NC 3.9E-06 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 7.7E-09 ug/m3 ND
Uranium 24 mg/kg NC NC 1.9E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.7 mg/kg NC NC 2.1E-08 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 3.6E-07 ug/m3 5.0E+01 ug/m3 7.E-09

EXPOSURE ROUTE TOTAL 6.E-09 7.E-05

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

EXPOSURE POINT TOTAL 6.E-09 7.E-05
EXPOSURE MEDIUM TOTAL 6.E-09 7.E-05

SOIL TOTAL 8.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.86
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 8.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.09 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.12 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.5E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.052 mg/kg 6.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.7E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aroclor-1254 0.0046 mg/kg 1.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 1.3E-08 mg/kg/day 2.0E-05 mg/kg/day 7.E-04
Aroclor-1260 0.0024 mg/kg 6.0E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 7.0E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04
Aluminum 9907 mg/kg NC NC 2.9E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 6.4 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Beryllium 0.76 mg/kg NC NC 2.2E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 18.6 mg/kg NC NC 5.4E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4.8 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 18.9 mg/kg NC NC 5.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 13463 mg/kg NC NC 3.9E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 177 mg/kg NC NC 5.2E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Mercury 0.025 mg/kg NC NC 7.3E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Thallium 0.13 mg/kg NC NC 3.8E-07 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 1.9E-05 mg/kg/day ND
Titanium 592 mg/kg NC NC 1.7E-03 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 2.0E-06 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 5.7E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 22 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 2.4 mg/kg NC NC 7.0E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-06 3.E-01

DERMAL Benzo(a)anthracene 0.061 mg/kg 2.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.09 mg/kg 4.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 9.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.12 mg/kg 5.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Benzo(k)fluoranthene 0.052 mg/kg 2.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 6.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 0.0046 mg/kg 4.5E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-10 5.3E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04
Aroclor-1260 0.0024 mg/kg 2.4E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-10 2.7E-09 mg/kg/day 2.0E-05 mg/kg/day 1.E-04
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 1.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-07 6.E-03

EXPOSURE POINT TOTAL 4.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 4.E-06 3.E-01
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TABLE 7-F.86
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.7E-10 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 3.2E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 7.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 4.2E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 9.3E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 1.8E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 4.0E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 4.6E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.0E-09 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 3.1E-12 ug/m3 5.7E-04 (ug/m3)-1 2.E-15 3.6E-11 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 1.6E-12 ug/m3 5.7E-04 (ug/m3)-1 9.E-16 1.9E-11 ug/m3 ND
Aluminum 9907 mg/kg NC NC 7.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6.4 mg/kg 4.3E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 5.0E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.76 mg/kg 5.1E-10 ug/m3 2.4E-03 (ug/m3)-1 1.E-12 5.9E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 18.6 mg/kg 6.6E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.8 mg/kg 3.2E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 18.9 mg/kg NC NC 1.5E-07 ug/m3 ND
Iron 13463 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 177 mg/kg NC NC 1.4E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.025 mg/kg NC NC 1.9E-10 ug/m3 3.0E-01 ug/m3 6.E-10
Thallium 0.13 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 6.4 mg/kg NC NC 5.0E-08 ug/m3 ND
Titanium 592 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 5.2E-09 ug/m3 ND
Uranium 19.6 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.4 mg/kg NC NC 1.9E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-09 6.E-05
EXPOSURE POINT TOTAL 6.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 6.E-05

SOIL TOTAL 4.E-06 3.E-01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.87
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.299 mg/kg 5.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.258 mg/kg 5.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 8.1E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.271 mg/kg 5.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 8.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.088 mg/kg 1.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Carbazole 0.044 mg/kg 4.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 1.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.157 mg/kg 1.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.175 mg/kg 1.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 5.5E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 9736 mg/kg NC NC 3.0E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 8 mg/kg 8.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.58 mg/kg NC NC 1.8E-07 mg/kg/day 2.0E-03 mg/kg/day 9.E-05
Chromium 20 mg/kg NC NC 6.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 5.6 mg/kg NC NC 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 27 mg/kg NC NC 8.5E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 13602 mg/kg NC NC 4.3E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 28 mg/kg 3.0E-06 mg/kg/day NA 8.8E-06 mg/kg/day ND
Manganese 245 mg/kg NC NC 7.7E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.043 mg/kg NC NC 1.3E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Thallium 0.115 mg/kg NC NC 3.6E-08 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 497 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 3.1E-07 mg/kg/day ND
Uranium 24 mg/kg NC NC 7.5E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2.7 mg/kg NC NC 8.5E-07 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-02 mg/kg/day 5.E-04

EXPOSURE ROUTE TOTAL 2.E-06 5.E-02

CHEMICAL

AOI 5 INDUSTRIAL AREA WEST

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.299 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.258 mg/kg 2.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.271 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.088 mg/kg 8.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Carbazole 0.044 mg/kg 1.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 5.5E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.2E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aroclor-1254 0.157 mg/kg 9.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.7E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aroclor-1260 0.175 mg/kg 1.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.1E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 1.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.0E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 5.7E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 4.E-07 4.E-03

EXPOSURE POINT TOTAL 2.E-06 5.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 5.E-02
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TABLE 7-F.87
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 1.4E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.3E-09 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 1.2E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 1.3E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.1E-09 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 4.2E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 6.8E-10 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 3.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 6.6E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.1E-09 ug/m3 ND
Aroclor-1254 0.157 mg/kg 4.2E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.2E-09 ug/m3 ND
Aroclor-1260 0.175 mg/kg 4.7E-10 ug/m3 5.7E-04 (ug/m3)-1 3.E-13 1.4E-09 ug/m3 ND
Aluminum 9736 mg/kg NC NC 7.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8 mg/kg 2.1E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 6.2E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.58 mg/kg 1.5E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 4.5E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 20 mg/kg 9.6E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5.6 mg/kg 1.5E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.3E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 27 mg/kg NC NC 2.1E-07 ug/m3 ND
Iron 13602 mg/kg NC NC 1.1E-04 ug/m3 ND
Lead 28 mg/kg 7.5E-08 ug/m3 NA 2.2E-07 ug/m3 ND
Manganese 245 mg/kg NC NC 1.9E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Mercury 0.043 mg/kg NC NC 3.3E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.115 mg/kg NC NC 8.9E-10 ug/m3 ND
Thorium 5.4 mg/kg NC NC 4.2E-08 ug/m3 ND
Titanium 497 mg/kg NC NC 3.9E-06 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 7.7E-09 ug/m3 ND
Uranium 24 mg/kg NC NC 1.9E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.7 mg/kg NC NC 2.1E-08 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 3.6E-07 ug/m3 5.0E+01 ug/m3 7.E-09

EXPOSURE ROUTE TOTAL 8.E-09 7.E-05

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

EXPOSURE POINT TOTAL 8.E-09 7.E-05
EXPOSURE MEDIUM TOTAL 8.E-09 7.E-05

SOIL TOTAL 2.E-06 5.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-02

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.88
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07

Benzo(a)pyrene 0.09 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.12 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.0046 mg/kg 4.9E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.4E-09 mg/kg/day 2.0E-05 mg/kg/day 7.E-05
Aroclor-1260 0.0024 mg/kg 2.6E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-10 7.5E-10 mg/kg/day 2.0E-05 mg/kg/day 4.E-05
Aluminum 9907 mg/kg NC NC 3.1E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 6.4 mg/kg 6.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.76 mg/kg NC NC 2.4E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 18.6 mg/kg NC NC 5.8E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 18.9 mg/kg NC NC 5.9E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 13463 mg/kg NC NC 4.2E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 177 mg/kg NC NC 5.5E-05 mg/kg/day 7.1E-02 mg/kg/day 8.E-04
Mercury 0.025 mg/kg NC NC 7.8E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Thallium 0.13 mg/kg NC NC 4.1E-08 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 2.0E-06 mg/kg/day ND
Titanium 592 mg/kg NC NC 1.9E-04 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 2.1E-07 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 6.1E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2.4 mg/kg NC NC 7.5E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 4.E-02

DERMAL Benzo(a)anthracene 0.061 mg/kg 6.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 9.9E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(a)pyrene 0.09 mg/kg 9.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.12 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(k)fluoranthene 0.052 mg/kg 5.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 8.4E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aroclor-1254 0.0046 mg/kg 2.8E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-10 8.0E-10 mg/kg/day 2.0E-05 mg/kg/day 4.E-05
Aroclor-1260 0.0024 mg/kg 1.4E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-10 4.2E-10 mg/kg/day 2.0E-05 mg/kg/day 2.E-05
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 8.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.4E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 9.E-04

EXPOSURE POINT TOTAL 1.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 4.E-02
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TABLE 7-F.88
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 2.9E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.7E-10 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 4.3E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 7.0E-10 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 5.7E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 9.3E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 2.5E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 4.0E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 6.2E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.0E-09 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 1.2E-11 ug/m3 5.7E-04 (ug/m3)-1 7.E-15 3.6E-11 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 6.4E-12 ug/m3 5.7E-04 (ug/m3)-1 4.E-15 1.9E-11 ug/m3 ND
Aluminum 9907 mg/kg NC NC 7.7E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6.4 mg/kg 1.7E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 5.0E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.76 mg/kg 2.0E-09 ug/m3 2.4E-03 (ug/m3)-1 5.E-12 5.9E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 18.6 mg/kg 8.9E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.8 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 18.9 mg/kg NC NC 1.5E-07 ug/m3 ND
Iron 13463 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 177 mg/kg NC NC 1.4E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.025 mg/kg NC NC 1.9E-10 ug/m3 3.0E-01 ug/m3 6.E-10
Thallium 0.13 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 6.4 mg/kg NC NC 5.0E-08 ug/m3 ND
Titanium 592 mg/kg NC NC 4.6E-06 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 5.2E-09 ug/m3 ND
Uranium 19.6 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 22 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 2.4 mg/kg NC NC 1.9E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 6.E-05
EXPOSURE POINT TOTAL 8.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 6.E-05

SOIL TOTAL 1.E-06 4.E-02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.89
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 3.7E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02

Arsenic 5.9 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 1.7E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Beryllium 0.55 mg/kg NC NC 1.6E-06 mg/kg/day 2.0E-03 mg/kg/day 8.E-04
Chromium 12.7 mg/kg NC NC 3.7E-05 mg/kg/day 3.0E-03 mg/kg/day 1.E-02
Cobalt 2.7 mg/kg NC NC 7.9E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Copper 23 mg/kg NC NC 6.7E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 11013 mg/kg NC NC 3.2E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 15.5 mg/kg 3.9E-06 mg/kg/day NA 4.5E-05 mg/kg/day ND
Manganese 1669 mg/kg NC NC 4.9E-03 mg/kg/day 7.1E-02 mg/kg/day 7.E-02
Thorium 4.6 mg/kg NC NC 1.3E-05 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 6.4E-07 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 6.7E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 19.6 mg/kg NC NC 5.7E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 1.1 mg/kg NC NC 3.2E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 3.E-01

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 1.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 5.E-03

EXPOSURE POINT TOTAL 2.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 3.E-01
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TABLE 7-F.89
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Aluminum 12768 mg/kg NC NC 9.9E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 5.9 mg/kg 3.9E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 4.6E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.55 mg/kg 3.7E-10 ug/m3 2.4E-03 (ug/m3)-1 9.E-13 4.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 12.7 mg/kg 4.5E-08 ug/m3 8.4E-02 (ug/m3)-1 4.E-09 9.9E-08 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.7 mg/kg 1.8E-09 ug/m3 2.5E-06 (ug/m3)-1 5.E-15 2.1E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 23 mg/kg NC NC 1.8E-07 ug/m3 ND
Iron 11013 mg/kg NC NC 8.5E-05 ug/m3 ND
Lead 15.5 mg/kg 1.0E-08 ug/m3 NA 1.2E-07 ug/m3 ND
Manganese 1669 mg/kg NC NC 1.3E-05 ug/m3 5.0E-02 ug/m3 3.E-04
Thorium 4.6 mg/kg NC NC 3.6E-08 ug/m3 ND
Titanium 488.7 mg/kg NC NC 3.8E-06 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 1.7E-09 ug/m3 ND
Uranium 2.3 mg/kg NC NC 1.8E-08 ug/m3 3.0E-01 ug/m3 6.E-08
Vanadium 19.6 mg/kg NC NC 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.1 mg/kg NC NC 8.5E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 4.E-09 3.E-04
EXPOSURE POINT TOTAL 4.E-09 3.E-04

EXPOSURE MEDIUM TOTAL 4.E-09 3.E-04

SOIL TOTAL 2.E-06 3.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

DUST AT AOI 14 OFF-
PROPERTY

Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.90
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 4.0E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03

Arsenic 5.9 mg/kg 6.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.55 mg/kg NC NC 1.7E-07 mg/kg/day 2.0E-03 mg/kg/day 9.E-05
Chromium 12.7 mg/kg NC NC 4.0E-06 mg/kg/day 3.0E-03 mg/kg/day 1.E-03
Cobalt 2.7 mg/kg NC NC 8.5E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 11013 mg/kg NC NC 3.4E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 15.5 mg/kg 1.7E-06 mg/kg/day NA 4.9E-06 mg/kg/day ND
Manganese 1669 mg/kg NC NC 5.2E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Thorium 4.6 mg/kg NC NC 1.4E-06 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 6.9E-08 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 7.2E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 19.6 mg/kg NC NC 6.1E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.1 mg/kg NC NC 3.4E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 7.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.2E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-07 7.E-04

EXPOSURE POINT TOTAL 1.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 3.E-02

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-090-Future-A8-Adult-RecVis.xls, SUMMARY-CALC Page 1 of 2 7/17/2012



TABLE 7-F.90
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Aluminum 12768 mg/kg NC NC 9.9E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 5.9 mg/kg 1.6E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.6E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.55 mg/kg 1.5E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 4.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 12.7 mg/kg 6.1E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 9.9E-08 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 2.7 mg/kg 7.2E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.1E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 23 mg/kg NC NC 1.8E-07 ug/m3 ND
Iron 11013 mg/kg NC NC 8.5E-05 ug/m3 ND
Lead 15.5 mg/kg 4.1E-08 ug/m3 NA 1.2E-07 ug/m3 ND
Manganese 1669 mg/kg NC NC 1.3E-05 ug/m3 5.0E-02 ug/m3 3.E-04
Thorium 4.6 mg/kg NC NC 3.6E-08 ug/m3 ND
Titanium 488.7 mg/kg NC NC 3.8E-06 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 1.7E-09 ug/m3 ND
Uranium 2.3 mg/kg NC NC 1.8E-08 ug/m3 3.0E-01 ug/m3 6.E-08
Vanadium 19.6 mg/kg NC NC 1.5E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 1.1 mg/kg NC NC 8.5E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.E-09 3.E-04
EXPOSURE POINT TOTAL 5.E-09 3.E-04

EXPOSURE MEDIUM TOTAL 5.E-09 3.E-04

SOIL TOTAL 1.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

DUST AT AOI 14 OFF-
PROPERTY

Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.91
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.72 mg/kg 9.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-07 2.1E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05

Benzo(a)pyrene 0.91 mg/kg 1.2E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-06 2.7E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05
Benzo(b)fluoranthene 1.3 mg/kg 1.7E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-06 3.8E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Benzo(k)fluoranthene 0.13 mg/kg 1.7E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 3.8E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Carbazole 0.27 mg/kg 6.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-09 7.9E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 2.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Aroclor-1254 1.8 mg/kg 4.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-07 5.3E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 0.11 mg/kg 2.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 3.2E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 8805 mg/kg NC NC 2.6E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.37 mg/kg NC NC 1.1E-06 mg/kg/day 4.0E-04 mg/kg/day 3.E-03
Arsenic 6.9 mg/kg 1.7E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.0E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Beryllium 3.2 mg/kg NC NC 9.4E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-03
Chromium 16.6 mg/kg NC NC 4.9E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4.4 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 75 mg/kg NC NC 2.2E-04 mg/kg/day 4.0E-02 mg/kg/day 5.E-03
Iron 13294 mg/kg NC NC 3.9E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 22 mg/kg 5.5E-06 mg/kg/day NA 6.4E-05 mg/kg/day ND
Manganese 134 mg/kg NC NC 3.9E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Thallium 0.17 mg/kg NC NC 5.0E-07 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 483 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 8.5E-06 mg/kg/day ND
Uranium 35 mg/kg NC NC 1.0E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 24 mg/kg NC NC 7.0E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 5.8 mg/kg NC NC 1.7E-05 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 5.1E-04 mg/kg/day 3.0E-02 mg/kg/day 2.E-02

EXPOSURE ROUTE TOTAL 1.E-05 7.E-01

AREA AROUND COOLING 
POND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.72 mg/kg 3.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 7.7E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(a)pyrene 0.91 mg/kg 4.4E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 9.7E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 1.3 mg/kg 6.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-07 1.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05
Benzo(k)fluoranthene 0.13 mg/kg 6.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-09 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Carbazole 0.27 mg/kg 1.9E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-10 2.2E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 8.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aroclor-1254 1.8 mg/kg 1.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 2.1E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.11 mg/kg 1.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 1.3E-07 mg/kg/day 2.0E-05 mg/kg/day 6.E-03
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 1.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 1.4E-04 mg/kg/day 3.0E-02 mg/kg/day 5.E-03

--
EXPOSURE ROUTE TOTAL 5.E-06 1.E-01

EXPOSURE POINT TOTAL 2.E-05 8.E-01
EXPOSURE MEDIUM TOTAL 2.E-05 8.E-01
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TABLE 7-F.91
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 2.5E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 5.6E-09 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 3.2E-09 ug/m3 1.1E-03 (ug/m3)-1 4.E-12 7.1E-09 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 4.6E-09 ug/m3 1.1E-04 (ug/m3)-1 5.E-13 1.0E-08 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 4.6E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 1.0E-09 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 2.1E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 6.0E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 1.8 mg/kg 1.2E-09 ug/m3 5.7E-04 (ug/m3)-1 7.E-13 1.4E-08 ug/m3 ND
Aroclor-1260 0.11 mg/kg 7.3E-11 ug/m3 5.7E-04 (ug/m3)-1 4.E-14 8.5E-10 ug/m3 ND
Aluminum 8805 mg/kg NC NC 6.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.37 mg/kg NC NC 2.9E-09 ug/m3 ND
Arsenic 6.9 mg/kg 4.6E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 5.4E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 3.2 mg/kg 2.1E-09 ug/m3 2.4E-03 (ug/m3)-1 5.E-12 2.5E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 16.6 mg/kg 5.9E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.4 mg/kg 2.9E-09 ug/m3 2.5E-06 (ug/m3)-1 7.E-15 3.4E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 75 mg/kg NC NC 5.8E-07 ug/m3 ND
Iron 13294 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 22 mg/kg 1.5E-08 ug/m3 NA 1.7E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.17 mg/kg NC NC 1.3E-09 ug/m3 ND
Thorium 5.2 mg/kg NC NC 4.0E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 3.7E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 2.7E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 24 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 5.8 mg/kg NC NC 4.5E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 1.4E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05

DUST AT AREA AROUND 
COOLING POND

EXPOSURE POINT TOTAL 5.E-09 5.E-05
EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 2.E-05 8.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.92
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 1.9E-09 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-11 4.1E-09 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 3.5E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-11 4.1E-09 mg/kg/day
Trichloroethene 0.0014 mg/kg 3.5E-10 mg/kg/day -- 4.1E-09 mg/kg/day 5.0E-04 mg/kg/day 8.E-06
Benzo(a)anthracene 0.037 mg/kg 4.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.044 mg/kg 5.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.055 mg/kg 7.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.028 mg/kg 3.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.018 mg/kg 4.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 5.3E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 7.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Aroclor-1254 1.18 mg/kg 3.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 3.4E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.104 mg/kg 2.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 3.0E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9117 mg/kg NC NC 2.7E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 10.5 mg/kg 2.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 3.1E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 17.6 mg/kg NC NC 5.1E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4.14 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 17.7 mg/kg NC NC 5.2E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 10740 mg/kg NC NC 3.1E-02 mg/kg/day 7.0E-01 mg/kg/day 4.E-02
Manganese 127 mg/kg NC NC 3.7E-04 mg/kg/day 7.1E-02 mg/kg/day 5.E-03
Mercury 0.37 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Thallium 0.16 mg/kg NC NC 4.7E-07 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 1.8E-05 mg/kg/day ND
Titanium 532 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 6.8E-05 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 3.0E-05 mg/kg/day 6.0E-04 mg/kg/day 5.E-02
Vanadium 21.8 mg/kg NC NC 6.4E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 3.63 mg/kg NC NC 1.1E-05 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 2.5E-04 mg/kg/day 3.0E-02 mg/kg/day 8.E-03

EXPOSURE ROUTE TOTAL 5 E 06 5 E 01

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AREA AROUND COOLING 
POND

EXPOSURE ROUTE TOTAL 5.E-06 5.E-01

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.044 mg/kg 2.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.055 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.028 mg/kg 1.4E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.0E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.018 mg/kg 1.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 1.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 1.18 mg/kg 1.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 1.4E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aroclor-1260 0.104 mg/kg 1.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 1.2E-07 mg/kg/day 2.0E-05 mg/kg/day 6.E-03
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 2.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC 7.0E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

--
EXPOSURE ROUTE TOTAL 8.E-07 8.E-02

EXPOSURE POINT TOTAL 6.E-06 6.E-01
EXPOSURE MEDIUM TOTAL 6.E-06 6.E-01
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TABLE 7-F.92
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 4.9E-12 ug/m3 1.0E-06 (ug/m3)-1 5.E-18 1.1E-11 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 9.3E-13 ug/m3 3.1E-06 (ug/m3)-1 3.E-18 1.1E-11 ug/m3
Trichloroethene 0.0014 mg/kg 9.3E-13 ug/m3 -- 1.1E-11 ug/m3 2.0E+00 ug/m3 5.E-12
Benzo(a)anthracene 0.037 mg/kg 1.3E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.9E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 1.6E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 3.4E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 1.9E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.3E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 9.9E-11 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 2.2E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 1.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.9E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.2E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 7.8E-10 ug/m3 5.7E-04 (ug/m3)-1 4.E-13 9.2E-09 ug/m3 ND
Aroclor-1260 0.104 mg/kg 6.9E-11 ug/m3 5.7E-04 (ug/m3)-1 4.E-14 8.1E-10 ug/m3 ND
Aluminum 9117 mg/kg NC NC 7.1E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 10.5 mg/kg 7.0E-09 ug/m3 4.3E-03 (ug/m3)-1 3.E-11 8.1E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 17.6 mg/kg 6.2E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.14 mg/kg 2.8E-09 ug/m3 2.5E-06 (ug/m3)-1 7.E-15 3.2E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 17.7 mg/kg NC NC 1.4E-07 ug/m3 ND
Iron 10740 mg/kg NC NC 8.3E-05 ug/m3 ND
Manganese 127 mg/kg NC NC 9.9E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.37 mg/kg NC NC 2.9E-09 ug/m3 3.0E-01 ug/m3 1.E-08
Thallium 0.16 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 6.14 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 4.1E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 1.8E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 8.1E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 21.8 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.63 mg/kg NC NC 2.8E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 6.6E-07 ug/m3 5.0E+01 ug/m3 1.E-08

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 6.E-06 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.93
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.72 mg/kg 1.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06

Benzo(a)pyrene 0.91 mg/kg 1.8E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 1.3 mg/kg 2.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.13 mg/kg 2.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.27 mg/kg 2.9E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 6.E-10 8.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 1.8 mg/kg 1.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 5.6E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.11 mg/kg 1.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.4E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 8805 mg/kg NC NC 2.8E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.37 mg/kg NC NC 1.2E-07 mg/kg/day 4.0E-04 mg/kg/day 3.E-04
Arsenic 6.9 mg/kg 7.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 3.2 mg/kg NC NC 1.0E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 16.6 mg/kg NC NC 5.2E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.4 mg/kg NC NC 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 75 mg/kg NC NC 2.3E-05 mg/kg/day 4.0E-02 mg/kg/day 6.E-04
Iron 13294 mg/kg NC NC 4.2E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 22 mg/kg 2.4E-06 mg/kg/day NA 6.9E-06 mg/kg/day ND
Manganese 134 mg/kg NC NC 4.2E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Thallium 0.17 mg/kg NC NC 5.3E-08 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 1.6E-06 mg/kg/day ND
Titanium 483 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 9.1E-07 mg/kg/day ND
Uranium 35 mg/kg NC NC 1.1E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 24 mg/kg NC NC 7.5E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 5.8 mg/kg NC NC 1.8E-06 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 5.5E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 3.E-06 8.E-02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AREA AROUND COOLING 
POND

DERMAL Benzo(a)anthracene 0.72 mg/kg 7.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.91 mg/kg 9.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 1.3 mg/kg 1.3E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(k)fluoranthene 0.13 mg/kg 1.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Carbazole 0.27 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Aroclor-1254 1.8 mg/kg 1.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 3.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.11 mg/kg 6.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.9E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 8.9E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.6E-07 mg/kg/day 3.0E-04 mg/kg/day 9.E-04
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 2.2E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

--
EXPOSURE ROUTE TOTAL 1.E-06 2.E-02

EXPOSURE POINT TOTAL 4.E-06 9.E-02
EXPOSURE MEDIUM TOTAL 4.E-06 9.E-02
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TABLE 7-F.93
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 3.4E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 5.6E-09 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 4.4E-09 ug/m3 1.1E-03 (ug/m3)-1 5.E-12 7.1E-09 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 6.2E-09 ug/m3 1.1E-04 (ug/m3)-1 7.E-13 1.0E-08 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 6.2E-10 ug/m3 1.1E-05 (ug/m3)-1 7.E-15 1.0E-09 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 2.1E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 8.1E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 1.8 mg/kg 4.8E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 1.4E-08 ug/m3 ND
Aroclor-1260 0.11 mg/kg 2.9E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 8.5E-10 ug/m3 ND
Aluminum 8805 mg/kg NC NC 6.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.37 mg/kg NC NC 2.9E-09 ug/m3 ND
Arsenic 6.9 mg/kg 1.8E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.4E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 3.2 mg/kg 8.5E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.5E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 16.6 mg/kg 8.0E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.4 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.4E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 75 mg/kg NC NC 5.8E-07 ug/m3 ND
Iron 13294 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 22 mg/kg 5.9E-08 ug/m3 NA 1.7E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 1.0E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.17 mg/kg NC NC 1.3E-09 ug/m3 ND
Thorium 5.2 mg/kg NC NC 4.0E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 3.7E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 2.7E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 24 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 5.8 mg/kg NC NC 4.5E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 1.4E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05

DUST AT AREA AROUND 
COOLING POND

EXPOSURE POINT TOTAL 7.E-09 5.E-05
EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 4.E-06 9.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.94
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 2.7E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-12 4.4E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 1.5E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 5.E-12 4.4E-10 mg/kg/day
Trichloroethene 0.0014 mg/kg 1.5E-10 mg/kg/day -- 4.4E-10 mg/kg/day 5.0E-04 mg/kg/day 9.E-07
Benzo(a)anthracene 0.037 mg/kg 7.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(a)pyrene 0.044 mg/kg 8.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.055 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(k)fluoranthene 0.028 mg/kg 5.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 8.8E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Carbazole 0.018 mg/kg 1.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 5.6E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 1.18 mg/kg 1.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 3.7E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.104 mg/kg 1.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.3E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9117 mg/kg NC NC 2.9E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 10.5 mg/kg 1.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 17.6 mg/kg NC NC 5.5E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.14 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 17.7 mg/kg NC NC 5.5E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 10740 mg/kg NC NC 3.4E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Manganese 127 mg/kg NC NC 4.0E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.37 mg/kg NC NC 1.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 0.16 mg/kg NC NC 5.0E-08 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 1.9E-06 mg/kg/day ND
Titanium 532 mg/kg NC NC 1.7E-04 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 7.2E-06 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 3.3E-06 mg/kg/day 6.0E-04 mg/kg/day 5.E-03
Vanadium 21.8 mg/kg NC NC 6.8E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.63 mg/kg NC NC 1.1E-06 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 2.7E-05 mg/kg/day 3.0E-02 mg/kg/day 9.E-04

EXPOSURE ROUTE TOTAL 2 E 06 5 E 02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AREA AROUND COOLING 
POND

EXPOSURE ROUTE TOTAL 2.E-06 5.E-02

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 3.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 6.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(a)pyrene 0.044 mg/kg 4.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 7.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.055 mg/kg 5.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 8.9E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(k)fluoranthene 0.028 mg/kg 2.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 4.5E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Carbazole 0.018 mg/kg 7.7E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-11 2.2E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 5.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 8.8E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aroclor-1254 1.18 mg/kg 7.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 2.1E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.104 mg/kg 6.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.8E-08 mg/kg/day 2.0E-05 mg/kg/day 9.E-04
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 1.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.9E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

--
EXPOSURE ROUTE TOTAL 4.E-07 1.E-02

EXPOSURE POINT TOTAL 2.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 7.E-02
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TABLE 7-F.94
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 6.7E-12 ug/m3 1.0E-06 (ug/m3)-1 7.E-18 1.1E-11 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 3.7E-12 ug/m3 3.1E-06 (ug/m3)-1 1.E-17 1.1E-11 ug/m3
Trichloroethene 0.0014 mg/kg 3.7E-12 ug/m3 -- 1.1E-11 ug/m3 2.0E+00 ug/m3 5.E-12
Benzo(a)anthracene 0.037 mg/kg 1.8E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 2.9E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 2.1E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 3.4E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 2.6E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.3E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 1.3E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 2.2E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 1.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 2.6E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.2E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 3.1E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 9.2E-09 ug/m3 ND
Aroclor-1260 0.104 mg/kg 2.8E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 8.1E-10 ug/m3 ND
Aluminum 9117 mg/kg NC NC 7.1E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 10.5 mg/kg 2.8E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 8.1E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 17.6 mg/kg 8.4E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.14 mg/kg 1.1E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.2E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 17.7 mg/kg NC NC 1.4E-07 ug/m3 ND
Iron 10740 mg/kg NC NC 8.3E-05 ug/m3 ND
Manganese 127 mg/kg NC NC 9.9E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.37 mg/kg NC NC 2.9E-09 ug/m3 3.0E-01 ug/m3 1.E-08
Thallium 0.16 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 6.14 mg/kg NC NC 4.8E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 4.1E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 1.8E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 8.1E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 21.8 mg/kg NC NC 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 3.63 mg/kg NC NC 2.8E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 6.6E-07 ug/m3 5.0E+01 ug/m3 1.E-08

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 2.E-06 7.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.95
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.307 mg/kg 4.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-07 9.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

Benzo(a)pyrene 0.261 mg/kg 3.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-06 7.6E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05
Benzo(b)fluoranthene 0.389 mg/kg 5.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(k)fluoranthene 0.1 mg/kg 1.3E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-08 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 2.2E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 4.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Aroclor-1254 6.9 mg/kg 1.7E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 2.0E-05 mg/kg/day 2.0E-05 mg/kg/day 1.E+00
Aroclor-1260 28 mg/kg 7.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-05 8.2E-05 mg/kg/day 2.0E-05 mg/kg/day 4.E+00
Aluminum 11098 mg/kg NC NC 3.2E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 1 mg/kg NC NC 2.9E-06 mg/kg/day 4.0E-04 mg/kg/day 7.E-03
Arsenic 16.4 mg/kg 4.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.8E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 2.7 mg/kg NC NC 7.9E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Chromium 23.6 mg/kg NC NC 6.9E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 5 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 464 mg/kg NC NC 1.4E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Iron 13041 mg/kg NC NC 3.8E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 49 mg/kg 1.2E-05 mg/kg/day NA 1.4E-04 mg/kg/day ND
Manganese 217 mg/kg NC NC 6.3E-04 mg/kg/day 7.1E-02 mg/kg/day 9.E-03
Thorium 5.3 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 2.1E-06 mg/kg/day ND
Uranium 31 mg/kg NC NC 9.1E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 24 mg/kg NC NC 7.0E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 4.2 mg/kg NC NC 1.2E-05 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 7.7E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 3.E-05 6.E+00

DERMAL Benzo(a)anthracene 0.307 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.3E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(a)pyrene 0.261 mg/kg 1.3E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.8E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.389 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

( ) g g g g y ( g g y) g g y g g y
Benzo(k)fluoranthene 0.1 mg/kg 4.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-09 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 7.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aroclor-1254 6.9 mg/kg 6.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 7.9E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aroclor-1260 28 mg/kg 2.7E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-06 3.2E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 3.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.1E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

--
EXPOSURE ROUTE TOTAL 9.E-06 2.E+00

EXPOSURE POINT TOTAL 4.E-05 8.E+00
EXPOSURE MEDIUM TOTAL 4.E-05 8.E+00
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TABLE 7-F.95
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 1.1E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.4E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 9.2E-10 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 1.4E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 3.5E-10 ug/m3 1.1E-05 (ug/m3)-1 4.E-15 7.8E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 5.7E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 6.9 mg/kg 4.6E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 5.4E-08 ug/m3 ND
Aroclor-1260 28 mg/kg 1.9E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 2.2E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 8.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 1 mg/kg NC NC 7.8E-09 ug/m3 ND
Arsenic 16.4 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.3E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 2.7 mg/kg 1.8E-09 ug/m3 2.4E-03 (ug/m3)-1 4.E-12 2.1E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 23.6 mg/kg 8.3E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 3.3E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.9E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 464 mg/kg NC NC 3.6E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 49 mg/kg 3.3E-08 ug/m3 NA 3.8E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 1.7E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 3.7E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 5.5E-09 ug/m3 ND
Uranium 31 mg/kg NC NC 2.4E-07 ug/m3 3.0E-01 ug/m3 8.E-07
Vanadium 24 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.2 mg/kg NC NC 3.3E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.0E-07 ug/m3 5.0E+01 ug/m3 4.E-09

EXPOSURE ROUTE TOTAL 7.E-09 7.E-05
EXPOSURE POINT TOTAL 7.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 7.E-05

SOIL TOTAL 4 E-05 8 E+00

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

SOIL TOTAL 4.E-05 8.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.96
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 8.1E-07 mg/kg/day 9.3E-03 (mg/kg/day)-1 8.E-09 1.8E-06 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 1.5E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 6.E-09 1.8E-06 mg/kg/day
Trichloroethene 0.61 mg/kg 1.5E-07 mg/kg/day -- 1.8E-06 mg/kg/day 5.0E-04 mg/kg/day 4.E-03
Benzo(a)anthracene 0.053 mg/kg 7.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(a)pyrene 0.088 mg/kg 1.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-07 2.6E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06
Benzo(b)fluoranthene 0.18 mg/kg 2.4E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.3E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 9.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.1E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Aroclor-1254 3.7 mg/kg 9.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 16 mg/kg 4.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-06 4.7E-05 mg/kg/day 2.0E-05 mg/kg/day 2.E+00
Aluminum 10070 mg/kg NC NC 2.9E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 18 mg/kg 4.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-06 5.3E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 17 mg/kg NC NC 5.0E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4.8 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 144 mg/kg NC NC 4.2E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 12398 mg/kg NC NC 3.6E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Manganese 171 mg/kg NC NC 5.0E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Mercury 0.019 mg/kg NC NC 5.6E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Thallium 1.5 mg/kg NC NC 4.4E-06 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 496 mg/kg NC NC 1.4E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.4E-06 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 8.6E-05 mg/kg/day 6.0E-04 mg/kg/day 1.E-01
Vanadium 17.5 mg/kg NC NC 5.1E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 3 mg/kg NC NC 8.8E-06 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 1.9E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E-04

EXPOSURE ROUTE TOTAL 2.E-05 3.E+00

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 2.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.088 mg/kg 4.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.18 mg/kg 8.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 3.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 7.7E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 3.7 mg/kg 3.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 4.2E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aroclor-1260 16 mg/kg 1.6E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 1.8E-05 mg/kg/day 2.0E-05 mg/kg/day 9.E-01
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 3.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 4.4E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 5.4E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 5.E-06 1.E+00

EXPOSURE POINT TOTAL 2.E-05 5.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 5.E+00
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TABLE 7-F.96
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 2.2E-09 ug/m3 1.0E-06 (ug/m3)-1 2.E-15 4.7E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 4.1E-10 ug/m3 3.1E-06 (ug/m3)-1 1.E-15 4.7E-09 ug/m3
Trichloroethene 0.61 mg/kg 4.1E-10 ug/m3 -- 4.7E-09 ug/m3 2.0E+00 ug/m3 2.E-09
Benzo(a)anthracene 0.053 mg/kg 1.9E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.1E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 3.1E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 6.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 6.3E-10 ug/m3 1.1E-04 (ug/m3)-1 7.E-14 1.4E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 2.5E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 5.6E-10 ug/m3 ND
Aroclor-1254 3.7 mg/kg 2.5E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 2.9E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 1.1E-08 ug/m3 5.7E-04 (ug/m3)-1 6.E-12 1.2E-07 ug/m3 ND
Aluminum 10070 mg/kg NC NC 7.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 18 mg/kg 1.2E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.4E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Chromium 17 mg/kg 6.0E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.8 mg/kg 3.2E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 144 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 12398 mg/kg NC NC 9.6E-05 ug/m3 ND
Manganese 171 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.5E-10 ug/m3 3.0E-01 ug/m3 5.E-10
Thallium 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND
Thorium 5.9 mg/kg NC NC 4.6E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 3.8E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND
Uranium 29.3 mg/kg NC NC 2.3E-07 ug/m3 3.0E-01 ug/m3 8.E-07
Vanadium 17.5 mg/kg NC NC 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3 mg/kg NC NC 2.3E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 5.1E-08 ug/m3 5.0E+01 ug/m3 1.E-09

EXPOSURE ROUTE TOTAL 5.E-09 6.E-05
EXPOSURE POINT TOTAL 5.E-09 6.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

EXPOSURE MEDIUM TOTAL 5.E-09 6.E-05

SOIL TOTAL 2.E-05 5.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.97
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.307 mg/kg 5.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 9.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.261 mg/kg 5.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.389 mg/kg 7.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.1 mg/kg 1.9E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 6.9 mg/kg 7.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 28 mg/kg 3.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-06 8.8E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aluminum 11098 mg/kg NC NC 3.5E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 1 mg/kg NC NC 3.1E-07 mg/kg/day 4.0E-04 mg/kg/day 8.E-04
Arsenic 16.4 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.1E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 2.7 mg/kg NC NC 8.5E-07 mg/kg/day 2.0E-03 mg/kg/day 4.E-04
Chromium 23.6 mg/kg NC NC 7.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 5 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 464 mg/kg NC NC 1.5E-04 mg/kg/day 4.0E-02 mg/kg/day 4.E-03
Iron 13041 mg/kg NC NC 4.1E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 49 mg/kg 5.3E-06 mg/kg/day NA 1.5E-05 mg/kg/day ND
Manganese 217 mg/kg NC NC 6.8E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thorium 5.3 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 2.2E-07 mg/kg/day ND
Uranium 31 mg/kg NC NC 9.7E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 24 mg/kg NC NC 7.5E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 4.2 mg/kg NC NC 1.3E-06 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 8.2E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

DERMAL Benzo(a)anthracene 0.307 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.261 mg/kg 2.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(b)fluoranthene 0.389 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.1 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.6E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Aroclor-1254 6.9 mg/kg 4.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.2E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 28 mg/kg 1.7E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 4.9E-06 mg/kg/day 2.0E-05 mg/kg/day 2.E-01
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 3.3E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 5.E-06 3.E-01

EXPOSURE POINT TOTAL 2.E-05 9.E-01
EXPOSURE MEDIUM TOTAL 2.E-05 9.E-01
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TABLE 7-F.97
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 1.5E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 2.4E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 1.3E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 2.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 1.9E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 3.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 4.8E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 7.8E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 7.8E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.3E-09 ug/m3 ND
Aroclor-1254 6.9 mg/kg 1.8E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 5.4E-08 ug/m3 ND
Aroclor-1260 28 mg/kg 7.5E-08 ug/m3 5.7E-04 (ug/m3)-1 4.E-11 2.2E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 8.6E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Antimony 1 mg/kg NC NC 7.8E-09 ug/m3 ND
Arsenic 16.4 mg/kg 4.4E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.3E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 2.7 mg/kg 7.2E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.1E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 23.6 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.9E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 464 mg/kg NC NC 3.6E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 1.0E-04 ug/m3 ND
Lead 49 mg/kg 1.3E-07 ug/m3 NA 3.8E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 1.7E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 3.7E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 5.5E-09 ug/m3 ND
Uranium 31 mg/kg NC NC 2.4E-07 ug/m3 3.0E-01 ug/m3 8.E-07
Vanadium 24 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.2 mg/kg NC NC 3.3E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.0E-07 ug/m3 5.0E+01 ug/m3 4.E-09

EXPOSURE ROUTE TOTAL 1.E-08 7.E-05
EXPOSURE POINT TOTAL 1.E-08 7.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 7.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

SOIL TOTAL 2.E-05 9.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.98
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER NON-CANCER 
INTAKE/EX

POSURE 
CSF/UNIT 

RISK
INTAKE/EXPOS

URE RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 1.2E-07 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-09 1.9E-07 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 6.5E-08 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-09 1.9E-07 mg/kg/day
Trichloroethene 0.61 mg/kg 6.5E-08 mg/kg/day -- 1.9E-07 mg/kg/day 5.0E-04 mg/kg/day 4.E-04
Benzo(a)anthracene 0.053 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(a)pyrene 0.088 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.18 mg/kg 3.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Aroclor-1254 3.7 mg/kg 4.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.2E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 16 mg/kg 1.7E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 5.0E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 10070 mg/kg NC NC 3.2E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 18 mg/kg 1.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17 mg/kg NC NC 5.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 144 mg/kg NC NC 4.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 12398 mg/kg NC NC 3.9E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 171 mg/kg NC NC 5.4E-05 mg/kg/day 7.1E-02 mg/kg/day 8.E-04
Mercury 0.019 mg/kg NC NC 5.9E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Thallium 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 1.8E-06 mg/kg/day ND
Titanium 496 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 9.2E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 17.5 mg/kg NC NC 5.5E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3 mg/kg NC NC 9.4E-07 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 2.1E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05

EXPOSURE ROUTE TOTAL 7.E-06 4.E-01

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AOI 2 & 4 SOILS AREA AT 
COOLING POND

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 5.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 8.6E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(a)pyrene 0.088 mg/kg 8.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.18 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 7.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Aroclor-1254 3.7 mg/kg 2.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 6.5E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 16 mg/kg 9.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.8E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 2.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 8.2E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

--
EXPOSURE ROUTE TOTAL 3.E-06 2.E-01

EXPOSURE POINT TOTAL 1.E-05 5.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 5.E-01
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TABLE 7-F.98
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER NON-CANCER 
INTAKE/EX

POSURE 
CSF/UNIT 

RISK
INTAKE/EXPOS

URE RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 2.9E-09 ug/m3 1.0E-06 (ug/m3)-1 3.E-15 4.7E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 1.6E-09 ug/m3 3.1E-06 (ug/m3)-1 5.E-15 4.7E-09 ug/m3
Trichloroethene 0.61 mg/kg 1.6E-09 ug/m3 -- 4.7E-09 ug/m3 2.0E+00 ug/m3 2.E-09
Benzo(a)anthracene 0.053 mg/kg 2.5E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.1E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 4.2E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 6.8E-10 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 8.6E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 1.4E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 3.4E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 5.6E-10 ug/m3 ND
Aroclor-1254 3.7 mg/kg 9.8E-09 ug/m3 5.7E-04 (ug/m3)-1 6.E-12 2.9E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 4.3E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 1.2E-07 ug/m3 ND
Aluminum 10070 mg/kg NC NC 7.8E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 18 mg/kg 4.8E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.4E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Chromium 17 mg/kg 8.1E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.8 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 144 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 12398 mg/kg NC NC 9.6E-05 ug/m3 ND
Manganese 171 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.019 mg/kg NC NC 1.5E-10 ug/m3 3.0E-01 ug/m3 5.E-10
Thallium 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND
Thorium 5.9 mg/kg NC NC 4.6E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 3.8E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 1.2E-08 ug/m3 ND
Uranium 29.3 mg/kg NC NC 2.3E-07 ug/m3 3.0E-01 ug/m3 8.E-07
Vanadium 17.5 mg/kg NC NC 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3 mg/kg NC NC 2.3E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 5.1E-08 ug/m3 5.0E+01 ug/m3 1.E-09

EXPOSURE ROUTE TOTAL 7.E-09 6.E-05
EXPOSURE POINT TOTAL 7.E-09 6.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

EXPOSURE MEDIUM TOTAL 7.E-09 6.E-05

SOIL TOTAL 1.E-05 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.99
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Aluminum 11678 mg/kg NC NC 3.4E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 7.6 mg/kg 1.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Beryllium 0.95 mg/kg NC NC 2.8E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 18 mg/kg NC NC 5.3E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 3.2 mg/kg NC NC 9.4E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Iron 11504 mg/kg NC NC 3.4E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 28 mg/kg 7.0E-06 mg/kg/day NA 8.2E-05 mg/kg/day ND
Manganese 116 mg/kg NC NC 3.4E-04 mg/kg/day 7.1E-02 mg/kg/day 5.E-03
Thorium 5.3 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 551 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 1.9E-06 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 5.6E-05 mg/kg/day 6.0E-04 mg/kg/day 9.E-02
Vanadium 23 mg/kg NC NC 6.7E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02

EXPOSURE ROUTE TOTAL 3.E-06 3.E-01

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

--
EXPOSURE ROUTE TOTAL 2.E-07 6.E-03

EXPOSURE POINT TOTAL 3.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 3.E-06 3.E-01

SOIL AIR DUST INHALATION Aluminum 11678 mg/kg NC NC 9.1E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.6 mg/kg 5.1E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 5.9E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.95 mg/kg 6.3E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 7.4E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 18 mg/kg 6.3E-08 ug/m3 8.4E-02 (ug/m3)-1 5.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.2 mg/kg 2.1E-09 ug/m3 2.5E-06 (ug/m3)-1 5.E-15 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Iron 11504 mg/kg NC NC 8.9E-05 ug/m3 ND
Lead 28 mg/kg 1.9E-08 ug/m3 NA 2.2E-07 ug/m3 ND
Manganese 116 mg/kg NC NC 9.0E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 551 mg/kg NC NC 4.3E-06 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 5.0E-09 ug/m3 ND
Uranium 19.2 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 5.E-09 5.E-05
EXPOSURE POINT TOTAL 5.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-09 5.E-05

SOIL TOTAL 3.E-06 3.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.100
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 3.2E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 6 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Chromium 27.1 mg/kg NC NC 7.9E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-02
Cobalt 4.4 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Copper 123 mg/kg NC NC 3.6E-04 mg/kg/day 4.0E-02 mg/kg/day 9.E-03
Iron 15700 mg/kg NC NC 4.6E-02 mg/kg/day 7.0E-01 mg/kg/day 7.E-02
Manganese 356 mg/kg NC NC 1.0E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.21 mg/kg NC NC 6.1E-07 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 1.8E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 44 mg/kg NC NC 1.3E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 23 mg/kg NC NC 6.7E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Zirconium 4.8 mg/kg NC NC 1.4E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 5.E-01

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 1.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Chromium 27.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 6.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.E-07 5.E-03

EXPOSURE POINT TOTAL 2.E-06 5.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 5.E-01

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 8.4E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6 mg/kg 4.0E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 4.7E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Chromium 27.1 mg/kg 9.6E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 2.9E-09 ug/m3 2.5E-06 (ug/m3)-1 7.E-15 3.4E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 123 mg/kg NC NC 9.5E-07 ug/m3 ND
Iron 15700 mg/kg NC NC 1.2E-04 ug/m3 ND
Manganese 356 mg/kg NC NC 2.8E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Thallium 0.21 mg/kg NC NC 1.6E-09 ug/m3 ND
Thorium 6.1 mg/kg NC NC 4.7E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 4.2E-09 ug/m3 ND
Uranium 44 mg/kg NC NC 3.4E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.8 mg/kg NC NC 3.7E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 8.E-09 9.E-05
EXPOSURE POINT TOTAL 8.E-09 9.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 9.E-05

SOIL TOTAL 2.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.101
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Aluminum 11678 mg/kg NC NC 3.7E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03

Arsenic 7.6 mg/kg 8.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.95 mg/kg NC NC 3.0E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 18 mg/kg NC NC 5.6E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.2 mg/kg NC NC 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Iron 11504 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 28 mg/kg 3.0E-06 mg/kg/day NA 8.8E-06 mg/kg/day ND
Manganese 116 mg/kg NC NC 3.6E-05 mg/kg/day 7.1E-02 mg/kg/day 5.E-04
Thorium 5.3 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 551 mg/kg NC NC 1.7E-04 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 2.0E-07 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 6.0E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 9.8E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.8E-07 mg/kg/day 3.0E-04 mg/kg/day 9.E-04
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day

AOI 10 NE WETLAND SOILS 
AREA

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 1.E-07 9.E-04

EXPOSURE POINT TOTAL 1.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 4.E-02

SOIL AIR DUST INHALATION Aluminum 11678 mg/kg NC NC 9.1E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 7.6 mg/kg 2.0E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 5.9E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.95 mg/kg 2.5E-09 ug/m3 2.4E-03 (ug/m3)-1 6.E-12 7.4E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 18 mg/kg 8.6E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 3.2 mg/kg 8.5E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Iron 11504 mg/kg NC NC 8.9E-05 ug/m3 ND
Lead 28 mg/kg 7.5E-08 ug/m3 NA 2.2E-07 ug/m3 ND
Manganese 116 mg/kg NC NC 9.0E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 551 mg/kg NC NC 4.3E-06 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 5.0E-09 ug/m3 ND
Uranium 19.2 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 7.E-09 5.E-05
EXPOSURE POINT TOTAL 7.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 5.E-05

SOIL TOTAL 1.E-06 4.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.102
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 3.4E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03

Arsenic 6 mg/kg 6.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Chromium 27.1 mg/kg NC NC 8.5E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 4.4 mg/kg NC NC 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 123 mg/kg NC NC 3.9E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 15700 mg/kg NC NC 4.9E-03 mg/kg/day 7.0E-01 mg/kg/day 7.E-03
Manganese 356 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.21 mg/kg NC NC 6.6E-08 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 1.9E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 1.7E-07 mg/kg/day ND
Uranium 44 mg/kg NC NC 1.4E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 4.8 mg/kg NC NC 1.5E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 5.E-02

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 7.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.2E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Chromium 27.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 6.0E-04 mg/kg/day

CHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-07 7.E-04

EXPOSURE POINT TOTAL 1.E-06 5.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 5.E-02

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 8.4E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6 mg/kg 1.6E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.7E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Chromium 27.1 mg/kg 1.3E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.1E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.4 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.4E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 123 mg/kg NC NC 9.5E-07 ug/m3 ND
Iron 15700 mg/kg NC NC 1.2E-04 ug/m3 ND
Manganese 356 mg/kg NC NC 2.8E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Thallium 0.21 mg/kg NC NC 1.6E-09 ug/m3 ND
Thorium 6.1 mg/kg NC NC 4.7E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 4.0E-06 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 4.2E-09 ug/m3 ND
Uranium 44 mg/kg NC NC 3.4E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 23 mg/kg NC NC 1.8E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Zirconium 4.8 mg/kg NC NC 3.7E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 9.E-05
EXPOSURE POINT TOTAL 1.E-08 9.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 9.E-05

SOIL TOTAL 1.E-06 5.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-02

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 10 NE WETLAND 
SOILS AREA
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TABLE 7-F.103
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 8.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-08 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07

Benzo(b)fluoranthene 0.0797 mg/kg 9.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 3.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-10 9.9E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aluminum 12320 mg/kg NC NC 3.9E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03
Arsenic 8.1 mg/kg 9.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Beryllium 0.43 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 16.8 mg/kg NC NC 5.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 2.7 mg/kg NC NC 8.5E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 16.6 mg/kg NC NC 5.2E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 11460 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 34 mg/kg 3.8E-06 mg/kg/day NA 1.1E-05 mg/kg/day ND
Manganese 100 mg/kg NC NC 3.2E-05 mg/kg/day 7.1E-02 mg/kg/day 4.E-04
Thorium 5.8 mg/kg NC NC 1.8E-06 mg/kg/day ND
Titanium 501 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 4.6E-07 mg/kg/day ND
Uranium 2 mg/kg NC NC 6.3E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 21 mg/kg NC NC 6.6E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2.5 mg/kg NC NC 7.9E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Benzo(a)pyrene 0.0743 mg/kg 1.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 4.0E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Benzo(b)fluoranthene 0.0797 mg/kg 1.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 4.3E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 6.1E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-11 1.7E-09 mg/kg/day 3.0E-02 mg/kg/day 6.E-08
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 3.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 7.E-08 3.E-04

EXPOSURE POINT TOTAL 2.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 3.E-02

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-103-Future-A1-Adult-IndoorCIW.xls, SUMMARY-CALC Page 1 of 2 7/17/2012



TABLE 7-F.103
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 1.4E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 3.9E-10 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 1.5E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.2E-10 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 5.9E-11 ug/m3 1.1E-05 (ug/m3)-1 6.E-16 1.6E-10 ug/m3 ND
Aluminum 12320 mg/kg NC NC 6.5E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8.1 mg/kg 1.5E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.3E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.43 mg/kg 8.1E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.3E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 16.8 mg/kg 3.1E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.8E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 2.7 mg/kg 5.1E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 1.4E-08 ug/m3 6.0E-03 ug/m3 2.E-06
Copper 16.6 mg/kg NC NC 8.7E-08 ug/m3 ND
Iron 11460 mg/kg NC NC 6.0E-05 ug/m3 ND
Lead 34 mg/kg 6.4E-08 ug/m3 NA 1.8E-07 ug/m3 ND
Manganese 100 mg/kg NC NC 5.2E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Thorium 5.8 mg/kg NC NC 3.0E-08 ug/m3 ND
Titanium 501 mg/kg NC NC 2.6E-06 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 7.6E-09 ug/m3 ND
Uranium 2 mg/kg NC NC 1.0E-08 ug/m3 3.0E-01 ug/m3 3.E-08
Vanadium 21 mg/kg NC NC 1.1E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 2.5 mg/kg NC NC 1.3E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 3.E-09 3.E-05
EXPOSURE POINT TOTAL 3.E-09 3.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 3.E-05

SOIL TOTAL 2.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.104
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 3.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 9.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.1 mg/kg 1.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-08 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.1 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.065 mg/kg 7.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-10 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Carbazole 0.054 mg/kg 6.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.7E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Aroclor-1254 0.23 mg/kg 2.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 7.2E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.03 mg/kg 3.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 9.5E-09 mg/kg/day 2.0E-05 mg/kg/day 5.E-04
Aluminum 11059 mg/kg NC NC 3.5E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.081 mg/kg NC NC 2.6E-08 mg/kg/day 4.0E-04 mg/kg/day 6.E-05
Arsenic 8.1 mg/kg 9.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Beryllium 0.46 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 15.3 mg/kg NC NC 4.8E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3 mg/kg NC NC 9.5E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 9 mg/kg NC NC 2.8E-06 mg/kg/day 4.0E-02 mg/kg/day 7.E-05
Iron 11831 mg/kg NC NC 3.7E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 26 mg/kg 2.9E-06 mg/kg/day NA 8.2E-06 mg/kg/day ND
Manganese 249 mg/kg NC NC 7.8E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.1 mg/kg NC NC 3.2E-08 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 1.8E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 1.5E-07 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 3.7E-06 mg/kg/day 6.0E-04 mg/kg/day 6.E-03
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.7 mg/kg NC NC 5.4E-07 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 6.6E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

EXPOSURE ROUTE TOTAL 2.E-06 4.E-02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.3 mg/kg 5.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(a)pyrene 0.1 mg/kg 1.9E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 5.4E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.1 mg/kg 1.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 5.4E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(k)fluoranthene 0.065 mg/kg 1.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-11 3.5E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Carbazole 0.054 mg/kg 8.0E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-11 2.2E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 4.8E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Aroclor-1254 0.23 mg/kg 4.8E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.3E-08 mg/kg/day 2.0E-05 mg/kg/day 7.E-04
Aroclor-1260 0.03 mg/kg 6.2E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.7E-09 mg/kg/day 2.0E-05 mg/kg/day 9.E-05
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 3.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 8.7E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-05

--
EXPOSURE ROUTE TOTAL 9.E-08 1.E-03

EXPOSURE POINT TOTAL 2.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 4.E-02
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TABLE 7-F.104
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 5.6E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.6E-09 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 1.9E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 5.2E-10 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 1.9E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 5.2E-10 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 1.2E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 3.4E-10 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 2.8E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.7E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.7E-10 ug/m3 ND
Aroclor-1254 0.23 mg/kg 4.3E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 1.2E-09 ug/m3 ND
Aroclor-1260 0.03 mg/kg 5.6E-11 ug/m3 5.7E-04 (ug/m3)-1 3.E-14 1.6E-10 ug/m3 ND
Aluminum 11059 mg/kg NC NC 5.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.081 mg/kg NC NC 4.3E-10 ug/m3 ND
Arsenic 8.1 mg/kg 1.5E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.3E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.46 mg/kg 8.6E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.4E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 15.3 mg/kg 2.9E-08 ug/m3 8.4E-02 (ug/m3)-1 2.E-09 8.0E-08 ug/m3 1.0E-01 ug/m3 8.E-07
Cobalt 3 mg/kg 5.6E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 1.6E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 9 mg/kg NC NC 4.7E-08 ug/m3 ND
Iron 11831 mg/kg NC NC 6.2E-05 ug/m3 ND
Lead 26 mg/kg 4.9E-08 ug/m3 NA 1.4E-07 ug/m3 ND
Manganese 249 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Thallium 0.1 mg/kg NC NC 5.2E-10 ug/m3 ND
Thorium 5.8 mg/kg NC NC 3.0E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 2.7E-06 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 2.6E-09 ug/m3 ND
Uranium 11.8 mg/kg NC NC 6.2E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 23 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 1.7 mg/kg NC NC 8.9E-09 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 1.1E-07 ug/m3 5.0E+01 ug/m3 2.E-09

EXPOSURE ROUTE TOTAL 2.E-09 5.E-05
EXPOSURE POINT TOTAL 2.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 2.E-09 5.E-05

SOIL TOTAL 2.E-06 4.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.105
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 3.9E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03

Antimony 0.11 mg/kg NC NC 3.5E-08 mg/kg/day 4.0E-04 mg/kg/day 9.E-05
Arsenic 15.6 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 4.9E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.43 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 16.7 mg/kg NC NC 5.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 2.5 mg/kg NC NC 7.9E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 5.2 mg/kg NC NC 1.6E-06 mg/kg/day 4.0E-02 mg/kg/day 4.E-05
Iron 11639 mg/kg NC NC 3.7E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 29 mg/kg 3.3E-06 mg/kg/day NA 9.1E-06 mg/kg/day ND
Manganese 129 mg/kg NC NC 4.1E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Thallium 0.069 mg/kg NC NC 2.2E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 1.8E-07 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 8.2E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.55 mg/kg NC NC 4.9E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 3.E-02

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 7.0E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 1.9E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-07 6.E-04

EXPOSURE POINT TOTAL 3.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 3.E-02
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TABLE 7-F.105
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 6.6E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.11 mg/kg NC NC 5.8E-10 ug/m3 ND
Arsenic 15.6 mg/kg 2.9E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 8.2E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 0.43 mg/kg 8.1E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.3E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 16.7 mg/kg 3.1E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.8E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 2.5 mg/kg 4.7E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 1.3E-08 ug/m3 6.0E-03 ug/m3 2.E-06
Copper 5.2 mg/kg NC NC 2.7E-08 ug/m3 ND
Iron 11639 mg/kg NC NC 6.1E-05 ug/m3 ND
Lead 29 mg/kg 5.4E-08 ug/m3 NA 1.5E-07 ug/m3 ND
Manganese 129 mg/kg NC NC 6.8E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Thallium 0.069 mg/kg NC NC 3.6E-10 ug/m3 ND
Thorium 5.5 mg/kg NC NC 2.9E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 2.6E-06 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 2.9E-09 ug/m3 ND
Uranium 2.6 mg/kg NC NC 1.4E-08 ug/m3 3.0E-01 ug/m3 5.E-08
Vanadium 23 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 1.55 mg/kg NC NC 8.1E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 3.E-09 4.E-05
EXPOSURE POINT TOTAL 3.E-09 4.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 4.E-05

SOIL TOTAL 3.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.106
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Benzo(a)pyrene 0.15 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.22 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.078 mg/kg 8.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Carbazole 0.024 mg/kg 2.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 7.6E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 3.5 mg/kg 3.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.1E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 0.85 mg/kg 9.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 2.7E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 10673 mg/kg NC NC 3.4E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.32 mg/kg NC NC 1.0E-07 mg/kg/day 4.0E-04 mg/kg/day 3.E-04
Arsenic 13 mg/kg 1.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.1E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 1.4 mg/kg NC NC 4.4E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 16 mg/kg NC NC 5.0E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.7 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 174 mg/kg NC NC 5.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11325 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 32 mg/kg 3.6E-06 mg/kg/day NA 1.0E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 6.4E-05 mg/kg/day 7.1E-02 mg/kg/day 9.E-04
Thallium 0.14 mg/kg NC NC 4.4E-08 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 1.5E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 3.5E-07 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 5.5E-06 mg/kg/day 6.0E-04 mg/kg/day 9.E-03
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 1.E-01

DERMAL Benzo(a)anthracene 0.14 mg/kg 2.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 7.6E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.15 mg/kg 2.9E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 8.1E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(b)fluoranthene 0.22 mg/kg 4.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(k)fluoranthene 0.078 mg/kg 1.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 4.2E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Carbazole 0.024 mg/kg 3.6E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-12 1.0E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 1.1E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Aroclor-1254 3.5 mg/kg 7.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 2.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.85 mg/kg 1.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 4.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 5.8E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-08 1.6E-07 mg/kg/day 3.0E-04 mg/kg/day 5.E-04
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 3.E-07 1.E-02

EXPOSURE POINT TOTAL 4.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 4.E-06 1.E-01
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TABLE 7-F.106
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 2.6E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 7.3E-10 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 2.8E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 7.9E-10 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 4.1E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 1.5E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 4.1E-10 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 1.3E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 3.9E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 1.1E-09 ug/m3 ND
Aroclor-1254 3.5 mg/kg 6.6E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 1.8E-08 ug/m3 ND
Aroclor-1260 0.85 mg/kg 1.6E-09 ug/m3 5.7E-04 (ug/m3)-1 9.E-13 4.5E-09 ug/m3 ND
Aluminum 10673 mg/kg NC NC 5.6E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.32 mg/kg NC NC 1.7E-09 ug/m3 ND
Arsenic 13 mg/kg 2.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.8E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Beryllium 1.4 mg/kg 2.6E-09 ug/m3 2.4E-03 (ug/m3)-1 6.E-12 7.3E-09 ug/m3 2.0E-02 ug/m3 4.E-07
Chromium 16 mg/kg 3.0E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.4E-08 ug/m3 1.0E-01 ug/m3 8.E-07
Cobalt 3.7 mg/kg 6.9E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 1.9E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 174 mg/kg NC NC 9.1E-07 ug/m3 ND
Iron 11325 mg/kg NC NC 5.9E-05 ug/m3 ND
Lead 32 mg/kg 6.0E-08 ug/m3 NA 1.7E-07 ug/m3 ND
Manganese 204 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.14 mg/kg NC NC 7.3E-10 ug/m3 ND
Thorium 4.8 mg/kg NC NC 2.5E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 2.5E-06 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 5.8E-09 ug/m3 ND
Uranium 17.4 mg/kg NC NC 9.1E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 22 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 1.5 mg/kg NC NC 7.9E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 3.E-09 4.E-05
EXPOSURE POINT TOTAL 3.E-09 4.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 4.E-05

SOIL TOTAL 4.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.107
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 1.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-08 3.0E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Aroclor-1254 0.14 mg/kg 1.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 4.4E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.05 mg/kg 5.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.6E-08 mg/kg/day 2.0E-05 mg/kg/day 8.E-04
Aluminum 9516 mg/kg NC NC 3.0E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 7.1 mg/kg 8.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Chromium 16.1 mg/kg NC NC 5.1E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.8 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 24 mg/kg NC NC 7.6E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 9751 mg/kg NC NC 3.1E-03 mg/kg/day 7.0E-01 mg/kg/day 4.E-03
Manganese 129 mg/kg NC NC 4.1E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.03 mg/kg NC NC 9.5E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Thallium 0.11 mg/kg NC NC 3.5E-08 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 2.1E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.6E-04 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 2.1E-06 mg/kg/day 6.0E-04 mg/kg/day 4.E-03
Vanadium 15.5 mg/kg NC NC 4.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2 mg/kg NC NC 6.3E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Benzo(a)pyrene 0.094 mg/kg 1.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 5.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Aroclor-1254 0.14 mg/kg 2.9E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-09 8.2E-09 mg/kg/day 2.0E-05 mg/kg/day 4.E-04
Aroclor-1260 0.05 mg/kg 1.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 2.9E-09 mg/kg/day 2.0E-05 mg/kg/day 1.E-04
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 3.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 8.9E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Chromium 16.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 7.E-08 8.E-04

EXPOSURE POINT TOTAL 1.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 3.E-02
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TABLE 7-F.107
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 1.8E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 4.9E-10 ug/m3 ND
Aroclor-1254 0.14 mg/kg 2.6E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 7.3E-10 ug/m3 ND
Aroclor-1260 0.05 mg/kg 9.4E-11 ug/m3 5.7E-04 (ug/m3)-1 5.E-14 2.6E-10 ug/m3 ND
Aluminum 9516 mg/kg NC NC 5.0E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 7.1 mg/kg 1.3E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 3.7E-08 ug/m3 1.5E-02 ug/m3 2.E-06
Chromium 16.1 mg/kg 3.0E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.4E-08 ug/m3 1.0E-01 ug/m3 8.E-07
Cobalt 3.8 mg/kg 7.1E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.0E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 24 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 9751 mg/kg NC NC 5.1E-05 ug/m3 ND
Manganese 129 mg/kg NC NC 6.8E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Mercury 0.03 mg/kg NC NC 1.6E-10 ug/m3 3.0E-01 ug/m3 5.E-10
Thallium 0.11 mg/kg NC NC 5.8E-10 ug/m3 ND
Thorium 6.6 mg/kg NC NC 3.5E-08 ug/m3 ND
Titanium 495 mg/kg NC NC 2.6E-06 ug/m3 ND
Uranium 6.7 mg/kg NC NC 3.5E-08 ug/m3 3.0E-01 ug/m3 1.E-07
Vanadium 15.5 mg/kg NC NC 8.1E-08 ug/m3 1.0E-01 ug/m3 8.E-07
Zirconium 2 mg/kg NC NC 1.0E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 3.E-09 3.E-05
EXPOSURE POINT TOTAL 3.E-09 3.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 3.E-05

SOIL TOTAL 1.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.108
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 2.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 6.3E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07

Benzo(a)pyrene 0.12 mg/kg 1.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.112 mg/kg 1.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 3.5E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.043 mg/kg 4.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Carbazole 0.041 mg/kg 4.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 1.3E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 7.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aroclor-1254 16.2 mg/kg 1.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.1E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 2.37 mg/kg 2.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 7.5E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 10009 mg/kg NC NC 3.2E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.901 mg/kg NC NC 2.8E-07 mg/kg/day 4.0E-04 mg/kg/day 7.E-04
Arsenic 8.7 mg/kg 9.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.7E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Beryllium 3.48 mg/kg NC NC 1.1E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 25 mg/kg NC NC 7.9E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 4 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 221 mg/kg NC NC 7.0E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 15813 mg/kg NC NC 5.0E-03 mg/kg/day 7.0E-01 mg/kg/day 7.E-03
Lead 46 mg/kg 5.2E-06 mg/kg/day NA 1.4E-05 mg/kg/day ND
Manganese 170 mg/kg NC NC 5.4E-05 mg/kg/day 7.1E-02 mg/kg/day 8.E-04
Thallium 0.11 mg/kg NC NC 3.5E-08 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 1.6E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 7.9E-07 mg/kg/day ND
Uranium 82 mg/kg NC NC 2.6E-05 mg/kg/day 6.0E-04 mg/kg/day 4.E-02
Vanadium 20 mg/kg NC NC 6.3E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.1 mg/kg NC NC 9.8E-07 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

EXPOSURE ROUTE TOTAL 6.E-06 4.E-01

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

DERMAL Benzo(a)anthracene 0.02 mg/kg 3.9E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-10 1.1E-09 mg/kg/day 3.0E-02 mg/kg/day 4.E-08
Benzo(a)pyrene 0.12 mg/kg 2.3E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 6.5E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.112 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 6.1E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(k)fluoranthene 0.043 mg/kg 8.3E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-11 2.3E-09 mg/kg/day 3.0E-02 mg/kg/day 8.E-08
Carbazole 0.041 mg/kg 6.1E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 1.7E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-10 3.4E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Aroclor-1254 16.2 mg/kg 3.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 9.4E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aroclor-1260 2.37 mg/kg 4.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.4E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 3.9E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-08 1.1E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 20 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 1.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5.E-05

--
EXPOSURE ROUTE TOTAL 9.E-07 5.E-02

EXPOSURE POINT TOTAL 7.E-06 4.E-01
EXPOSURE MEDIUM TOTAL 7.E-06 4.E-01
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TABLE 7-F.108
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 3.7E-11 ug/m3 1.1E-04 (ug/m3)-1 4.E-15 1.0E-10 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 2.2E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 6.3E-10 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 2.1E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 5.9E-10 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 8.1E-11 ug/m3 1.1E-05 (ug/m3)-1 9.E-16 2.3E-10 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 2.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.2E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 3.3E-10 ug/m3 ND
Aroclor-1254 16.2 mg/kg 3.0E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 8.5E-08 ug/m3 ND
Aroclor-1260 2.37 mg/kg 4.4E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 1.2E-08 ug/m3 ND
Aluminum 10009 mg/kg NC NC 5.3E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.901 mg/kg NC NC 4.7E-09 ug/m3 ND
Arsenic 8.7 mg/kg 1.6E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.6E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 3.48 mg/kg 6.5E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 1.8E-08 ug/m3 2.0E-02 ug/m3 9.E-07
Chromium 25 mg/kg 4.7E-08 ug/m3 8.4E-02 (ug/m3)-1 4.E-09 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4 mg/kg 7.5E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.1E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 221 mg/kg NC NC 1.2E-06 ug/m3 ND
Iron 15813 mg/kg NC NC 8.3E-05 ug/m3 ND
Lead 46 mg/kg 8.6E-08 ug/m3 NA 2.4E-07 ug/m3 ND
Manganese 170 mg/kg NC NC 8.9E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Thallium 0.11 mg/kg NC NC 5.8E-10 ug/m3 ND
Thorium 5.1 mg/kg NC NC 2.7E-08 ug/m3 ND
Titanium 509 mg/kg NC NC 2.7E-06 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 1.3E-08 ug/m3 ND
Uranium 82 mg/kg NC NC 4.3E-07 ug/m3 3.0E-01 ug/m3 1.E-06
Vanadium 20 mg/kg NC NC 1.0E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3.1 mg/kg NC NC 1.6E-08 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 1.8E-07 ug/m3 5.0E+01 ug/m3 4.E-09

EXPOSURE ROUTE TOTAL 4.E-09 4.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

EXPOSURE POINT TOTAL 4.E-09 4.E-05
EXPOSURE MEDIUM TOTAL 4.E-09 4.E-05

SOIL TOTAL 7.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.109
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(a)pyrene 0.14 mg/kg 1.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.099 mg/kg 1.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 3.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 5.9E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Carbazole 0.047 mg/kg 5.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 9.4 mg/kg 1.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 3.0E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 1.3 mg/kg 1.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9352 mg/kg NC NC 2.9E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 8.9 mg/kg 1.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 2.8E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Chromium 16.3 mg/kg NC NC 5.1E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.6 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 124 mg/kg NC NC 3.9E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11373 mg/kg NC NC 3.6E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Manganese 134 mg/kg NC NC 4.2E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.059 mg/kg NC NC 1.9E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05
Thallium 0.11 mg/kg NC NC 3.5E-08 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 2.0E-06 mg/kg/day ND
Titanium 519 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 1.6E-07 mg/kg/day ND
Uranium 26 mg/kg NC NC 8.2E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 17.3 mg/kg NC NC 5.5E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3 mg/kg NC NC 9.5E-07 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

EXPOSURE ROUTE TOTAL 4.E-06 2.E-01

DERMAL Benzo(a)anthracene 0.172 mg/kg 3.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 9.3E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(a)pyrene 0.14 mg/kg 2.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 7.6E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Benzo(b)fluoranthene 0.099 mg/kg 1.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 5.4E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(k)fluoranthene 0.052 mg/kg 1.0E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-11 2.8E-09 mg/kg/day 3.0E-02 mg/kg/day 9.E-08
Carbazole 0.047 mg/kg 7.0E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 2.0E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-10 2.9E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Aroclor-1254 9.4 mg/kg 2.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 5.5E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 1.3 mg/kg 2.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 7.6E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 4.0E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-08 1.1E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Chromium 16.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05

--
EXPOSURE ROUTE TOTAL 5.E-07 3.E-02

EXPOSURE POINT TOTAL 5.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 2.E-01
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TABLE 7-F.109
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 3.2E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 9.0E-10 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 2.6E-10 ug/m3 1.1E-03 (ug/m3)-1 3.E-13 7.3E-10 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 1.9E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 5.2E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 9.7E-11 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 2.7E-10 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 2.5E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 9.9E-11 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.8E-10 ug/m3 ND
Aroclor-1254 9.4 mg/kg 1.8E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 4.9E-08 ug/m3 ND
Aroclor-1260 1.3 mg/kg 2.4E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 6.8E-09 ug/m3 ND
Aluminum 9352 mg/kg NC NC 4.9E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8.9 mg/kg 1.7E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.7E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Chromium 16.3 mg/kg 3.1E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.6E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 3.6 mg/kg 6.7E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 1.9E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 124 mg/kg NC NC 6.5E-07 ug/m3 ND
Iron 11373 mg/kg NC NC 6.0E-05 ug/m3 ND
Manganese 134 mg/kg NC NC 7.0E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Mercury 0.059 mg/kg NC NC 3.1E-10 ug/m3 3.0E-01 ug/m3 1.E-09
Thallium 0.11 mg/kg NC NC 5.8E-10 ug/m3 ND
Thorium 6.2 mg/kg NC NC 3.3E-08 ug/m3 ND
Titanium 519 mg/kg NC NC 2.7E-06 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 2.7E-09 ug/m3 ND
Uranium 26 mg/kg NC NC 1.4E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 17.3 mg/kg NC NC 9.1E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Zirconium 3 mg/kg NC NC 1.6E-08 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 1.7E-07 ug/m3 5.0E+01 ug/m3 3.E-09

EXPOSURE ROUTE TOTAL 3.E-09 3.E-05
EXPOSURE POINT TOTAL 3.E-09 3.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 3.E-05

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 5.E-06 2.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.110
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.203 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(a)pyrene 0.368 mg/kg 4.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.925 mg/kg 1.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.162 mg/kg 1.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 5.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.155 mg/kg 1.7E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 4.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 2.6 mg/kg 2.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.2E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aroclor-1260 0.65 mg/kg 7.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 2.0E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aluminum 9859 mg/kg NC NC 3.1E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.94 mg/kg NC NC 3.0E-07 mg/kg/day 4.0E-04 mg/kg/day 7.E-04
Arsenic 7.13 mg/kg 8.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.49 mg/kg NC NC 1.5E-07 mg/kg/day 2.0E-03 mg/kg/day 8.E-05
Chromium 23 mg/kg NC NC 7.2E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 31 mg/kg NC NC 9.8E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 13366 mg/kg NC NC 4.2E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 16.3 mg/kg 1.8E-06 mg/kg/day NA 5.1E-06 mg/kg/day ND
Manganese 167 mg/kg NC NC 5.3E-05 mg/kg/day 7.1E-02 mg/kg/day 7.E-04
Mercury 0.019 mg/kg NC NC 6.0E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Thallium 0.14 mg/kg NC NC 4.4E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 570 mg/kg NC NC 1.8E-04 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 1.8E-07 mg/kg/day ND
Uranium 793 mg/kg NC NC 2.5E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.3 mg/kg NC NC 1.0E-06 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 4.7E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

CHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 2.E-06 5.E-01

DERMAL Benzo(a)anthracene 0.203 mg/kg 3.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 1.1E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(a)pyrene 0.368 mg/kg 7.1E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Benzo(b)fluoranthene 0.925 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.162 mg/kg 3.1E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 8.8E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Carbazole 0.155 mg/kg 2.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 6.4E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 9.1E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aroclor-1254 2.6 mg/kg 5.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 8.E-03
Aroclor-1260 0.65 mg/kg 1.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 3.8E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 3.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 8.9E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 6.2E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05

--
EXPOSURE ROUTE TOTAL 3.E-07 1.E-02

EXPOSURE POINT TOTAL 3.E-06 5.E-01
EXPOSURE MEDIUM TOTAL 3.E-06 5.E-01
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TABLE 7-F.110
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 3.8E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 1.1E-09 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 6.9E-10 ug/m3 1.1E-03 (ug/m3)-1 8.E-13 1.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.9E-09 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 3.0E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 8.5E-10 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 8.1E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.2E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 8.9E-10 ug/m3 ND
Aroclor-1254 2.6 mg/kg 4.9E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 1.4E-08 ug/m3 ND
Aroclor-1260 0.65 mg/kg 1.2E-09 ug/m3 5.7E-04 (ug/m3)-1 7.E-13 3.4E-09 ug/m3 ND
Aluminum 9859 mg/kg NC NC 5.2E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 0.94 mg/kg NC NC 4.9E-09 ug/m3 ND
Arsenic 7.13 mg/kg 1.3E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 3.7E-08 ug/m3 1.5E-02 ug/m3 2.E-06
Beryllium 0.49 mg/kg 9.2E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.6E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 23 mg/kg 4.3E-08 ug/m3 8.4E-02 (ug/m3)-1 4.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.8 mg/kg 9.0E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 31 mg/kg NC NC 1.6E-07 ug/m3 ND
Iron 13366 mg/kg NC NC 7.0E-05 ug/m3 ND
Lead 16.3 mg/kg 3.1E-08 ug/m3 NA 8.6E-08 ug/m3 ND
Manganese 167 mg/kg NC NC 8.8E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.019 mg/kg NC NC 1.0E-10 ug/m3 3.0E-01 ug/m3 3.E-10
Thallium 0.14 mg/kg NC NC 7.3E-10 ug/m3 ND
Thorium 5.5 mg/kg NC NC 2.9E-08 ug/m3 ND
Titanium 570 mg/kg NC NC 3.0E-06 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 3.0E-09 ug/m3 ND
Uranium 793 mg/kg NC NC 4.2E-06 ug/m3 3.0E-01 ug/m3 1.E-05
Vanadium 22 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3.3 mg/kg NC NC 1.7E-08 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 7.8E-08 ug/m3 5.0E+01 ug/m3 2.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 4.E-09 5.E-05
EXPOSURE POINT TOTAL 4.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 4.E-09 5.E-05

SOIL TOTAL 3.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.111
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 1.0E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-12 2.9E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 1.0E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 4.E-12 2.9E-10 mg/kg/day
Trichloroethene 0.00093 mg/kg 1.0E-10 mg/kg/day -- 2.9E-10 mg/kg/day 5.0E-04 mg/kg/day 6.E-07
Benzo(a)anthracene 0.14 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.22 mg/kg 2.5E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 6.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.47 mg/kg 5.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.069 mg/kg 7.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 2.2E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Carbazole 0.11 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 18.2 mg/kg 2.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.7E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 2.6 mg/kg 2.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.2E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 8993 mg/kg NC NC 2.8E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 5.2 mg/kg 5.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 0.37 mg/kg NC NC 1.2E-07 mg/kg/day 2.0E-03 mg/kg/day 6.E-05
Chromium 18 mg/kg NC NC 5.7E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 3.7 mg/kg NC NC 1.2E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 20 mg/kg NC NC 6.3E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 12968 mg/kg NC NC 4.1E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 136 mg/kg NC NC 4.3E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.21 mg/kg NC NC 6.6E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Thallium 0.15 mg/kg NC NC 4.7E-08 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 2.3E-06 mg/kg/day ND
Titanium 641 mg/kg NC NC 2.0E-04 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 8.5E-08 mg/kg/day ND
Uranium 337 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.2 mg/kg NC NC 1.0E-06 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 2.8E-06 mg/kg/day 3.0E-02 mg/kg/day 9.E-05

AOI 7 & 11 INDUSTRIAL AREA 
EAST

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 6.E-06 5.E-01

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 2.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 7.6E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(a)pyrene 0.22 mg/kg 4.2E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.47 mg/kg 9.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 2.5E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Benzo(k)fluoranthene 0.069 mg/kg 1.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 3.7E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Carbazole 0.11 mg/kg 1.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 4.6E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 7.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Aroclor-1254 18.2 mg/kg 3.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.1E-06 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aroclor-1260 2.6 mg/kg 5.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 8.E-03
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 2.3E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-08 6.5E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 3.7E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05

--
EXPOSURE ROUTE TOTAL 9.E-07 6.E-02

EXPOSURE POINT TOTAL 7.E-06 6.E-01
EXPOSURE MEDIUM TOTAL 7.E-06 6.E-01
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TABLE 7-F.111
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 1.7E-12 ug/m3 1.0E-06 (ug/m3)-1 2.E-18 4.9E-12 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 1.7E-12 ug/m3 3.1E-06 (ug/m3)-1 5.E-18 4.9E-12 ug/m3
Trichloroethene 0.00093 mg/kg 1.7E-12 ug/m3 -- 4.9E-12 ug/m3 2.0E+00 ug/m3 2.E-12
Benzo(a)anthracene 0.14 mg/kg 2.6E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 7.3E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 4.1E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 1.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 8.8E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.5E-09 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 1.3E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 3.6E-10 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 5.8E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.4E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 6.8E-10 ug/m3 ND
Aroclor-1254 18.2 mg/kg 3.4E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 9.6E-08 ug/m3 ND
Aroclor-1260 2.6 mg/kg 4.9E-09 ug/m3 5.7E-04 (ug/m3)-1 3.E-12 1.4E-08 ug/m3 ND
Aluminum 8993 mg/kg NC NC 4.7E-05 ug/m3 5.0E+00 ug/m3 9.E-06
Arsenic 5.2 mg/kg 9.7E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 2.7E-08 ug/m3 1.5E-02 ug/m3 2.E-06
Beryllium 0.37 mg/kg 6.9E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 1.9E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 18 mg/kg 3.4E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 9.4E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 3.7 mg/kg 6.9E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 1.9E-08 ug/m3 6.0E-03 ug/m3 3.E-06
Copper 20 mg/kg NC NC 1.0E-07 ug/m3 ND
Iron 12968 mg/kg NC NC 6.8E-05 ug/m3 ND
Manganese 136 mg/kg NC NC 7.1E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Mercury 0.21 mg/kg NC NC 1.1E-09 ug/m3 3.0E-01 ug/m3 4.E-09
Thallium 0.15 mg/kg NC NC 7.9E-10 ug/m3 ND
Thorium 7.3 mg/kg NC NC 3.8E-08 ug/m3 ND
Titanium 641 mg/kg NC NC 3.4E-06 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 1.4E-09 ug/m3 ND
Uranium 337 mg/kg NC NC 1.8E-06 ug/m3 3.0E-01 ug/m3 6.E-06
Vanadium 22 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3.2 mg/kg NC NC 1.7E-08 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 4.6E-08 ug/m3 5.0E+01 ug/m3 9.E-10

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 3.E-09 4.E-05
EXPOSURE POINT TOTAL 3.E-09 4.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 4.E-05

SOIL TOTAL 7.E-06 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.112
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.299 mg/kg 3.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 9.4E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.258 mg/kg 2.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 8.1E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.271 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 8.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.088 mg/kg 9.9E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Carbazole 0.044 mg/kg 5.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.157 mg/kg 1.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 4.9E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aroclor-1260 0.175 mg/kg 2.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-08 5.5E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aluminum 9736 mg/kg NC NC 3.1E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 8 mg/kg 9.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.58 mg/kg NC NC 1.8E-07 mg/kg/day 2.0E-03 mg/kg/day 9.E-05
Chromium 20 mg/kg NC NC 6.3E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 5.6 mg/kg NC NC 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 27 mg/kg NC NC 8.5E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 13602 mg/kg NC NC 4.3E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 28 mg/kg 3.2E-06 mg/kg/day NA 8.8E-06 mg/kg/day ND
Manganese 245 mg/kg NC NC 7.7E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.043 mg/kg NC NC 1.4E-08 mg/kg/day 3.0E-04 mg/kg/day 5.E-05
Thallium 0.115 mg/kg NC NC 3.6E-08 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 497 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 3.1E-07 mg/kg/day ND
Uranium 24 mg/kg NC NC 7.6E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2.7 mg/kg NC NC 8.5E-07 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-02 mg/kg/day 5.E-04

EXPOSURE ROUTE TOTAL 2.E-06 5.E-02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.299 mg/kg 5.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(a)pyrene 0.258 mg/kg 5.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.271 mg/kg 5.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.5E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(k)fluoranthene 0.088 mg/kg 1.7E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 4.8E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Carbazole 0.044 mg/kg 6.5E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 1.8E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 7.5E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Aroclor-1254 0.157 mg/kg 3.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 9.1E-09 mg/kg/day 2.0E-05 mg/kg/day 5.E-04
Aroclor-1260 0.175 mg/kg 3.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 1.0E-08 mg/kg/day 2.0E-05 mg/kg/day 5.E-04
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 3.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 1.0E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-02 mg/kg/day 6.E-05

--
EXPOSURE ROUTE TOTAL 1.E-07 1.E-03

EXPOSURE POINT TOTAL 2.E-06 5.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 5.E-02
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TABLE 7-F.112
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 5.6E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.6E-09 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 4.8E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 1.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 5.1E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.4E-09 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 1.6E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 4.6E-10 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 2.3E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.6E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 7.2E-10 ug/m3 ND
Aroclor-1254 0.157 mg/kg 2.9E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 8.2E-10 ug/m3 ND
Aroclor-1260 0.175 mg/kg 3.3E-10 ug/m3 5.7E-04 (ug/m3)-1 2.E-13 9.2E-10 ug/m3 ND
Aluminum 9736 mg/kg NC NC 5.1E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8 mg/kg 1.5E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 4.2E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Beryllium 0.58 mg/kg 1.1E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.0E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 20 mg/kg 3.7E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 1.0E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 5.6 mg/kg 1.0E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 2.9E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Copper 27 mg/kg NC NC 1.4E-07 ug/m3 ND
Iron 13602 mg/kg NC NC 7.1E-05 ug/m3 ND
Lead 28 mg/kg 5.2E-08 ug/m3 NA 1.5E-07 ug/m3 ND
Manganese 245 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Mercury 0.043 mg/kg NC NC 2.3E-10 ug/m3 3.0E-01 ug/m3 8.E-10
Thallium 0.115 mg/kg NC NC 6.0E-10 ug/m3 ND
Thorium 5.4 mg/kg NC NC 2.8E-08 ug/m3 ND
Titanium 497 mg/kg NC NC 2.6E-06 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 5.2E-09 ug/m3 ND
Uranium 24 mg/kg NC NC 1.3E-07 ug/m3 3.0E-01 ug/m3 4.E-07
Vanadium 23 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 2.7 mg/kg NC NC 1.4E-08 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 2.4E-07 ug/m3 5.0E+01 ug/m3 5.E-09

EXPOSURE ROUTE TOTAL 3.E-09 5.E-05

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

EXPOSURE POINT TOTAL 3.E-09 5.E-05
EXPOSURE MEDIUM TOTAL 3.E-09 5.E-05

SOIL TOTAL 2.E-06 5.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-02

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.113
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 6.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07

Benzo(a)pyrene 0.09 mg/kg 1.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.12 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 5.9E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 1.6E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 0.0046 mg/kg 5.2E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.4E-09 mg/kg/day 2.0E-05 mg/kg/day 7.E-05
Aroclor-1260 0.0024 mg/kg 2.7E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-10 7.6E-10 mg/kg/day 2.0E-05 mg/kg/day 4.E-05
Aluminum 9907 mg/kg NC NC 3.1E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 6.4 mg/kg 7.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.76 mg/kg NC NC 2.4E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 18.6 mg/kg NC NC 5.9E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 18.9 mg/kg NC NC 6.0E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 13463 mg/kg NC NC 4.2E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 177 mg/kg NC NC 5.6E-05 mg/kg/day 7.1E-02 mg/kg/day 8.E-04
Mercury 0.025 mg/kg NC NC 7.9E-09 mg/kg/day 3.0E-04 mg/kg/day 3.E-05
Thallium 0.13 mg/kg NC NC 4.1E-08 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 2.0E-06 mg/kg/day ND
Titanium 592 mg/kg NC NC 1.9E-04 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 2.1E-07 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 6.2E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 22 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 2.4 mg/kg NC NC 7.6E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 4.E-02

DERMAL Benzo(a)anthracene 0.061 mg/kg 1.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-10 3.3E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Benzo(a)pyrene 0.09 mg/kg 1.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 4.9E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.12 mg/kg 2.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 6.5E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Benzo(k)fluoranthene 0.052 mg/kg 1.0E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-11 2.8E-09 mg/kg/day 3.0E-02 mg/kg/day 9.E-08
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 7.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Aroclor-1254 0.0046 mg/kg 9.6E-11 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-10 2.7E-10 mg/kg/day 2.0E-05 mg/kg/day 1.E-05
Aroclor-1260 0.0024 mg/kg 5.0E-11 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-10 1.4E-10 mg/kg/day 2.0E-05 mg/kg/day 7.E-06
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 2.9E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 8.0E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-08 3.E-04

EXPOSURE POINT TOTAL 1.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 4.E-02
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TABLE 7-F.113
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 1.1E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 3.2E-10 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 1.7E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 4.7E-10 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 6.3E-10 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 9.7E-11 ug/m3 1.1E-05 (ug/m3)-1 1.E-15 2.7E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.4E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 6.8E-10 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 8.6E-12 ug/m3 5.7E-04 (ug/m3)-1 5.E-15 2.4E-11 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 4.5E-12 ug/m3 5.7E-04 (ug/m3)-1 3.E-15 1.3E-11 ug/m3 ND
Aluminum 9907 mg/kg NC NC 5.2E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 6.4 mg/kg 1.2E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 3.4E-08 ug/m3 1.5E-02 ug/m3 2.E-06
Beryllium 0.76 mg/kg 1.4E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 4.0E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 18.6 mg/kg 3.5E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 9.8E-08 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.8 mg/kg 9.0E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 18.9 mg/kg NC NC 9.9E-08 ug/m3 ND
Iron 13463 mg/kg NC NC 7.1E-05 ug/m3 ND
Manganese 177 mg/kg NC NC 9.3E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.025 mg/kg NC NC 1.3E-10 ug/m3 3.0E-01 ug/m3 4.E-10
Thallium 0.13 mg/kg NC NC 6.8E-10 ug/m3 ND
Thorium 6.4 mg/kg NC NC 3.4E-08 ug/m3 ND
Titanium 592 mg/kg NC NC 3.1E-06 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 3.5E-09 ug/m3 ND
Uranium 19.6 mg/kg NC NC 1.0E-07 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 22 mg/kg NC NC 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 2.4 mg/kg NC NC 1.3E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 3.E-09 4.E-05
EXPOSURE POINT TOTAL 3.E-09 4.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 4.E-05

SOIL TOTAL 1.E-06 4.E-02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.114
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 4.0E-03 mg/kg/day 1.0E+00 mg/kg/day 4.E-03

Arsenic 5.9 mg/kg 6.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.55 mg/kg NC NC 1.7E-07 mg/kg/day 2.0E-03 mg/kg/day 9.E-05
Chromium 12.7 mg/kg NC NC 4.0E-06 mg/kg/day 3.0E-03 mg/kg/day 1.E-03
Cobalt 2.7 mg/kg NC NC 8.5E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Copper 23 mg/kg NC NC 7.2E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 11013 mg/kg NC NC 3.5E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Lead 15.5 mg/kg 1.7E-06 mg/kg/day NA 4.9E-06 mg/kg/day ND
Manganese 1669 mg/kg NC NC 5.3E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Thorium 4.6 mg/kg NC NC 1.4E-06 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 6.9E-08 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 7.2E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 19.6 mg/kg NC NC 6.2E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 1.1 mg/kg NC NC 3.5E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-02

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 2.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 7.4E-08 mg/kg/day 3.0E-04 mg/kg/day 2.E-04
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-08 2.E-04

EXPOSURE POINT TOTAL 1.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 1.E-06 3.E-02
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TABLE 7-F.114
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Aluminum 12768 mg/kg NC NC 6.7E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 5.9 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 3.1E-08 ug/m3 1.5E-02 ug/m3 2.E-06
Beryllium 0.55 mg/kg 1.0E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.9E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 12.7 mg/kg 2.4E-08 ug/m3 8.4E-02 (ug/m3)-1 2.E-09 6.7E-08 ug/m3 1.0E-01 ug/m3 7.E-07
Cobalt 2.7 mg/kg 5.1E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 1.4E-08 ug/m3 6.0E-03 ug/m3 2.E-06
Copper 23 mg/kg NC NC 1.2E-07 ug/m3 ND
Iron 11013 mg/kg NC NC 5.8E-05 ug/m3 ND
Lead 15.5 mg/kg 2.9E-08 ug/m3 NA 8.1E-08 ug/m3 ND
Manganese 1669 mg/kg NC NC 8.8E-06 ug/m3 5.0E-02 ug/m3 2.E-04
Thorium 4.6 mg/kg NC NC 2.4E-08 ug/m3 ND
Titanium 488.7 mg/kg NC NC 2.6E-06 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 1.1E-09 ug/m3 ND
Uranium 2.3 mg/kg NC NC 1.2E-08 ug/m3 3.0E-01 ug/m3 4.E-08
Vanadium 19.6 mg/kg NC NC 1.0E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 1.1 mg/kg NC NC 5.8E-09 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-09 2.E-04
EXPOSURE POINT TOTAL 2.E-09 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-09 2.E-04

SOIL TOTAL 1.E-06 3.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

DUST AT AOI 14 OFF-
PROPERTY

Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.115
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.72 mg/kg 8.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06

Benzo(a)pyrene 0.91 mg/kg 1.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 2.9E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 1.3 mg/kg 1.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 4.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.13 mg/kg 1.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.27 mg/kg 3.0E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 6.E-10 8.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 1.8 mg/kg 2.0E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 5.7E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aroclor-1260 0.11 mg/kg 1.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.5E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 8805 mg/kg NC NC 2.8E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 0.37 mg/kg NC NC 1.2E-07 mg/kg/day 4.0E-04 mg/kg/day 3.E-04
Arsenic 6.9 mg/kg 7.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 3.2 mg/kg NC NC 1.0E-06 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 16.6 mg/kg NC NC 5.2E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.4 mg/kg NC NC 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 75 mg/kg NC NC 2.4E-05 mg/kg/day 4.0E-02 mg/kg/day 6.E-04
Iron 13294 mg/kg NC NC 4.2E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 22 mg/kg 2.5E-06 mg/kg/day NA 6.9E-06 mg/kg/day ND
Manganese 134 mg/kg NC NC 4.2E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Thallium 0.17 mg/kg NC NC 5.4E-08 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 1.6E-06 mg/kg/day ND
Titanium 483 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 9.1E-07 mg/kg/day ND
Uranium 35 mg/kg NC NC 1.1E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 24 mg/kg NC NC 7.6E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 5.8 mg/kg NC NC 1.8E-06 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 5.5E-05 mg/kg/day 3.0E-02 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 3.E-06 8.E-02

AREA AROUND COOLING 
POND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

DERMAL Benzo(a)anthracene 0.72 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.91 mg/kg 1.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 1.3 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.13 mg/kg 2.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 7.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Carbazole 0.27 mg/kg 4.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 8.E-11 1.1E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 3.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 9.2E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aroclor-1254 1.8 mg/kg 3.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 1.0E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-03
Aroclor-1260 0.11 mg/kg 2.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 6.4E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 3.1E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 8.6E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 7.3E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 3.E-07 6.E-03

EXPOSURE POINT TOTAL 3.E-06 8.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 8.E-02

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-115-Future-B1-Adult-In-Out-CIW.xls, SUMMARY-CALC Page 1 of 2 7/17/2012



TABLE 7-F.115
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 1.3E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 3.8E-09 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 1.7E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 4.8E-09 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 2.4E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 6.8E-09 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 2.4E-10 ug/m3 1.1E-05 (ug/m3)-1 3.E-15 6.8E-10 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 1.4E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 3.2E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 8.9E-10 ug/m3 ND
Aroclor-1254 1.8 mg/kg 3.4E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 9.4E-09 ug/m3 ND
Aroclor-1260 0.11 mg/kg 2.1E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 5.8E-10 ug/m3 ND
Aluminum 8805 mg/kg NC NC 4.6E-05 ug/m3 5.0E+00 ug/m3 9.E-06
Antimony 0.37 mg/kg NC NC 1.9E-09 ug/m3 ND
Arsenic 6.9 mg/kg 1.3E-08 ug/m3 4.3E-03 (ug/m3)-1 6.E-11 3.6E-08 ug/m3 1.5E-02 ug/m3 2.E-06
Beryllium 3.2 mg/kg 6.0E-09 ug/m3 2.4E-03 (ug/m3)-1 1.E-11 1.7E-08 ug/m3 2.0E-02 ug/m3 8.E-07
Chromium 16.6 mg/kg 3.1E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.7E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 4.4 mg/kg 8.2E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.3E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 75 mg/kg NC NC 3.9E-07 ug/m3 ND
Iron 13294 mg/kg NC NC 7.0E-05 ug/m3 ND
Lead 22 mg/kg 4.1E-08 ug/m3 NA 1.2E-07 ug/m3 ND
Manganese 134 mg/kg NC NC 7.0E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Thallium 0.17 mg/kg NC NC 8.9E-10 ug/m3 ND
Thorium 5.2 mg/kg NC NC 2.7E-08 ug/m3 ND
Titanium 483 mg/kg NC NC 2.5E-06 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 1.5E-08 ug/m3 ND
Uranium 35 mg/kg NC NC 1.8E-07 ug/m3 3.0E-01 ug/m3 6.E-07
Vanadium 24 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 5.8 mg/kg NC NC 3.0E-08 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 9.2E-07 ug/m3 5.0E+01 ug/m3 2.E-08

EXPOSURE ROUTE TOTAL 3.E-09 3.E-05

DUST AT AREA AROUND 
COOLING POND

EXPOSURE POINT TOTAL 3.E-09 3.E-05
EXPOSURE MEDIUM TOTAL 3.E-09 3.E-05

SOIL TOTAL 3.E-06 8.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.116
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.0014 mg/kg 1.6E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-12 4.4E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.0014 mg/kg 1.6E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 6.E-12 4.4E-10 mg/kg/day
Trichloroethene 0.0014 mg/kg 1.6E-10 mg/kg/day -- 4.4E-10 mg/kg/day 5.0E-04 mg/kg/day 9.E-07
Benzo(a)anthracene 0.037 mg/kg 4.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 1.2E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(a)pyrene 0.044 mg/kg 5.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.055 mg/kg 6.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(k)fluoranthene 0.028 mg/kg 3.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 8.8E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Carbazole 0.018 mg/kg 2.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 5.7E-09 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 6.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aroclor-1254 1.18 mg/kg 1.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 3.7E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 0.104 mg/kg 1.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.3E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9117 mg/kg NC NC 2.9E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 10.5 mg/kg 1.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 17.6 mg/kg NC NC 5.5E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.14 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Copper 17.7 mg/kg NC NC 5.6E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 10740 mg/kg NC NC 3.4E-03 mg/kg/day 7.0E-01 mg/kg/day 5.E-03
Manganese 127 mg/kg NC NC 4.0E-05 mg/kg/day 7.1E-02 mg/kg/day 6.E-04
Mercury 0.37 mg/kg NC NC 1.2E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 0.16 mg/kg NC NC 5.0E-08 mg/kg/day ND
Thorium 6.14 mg/kg NC NC 1.9E-06 mg/kg/day ND
Titanium 532 mg/kg NC NC 1.7E-04 mg/kg/day ND
Tungsten 23.1 mg/kg NC NC 7.3E-06 mg/kg/day ND
Uranium 10.4 mg/kg NC NC 3.3E-06 mg/kg/day 6.0E-04 mg/kg/day 5.E-03
Vanadium 21.8 mg/kg NC NC 6.9E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3.63 mg/kg NC NC 1.1E-06 mg/kg/day ND
C11-C22 Aromatics 85 mg/kg NC NC 2.7E-05 mg/kg/day 3.0E-02 mg/kg/day 9.E-04

EXPOSURE ROUTE TOTAL 2 E 06 5 E 02

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AREA AROUND COOLING 
POND

EXPOSURE ROUTE TOTAL 2.E-06 5.E-02

DERMAL Trichloroethene - Kidney 0.0014 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.0014 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.0014 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.037 mg/kg 7.1E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-10 2.0E-09 mg/kg/day 3.0E-02 mg/kg/day 7.E-08
Benzo(a)pyrene 0.044 mg/kg 8.5E-10 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-09 2.4E-09 mg/kg/day 3.0E-02 mg/kg/day 8.E-08
Benzo(b)fluoranthene 0.055 mg/kg 1.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-10 3.0E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Benzo(k)fluoranthene 0.028 mg/kg 5.4E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-11 1.5E-09 mg/kg/day 3.0E-02 mg/kg/day 5.E-08
Carbazole 0.018 mg/kg 2.7E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-12 7.5E-10 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-10 2.9E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Aroclor-1254 1.18 mg/kg 2.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 6.9E-08 mg/kg/day 2.0E-05 mg/kg/day 3.E-03
Aroclor-1260 0.104 mg/kg 2.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-09 6.1E-09 mg/kg/day 2.0E-05 mg/kg/day 3.E-04
Aluminum 9117 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 10.5 mg/kg 4.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-08 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Chromium 17.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.14 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 10740 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 127 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.37 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.16 mg/kg NC NC -- ND
Thorium 6.14 mg/kg NC NC -- ND
Titanium 532 mg/kg NC NC -- ND
Tungsten 23.1 mg/kg NC NC -- ND
Uranium 10.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21.8 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.63 mg/kg NC NC -- ND
C11-C22 Aromatics 85 mg/kg NC NC 3.5E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 1.E-07 4.E-03

EXPOSURE POINT TOTAL 2.E-06 6.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 6.E-02
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TABLE 7-F.116
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.0014 mg/kg 2.6E-12 ug/m3 1.0E-06 (ug/m3)-1 3.E-18 7.3E-12 ug/m3
Trichloroethene - Liver&NHL 0.0014 mg/kg 2.6E-12 ug/m3 3.1E-06 (ug/m3)-1 8.E-18 7.3E-12 ug/m3
Trichloroethene 0.0014 mg/kg 2.6E-12 ug/m3 -- 7.3E-12 ug/m3 2.0E+00 ug/m3 4.E-12
Benzo(a)anthracene 0.037 mg/kg 6.9E-11 ug/m3 1.1E-04 (ug/m3)-1 8.E-15 1.9E-10 ug/m3 ND
Benzo(a)pyrene 0.044 mg/kg 8.2E-11 ug/m3 1.1E-03 (ug/m3)-1 9.E-14 2.3E-10 ug/m3 ND
Benzo(b)fluoranthene 0.055 mg/kg 1.0E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.9E-10 ug/m3 ND
Benzo(k)fluoranthene 0.028 mg/kg 5.2E-11 ug/m3 1.1E-05 (ug/m3)-1 6.E-16 1.5E-10 ug/m3 ND
Carbazole 0.018 mg/kg NC NC 9.4E-11 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.054 mg/kg 1.0E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.8E-10 ug/m3 ND
Aroclor-1254 1.18 mg/kg 2.2E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 6.2E-09 ug/m3 ND
Aroclor-1260 0.104 mg/kg 1.9E-10 ug/m3 5.7E-04 (ug/m3)-1 1.E-13 5.5E-10 ug/m3 ND
Aluminum 9117 mg/kg NC NC 4.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 10.5 mg/kg 2.0E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.5E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 17.6 mg/kg 3.3E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 9.2E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 4.14 mg/kg 7.8E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.2E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 17.7 mg/kg NC NC 9.3E-08 ug/m3 ND
Iron 10740 mg/kg NC NC 5.6E-05 ug/m3 ND
Manganese 127 mg/kg NC NC 6.7E-07 ug/m3 5.0E-02 ug/m3 1.E-05
Mercury 0.37 mg/kg NC NC 1.9E-09 ug/m3 3.0E-01 ug/m3 6.E-09
Thallium 0.16 mg/kg NC NC 8.4E-10 ug/m3 ND
Thorium 6.14 mg/kg NC NC 3.2E-08 ug/m3 ND
Titanium 532 mg/kg NC NC 2.8E-06 ug/m3 ND
Tungsten 23.1 mg/kg NC NC 1.2E-07 ug/m3 ND
Uranium 10.4 mg/kg NC NC 5.5E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 21.8 mg/kg NC NC 1.1E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 3.63 mg/kg NC NC 1.9E-08 ug/m3 ND
C11-C22 Aromatics 85 mg/kg NC NC 4.5E-07 ug/m3 5.0E+01 ug/m3 9.E-09

DUST AT AREA AROUND 
COOLING POND

EXPOSURE ROUTE TOTAL 3.E-09 3.E-05
EXPOSURE POINT TOTAL 3.E-09 3.E-05

Trichloroethene - Kidney 6.4E-05 ug/m3 4.2E-07 ug/m3 1.0E-06 (ug/m3)-1 4.E-13 1.2E-06 ug/m3
Trichloroethene - Liver&NHL 6.4E-05 ug/m3 4.2E-07 ug/m3 3.1E-06 (ug/m3)-1 1.E-12 1.2E-06 ug/m3
Trichloroethene 6.4E-05 ug/m3 4.2E-07 ug/m3 -- 1.2E-06 ug/m3 2.0E+00 ug/m3 6.E-07

EXPOSURE ROUTE TOTAL 2.E-12 6.E-07
EXPOSURE POINT TOTAL 2.E-12 6.E-07

EXPOSURE MEDIUM TOTAL 3.E-09 3.E-05

SOIL TOTAL 2.E-06 6.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-02

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AREA 
AROUND COOLING POND

AMBIENT VAPOR 
INHALATION
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TABLE 7-F.117
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.307 mg/kg 3.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 9.7E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.261 mg/kg 2.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.389 mg/kg 4.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.1 mg/kg 1.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 8.E-10 3.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 6.9 mg/kg 7.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.2E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 28 mg/kg 3.2E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-06 8.8E-06 mg/kg/day 2.0E-05 mg/kg/day 4.E-01
Aluminum 11098 mg/kg NC NC 3.5E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Antimony 1 mg/kg NC NC 3.2E-07 mg/kg/day 4.0E-04 mg/kg/day 8.E-04
Arsenic 16.4 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 2.7 mg/kg NC NC 8.5E-07 mg/kg/day 2.0E-03 mg/kg/day 4.E-04
Chromium 23.6 mg/kg NC NC 7.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 5 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 464 mg/kg NC NC 1.5E-04 mg/kg/day 4.0E-02 mg/kg/day 4.E-03
Iron 13041 mg/kg NC NC 4.1E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 49 mg/kg 5.5E-06 mg/kg/day NA 1.5E-05 mg/kg/day ND
Manganese 217 mg/kg NC NC 6.8E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thorium 5.3 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-04 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 2.2E-07 mg/kg/day ND
Uranium 31 mg/kg NC NC 9.8E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 24 mg/kg NC NC 7.6E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 4.2 mg/kg NC NC 1.3E-06 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 8.3E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

DERMAL Benzo(a)anthracene 0.307 mg/kg 5.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(a)pyrene 0.261 mg/kg 5.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-08 1.4E-08 mg/kg/day 3.0E-02 mg/kg/day 5.E-07

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

Benzo(b)fluoranthene 0.389 mg/kg 7.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 2.1E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Benzo(k)fluoranthene 0.1 mg/kg 1.9E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 5.4E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 3.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 8.8E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aroclor-1254 6.9 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.0E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aroclor-1260 28 mg/kg 5.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 7.3E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.0E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 24 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05

--
EXPOSURE ROUTE TOTAL 2.E-06 1.E-01

EXPOSURE POINT TOTAL 1.E-05 7.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 7.E-01
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TABLE 7-F.117
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 5.8E-10 ug/m3 1.1E-04 (ug/m3)-1 6.E-14 1.6E-09 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 4.9E-10 ug/m3 1.1E-03 (ug/m3)-1 5.E-13 1.4E-09 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 7.3E-10 ug/m3 1.1E-04 (ug/m3)-1 8.E-14 2.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 1.9E-10 ug/m3 1.1E-05 (ug/m3)-1 2.E-15 5.2E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 3.1E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 8.6E-10 ug/m3 ND
Aroclor-1254 6.9 mg/kg 1.3E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 3.6E-08 ug/m3 ND
Aroclor-1260 28 mg/kg 5.2E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.5E-07 ug/m3 ND
Aluminum 11098 mg/kg NC NC 5.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Antimony 1 mg/kg NC NC 5.2E-09 ug/m3 ND
Arsenic 16.4 mg/kg 3.1E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 8.6E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Beryllium 2.7 mg/kg 5.1E-09 ug/m3 2.4E-03 (ug/m3)-1 1.E-11 1.4E-08 ug/m3 2.0E-02 ug/m3 7.E-07
Chromium 23.6 mg/kg 4.4E-08 ug/m3 8.4E-02 (ug/m3)-1 4.E-09 1.2E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 5 mg/kg 9.4E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.6E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 464 mg/kg NC NC 2.4E-06 ug/m3 ND
Iron 13041 mg/kg NC NC 6.8E-05 ug/m3 ND
Lead 49 mg/kg 9.2E-08 ug/m3 NA 2.6E-07 ug/m3 ND
Manganese 217 mg/kg NC NC 1.1E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 5.3 mg/kg NC NC 2.8E-08 ug/m3 ND
Titanium 472 mg/kg NC NC 2.5E-06 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 3.7E-09 ug/m3 ND
Uranium 31 mg/kg NC NC 1.6E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 24 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Zirconium 4.2 mg/kg NC NC 2.2E-08 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 1.4E-07 ug/m3 5.0E+01 ug/m3 3.E-09

EXPOSURE ROUTE TOTAL 4.E-09 5.E-05
EXPOSURE POINT TOTAL 4.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 4.E-09 5.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

SOIL TOTAL 1.E-05 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.118
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 6.9E-08 mg/kg/day 9.3E-03 (mg/kg/day)-1 6.E-10 1.9E-07 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 6.9E-08 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-09 1.9E-07 mg/kg/day
Trichloroethene 0.61 mg/kg 6.9E-08 mg/kg/day -- 1.9E-07 mg/kg/day 5.0E-04 mg/kg/day 4.E-04
Benzo(a)anthracene 0.053 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(a)pyrene 0.088 mg/kg 9.9E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.18 mg/kg 2.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 8.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Aroclor-1254 3.7 mg/kg 4.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-07 1.2E-06 mg/kg/day 2.0E-05 mg/kg/day 6.E-02
Aroclor-1260 16 mg/kg 1.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.0E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aluminum 10070 mg/kg NC NC 3.2E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03
Arsenic 18 mg/kg 2.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.7E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17 mg/kg NC NC 5.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 144 mg/kg NC NC 4.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 12398 mg/kg NC NC 3.9E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 171 mg/kg NC NC 5.4E-05 mg/kg/day 7.1E-02 mg/kg/day 8.E-04
Mercury 0.019 mg/kg NC NC 6.0E-09 mg/kg/day 3.0E-04 mg/kg/day 2.E-05
Thallium 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 1.9E-06 mg/kg/day ND
Titanium 496 mg/kg NC NC 1.6E-04 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.7E-07 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 9.2E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 17.5 mg/kg NC NC 5.5E-06 mg/kg/day 4.9E-03 mg/kg/day 1.E-03
Zirconium 3 mg/kg NC NC 9.5E-07 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 2.1E-06 mg/kg/day 3.0E-02 mg/kg/day 7.E-05

EXPOSURE ROUTE TOTAL 8.E-06 4.E-01

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 1.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-10 2.9E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Benzo(a)pyrene 0.088 mg/kg 1.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 4.8E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(b)fluoranthene 0.18 mg/kg 3.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 9.7E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 3.9E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Aroclor-1254 3.7 mg/kg 7.7E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 2.2E-07 mg/kg/day 2.0E-05 mg/kg/day 1.E-02
Aroclor-1260 16 mg/kg 3.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 9.3E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-02
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 8.0E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.2E-07 mg/kg/day 3.0E-04 mg/kg/day 7.E-04
Chromium 17 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 2.7E-07 mg/kg/day 3.0E-02 mg/kg/day 9.E-06

--
EXPOSURE ROUTE TOTAL 1.E-06 6.E-02

EXPOSURE POINT TOTAL 9.E-06 4.E-01
EXPOSURE MEDIUM TOTAL 9.E-06 4.E-01

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-118-Future-B2-Adult-In-Out-CIW.xls, SUMMARY-CALC Page 1 of 2 6/20/2012



TABLE 7-F.118
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 1.1E-09 ug/m3 1.0E-06 (ug/m3)-1 1.E-15 3.2E-09 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 1.1E-09 ug/m3 3.1E-06 (ug/m3)-1 4.E-15 3.2E-09 ug/m3
Trichloroethene 0.61 mg/kg 1.1E-09 ug/m3 -- 3.2E-09 ug/m3 2.0E+00 ug/m3 2.E-09
Benzo(a)anthracene 0.053 mg/kg 9.9E-11 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.8E-10 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 1.6E-10 ug/m3 1.1E-03 (ug/m3)-1 2.E-13 4.6E-10 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 3.4E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 9.4E-10 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.3E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 3.8E-10 ug/m3 ND
Aroclor-1254 3.7 mg/kg 6.9E-09 ug/m3 5.7E-04 (ug/m3)-1 4.E-12 1.9E-08 ug/m3 ND
Aroclor-1260 16 mg/kg 3.0E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 8.4E-08 ug/m3 ND
Aluminum 10070 mg/kg NC NC 5.3E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 18 mg/kg 3.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 9.4E-08 ug/m3 1.5E-02 ug/m3 6.E-06
Chromium 17 mg/kg 3.2E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 8.9E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Cobalt 4.8 mg/kg 9.0E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.5E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Copper 144 mg/kg NC NC 7.6E-07 ug/m3 ND
Iron 12398 mg/kg NC NC 6.5E-05 ug/m3 ND
Manganese 171 mg/kg NC NC 9.0E-07 ug/m3 5.0E-02 ug/m3 2.E-05
Mercury 0.019 mg/kg NC NC 1.0E-10 ug/m3 3.0E-01 ug/m3 3.E-10
Thallium 1.5 mg/kg NC NC 7.9E-09 ug/m3 ND
Thorium 5.9 mg/kg NC NC 3.1E-08 ug/m3 ND
Titanium 496 mg/kg NC NC 2.6E-06 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 7.9E-09 ug/m3 ND
Uranium 29.3 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07
Vanadium 17.5 mg/kg NC NC 9.2E-08 ug/m3 1.0E-01 ug/m3 9.E-07
Zirconium 3 mg/kg NC NC 1.6E-08 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 3.5E-08 ug/m3 5.0E+01 ug/m3 7.E-10

EXPOSURE ROUTE TOTAL 3.E-09 4.E-05
EXPOSURE POINT TOTAL 3.E-09 4.E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

Trichloroethene - Kidney 2.8E-02 ug/m3 1.9E-04 ug/m3 1.0E-06 (ug/m3)-1 2.E-10 5.2E-04 ug/m3
Trichloroethene - Liver&NHL 2.8E-02 ug/m3 1.9E-04 ug/m3 3.1E-06 (ug/m3)-1 6.E-10 5.2E-04 ug/m3
Trichloroethene 2.8E-02 ug/m3 1.9E-04 ug/m3 -- 5.2E-04 ug/m3 2.0E+00 ug/m3 3.E-04

EXPOSURE ROUTE TOTAL 8.E-10 3.E-04
EXPOSURE POINT TOTAL 8.E-10 3.E-04

EXPOSURE MEDIUM TOTAL 4.E-09 3.E-04

SOIL TOTAL 9.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING 

AMBIENT VAPOR 
INHALATION
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TABLE 7-F.119
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Benzo(b)fluoranthene 0.0797 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.0314 mg/kg 7.1E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-10 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aluminum 12320 mg/kg NC NC 7.8E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03
Arsenic 8.1 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.1E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.43 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 16.8 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 2.7 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 16.6 mg/kg NC NC 1.0E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 11460 mg/kg NC NC 7.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 34 mg/kg 7.7E-06 mg/kg/day NA 2.1E-05 mg/kg/day ND
Manganese 100 mg/kg NC NC 6.3E-05 mg/kg/day 7.1E-02 mg/kg/day 9.E-04
Thorium 5.8 mg/kg NC NC 3.7E-06 mg/kg/day ND
Titanium 501 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 9.1E-07 mg/kg/day ND
Uranium 2 mg/kg NC NC 1.3E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-03
Vanadium 21 mg/kg NC NC 1.3E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 2.5 mg/kg NC NC 1.6E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 5.E-02

DERMAL Benzo(a)pyrene 0.0743 mg/kg 1.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.0E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.0797 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.0314 mg/kg 6.1E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 3.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 21 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 7.E-07 3.E-03

EXPOSURE POINT TOTAL 4.E-06 5.E-02
EXPOSURE MEDIUM TOTAL 4.E-06 5.E-02
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TABLE 7-F.119
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 1.1E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 3.1E-09 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 1.2E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 3.3E-09 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 4.7E-10 ug/m3 1.1E-05 (ug/m3)-1 5.E-15 1.3E-09 ug/m3 ND
Aluminum 12320 mg/kg NC NC 5.1E-04 ug/m3 5.0E+00 ug/m3 1.E-04
Arsenic 8.1 mg/kg 1.2E-07 ug/m3 4.3E-03 (ug/m3)-1 5.E-10 3.4E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.43 mg/kg 6.4E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 1.8E-08 ug/m3 2.0E-02 ug/m3 9.E-07
Chromium 16.8 mg/kg 2.5E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 7.0E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Cobalt 2.7 mg/kg 4.0E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.1E-07 ug/m3 6.0E-03 ug/m3 2.E-05
Copper 16.6 mg/kg NC NC 6.9E-07 ug/m3 ND
Iron 11460 mg/kg NC NC 4.8E-04 ug/m3 ND
Lead 34 mg/kg 5.1E-07 ug/m3 NA 1.4E-06 ug/m3 ND
Manganese 100 mg/kg NC NC 4.2E-06 ug/m3 5.0E-02 ug/m3 8.E-05
Thorium 5.8 mg/kg NC NC 2.4E-07 ug/m3 ND
Titanium 501 mg/kg NC NC 2.1E-05 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 6.0E-08 ug/m3 ND
Uranium 2 mg/kg NC NC 8.3E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 21 mg/kg NC NC 8.7E-07 ug/m3 1.0E-01 ug/m3 9.E-06
Zirconium 2.5 mg/kg NC NC 1.0E-07 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 2.E-04
EXPOSURE POINT TOTAL 2.E-08 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 2.E-04

SOIL TOTAL 4.E-06 5.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.120
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 6.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.1 mg/kg 2.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.1 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.3E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.065 mg/kg 1.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.1E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.054 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 2.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.23 mg/kg 5.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.4E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03
Aroclor-1260 0.03 mg/kg 6.8E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.9E-08 mg/kg/day 2.0E-05 mg/kg/day 9.E-04
Aluminum 11059 mg/kg NC NC 7.0E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Antimony 0.081 mg/kg NC NC 5.1E-08 mg/kg/day 4.0E-04 mg/kg/day 1.E-04
Arsenic 8.1 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.1E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.46 mg/kg NC NC 2.9E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 15.3 mg/kg NC NC 9.6E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3 mg/kg NC NC 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 9 mg/kg NC NC 5.7E-06 mg/kg/day 4.0E-02 mg/kg/day 1.E-04
Iron 11831 mg/kg NC NC 7.5E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 26 mg/kg 5.9E-06 mg/kg/day NA 1.6E-05 mg/kg/day ND
Manganese 249 mg/kg NC NC 1.6E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.1 mg/kg NC NC 6.3E-08 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 3.7E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 3.1E-07 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 7.4E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.7 mg/kg NC NC 1.1E-06 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

EXPOSURE ROUTE TOTAL 3.E-06 7.E-02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.3 mg/kg 5.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(a)pyrene 0.1 mg/kg 1.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.1 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.065 mg/kg 1.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-10 3.5E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.054 mg/kg 8.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.2E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.8E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.23 mg/kg 4.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 1.3E-07 mg/kg/day 2.0E-05 mg/kg/day 7.E-03
Aroclor-1260 0.03 mg/kg 6.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 1.7E-08 mg/kg/day 2.0E-05 mg/kg/day 9.E-04
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 3.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 8.7E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

--
EXPOSURE ROUTE TOTAL 9.E-07 1.E-02

EXPOSURE POINT TOTAL 4.E-06 8.E-02
EXPOSURE MEDIUM TOTAL 4.E-06 8.E-02
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TABLE 7-F.120
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 4.5E-09 ug/m3 1.1E-04 (ug/m3)-1 5.E-13 1.2E-08 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 1.5E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 4.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 1.5E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 9.7E-10 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 2.7E-09 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 2.2E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.3E-09 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 3.7E-09 ug/m3 ND
Aroclor-1254 0.23 mg/kg 3.4E-09 ug/m3 5.7E-04 (ug/m3)-1 2.E-12 9.6E-09 ug/m3 ND
Aroclor-1260 0.03 mg/kg 4.5E-10 ug/m3 5.7E-04 (ug/m3)-1 3.E-13 1.2E-09 ug/m3 ND
Aluminum 11059 mg/kg NC NC 4.6E-04 ug/m3 5.0E+00 ug/m3 9.E-05
Antimony 0.081 mg/kg NC NC 3.4E-09 ug/m3 ND
Arsenic 8.1 mg/kg 1.2E-07 ug/m3 4.3E-03 (ug/m3)-1 5.E-10 3.4E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.46 mg/kg 6.8E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 1.9E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 15.3 mg/kg 2.3E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 6.4E-07 ug/m3 1.0E-01 ug/m3 6.E-06
Cobalt 3 mg/kg 4.5E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.2E-07 ug/m3 6.0E-03 ug/m3 2.E-05
Copper 9 mg/kg NC NC 3.7E-07 ug/m3 ND
Iron 11831 mg/kg NC NC 4.9E-04 ug/m3 ND
Lead 26 mg/kg 3.9E-07 ug/m3 NA 1.1E-06 ug/m3 ND
Manganese 249 mg/kg NC NC 1.0E-05 ug/m3 5.0E-02 ug/m3 2.E-04
Thallium 0.1 mg/kg NC NC 4.2E-09 ug/m3 ND
Thorium 5.8 mg/kg NC NC 2.4E-07 ug/m3 ND
Titanium 509 mg/kg NC NC 2.1E-05 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 2.0E-08 ug/m3 ND
Uranium 11.8 mg/kg NC NC 4.9E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 23 mg/kg NC NC 9.6E-07 ug/m3 1.0E-01 ug/m3 1.E-05
Zirconium 1.7 mg/kg NC NC 7.1E-08 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 8.7E-07 ug/m3 5.0E+01 ug/m3 2.E-08

EXPOSURE ROUTE TOTAL 2.E-08 4.E-04
EXPOSURE POINT TOTAL 2.E-08 4.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 4.E-04

SOIL TOTAL 4.E-06 8.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 8.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.121
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 7.9E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03

Antimony 0.11 mg/kg NC NC 6.9E-08 mg/kg/day 4.0E-04 mg/kg/day 2.E-04
Arsenic 15.6 mg/kg 3.5E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 9.8E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 0.43 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 16.7 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 2.5 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 5.2 mg/kg NC NC 3.3E-06 mg/kg/day 4.0E-02 mg/kg/day 8.E-05
Iron 11639 mg/kg NC NC 7.3E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 29 mg/kg 6.5E-06 mg/kg/day NA 1.8E-05 mg/kg/day ND
Manganese 129 mg/kg NC NC 8.1E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thallium 0.069 mg/kg NC NC 4.3E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 3.5E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 3.5E-07 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 1.6E-06 mg/kg/day 6.0E-04 mg/kg/day 3.E-03
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.55 mg/kg NC NC 9.8E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-06 7.E-02

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 7.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-06 6.E-03

EXPOSURE POINT TOTAL 6.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 6.E-06 7.E-02
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TABLE 7-F.121
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 5.2E-04 ug/m3 5.0E+00 ug/m3 1.E-04
Antimony 0.11 mg/kg NC NC 4.6E-09 ug/m3 ND
Arsenic 15.6 mg/kg 2.3E-07 ug/m3 4.3E-03 (ug/m3)-1 1.E-09 6.5E-07 ug/m3 1.5E-02 ug/m3 4.E-05
Beryllium 0.43 mg/kg 6.4E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 1.8E-08 ug/m3 2.0E-02 ug/m3 9.E-07
Chromium 16.7 mg/kg 2.5E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 7.0E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Cobalt 2.5 mg/kg 3.7E-08 ug/m3 2.5E-06 (ug/m3)-1 9.E-14 1.0E-07 ug/m3 6.0E-03 ug/m3 2.E-05
Copper 5.2 mg/kg NC NC 2.2E-07 ug/m3 ND
Iron 11639 mg/kg NC NC 4.8E-04 ug/m3 ND
Lead 29 mg/kg 4.3E-07 ug/m3 NA 1.2E-06 ug/m3 ND
Manganese 129 mg/kg NC NC 5.4E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Thallium 0.069 mg/kg NC NC 2.9E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 2.3E-07 ug/m3 ND
Titanium 495 mg/kg NC NC 2.1E-05 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 2.3E-08 ug/m3 ND
Uranium 2.6 mg/kg NC NC 1.1E-07 ug/m3 3.0E-01 ug/m3 4.E-07
Vanadium 23 mg/kg NC NC 9.6E-07 ug/m3 1.0E-01 ug/m3 1.E-05
Zirconium 1.55 mg/kg NC NC 6.5E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 3.E-04
EXPOSURE POINT TOTAL 2.E-08 3.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 3.E-04

SOIL TOTAL 6.E-06 7.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.122
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 3.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.15 mg/kg 3.4E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 9.5E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.22 mg/kg 5.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.078 mg/kg 1.8E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.024 mg/kg 5.4E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.5E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 3.5 mg/kg 7.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 2.2E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.85 mg/kg 1.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 5.4E-07 mg/kg/day 2.0E-05 mg/kg/day 3.E-02
Aluminum 10673 mg/kg NC NC 6.7E-03 mg/kg/day 1.0E+00 mg/kg/day 7.E-03
Antimony 0.32 mg/kg NC NC 2.0E-07 mg/kg/day 4.0E-04 mg/kg/day 5.E-04
Arsenic 13 mg/kg 2.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 8.2E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 1.4 mg/kg NC NC 8.8E-07 mg/kg/day 2.0E-03 mg/kg/day 4.E-04
Chromium 16 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3.7 mg/kg NC NC 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 174 mg/kg NC NC 1.1E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 11325 mg/kg NC NC 7.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 32 mg/kg 7.2E-06 mg/kg/day NA 2.0E-05 mg/kg/day ND
Manganese 204 mg/kg NC NC 1.3E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.14 mg/kg NC NC 8.8E-08 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 3.0E-06 mg/kg/day ND
Titanium 472 mg/kg NC NC 3.0E-04 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 6.9E-07 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 1.1E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.5 mg/kg NC NC 9.5E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 7.E-06 2.E-01

DERMAL Benzo(a)anthracene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Benzo(a)pyrene 0.15 mg/kg 2.9E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 8.1E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.22 mg/kg 4.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.078 mg/kg 1.5E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.2E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.024 mg/kg 3.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-11 1.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 3.5 mg/kg 7.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 2.0E-06 mg/kg/day 2.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.85 mg/kg 1.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 4.9E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 5.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 3.E-06 1.E-01

EXPOSURE POINT TOTAL 1.E-05 4.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 4.E-01
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TABLE 7-F.122
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 2.1E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 5.8E-09 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 2.2E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 6.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 3.3E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 9.2E-09 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 1.2E-09 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 3.2E-09 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 1.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 3.1E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 8.7E-09 ug/m3 ND
Aroclor-1254 3.5 mg/kg 5.2E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 1.5E-07 ug/m3 ND
Aroclor-1260 0.85 mg/kg 1.3E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 3.5E-08 ug/m3 ND
Aluminum 10673 mg/kg NC NC 4.4E-04 ug/m3 5.0E+00 ug/m3 9.E-05
Antimony 0.32 mg/kg NC NC 1.3E-08 ug/m3 ND
Arsenic 13 mg/kg 1.9E-07 ug/m3 4.3E-03 (ug/m3)-1 8.E-10 5.4E-07 ug/m3 1.5E-02 ug/m3 4.E-05
Beryllium 1.4 mg/kg 2.1E-08 ug/m3 2.4E-03 (ug/m3)-1 5.E-11 5.8E-08 ug/m3 2.0E-02 ug/m3 3.E-06
Chromium 16 mg/kg 2.4E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 6.7E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Cobalt 3.7 mg/kg 5.5E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.5E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Copper 174 mg/kg NC NC 7.2E-06 ug/m3 ND
Iron 11325 mg/kg NC NC 4.7E-04 ug/m3 ND
Lead 32 mg/kg 4.8E-07 ug/m3 NA 1.3E-06 ug/m3 ND
Manganese 204 mg/kg NC NC 8.5E-06 ug/m3 5.0E-02 ug/m3 2.E-04
Thallium 0.14 mg/kg NC NC 5.8E-09 ug/m3 ND
Thorium 4.8 mg/kg NC NC 2.0E-07 ug/m3 ND
Titanium 472 mg/kg NC NC 2.0E-05 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 4.6E-08 ug/m3 ND
Uranium 17.4 mg/kg NC NC 7.2E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Vanadium 22 mg/kg NC NC 9.2E-07 ug/m3 1.0E-01 ug/m3 9.E-06
Zirconium 1.5 mg/kg NC NC 6.2E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 3.E-04
EXPOSURE POINT TOTAL 2.E-08 3.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 3.E-04

SOIL TOTAL 1.E-05 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.123
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 2.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 5.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

Aroclor-1254 0.14 mg/kg 3.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 8.8E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.05 mg/kg 1.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 3.2E-08 mg/kg/day 2.0E-05 mg/kg/day 2.E-03
Aluminum 9516 mg/kg NC NC 6.0E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 7.1 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 16.1 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3.8 mg/kg NC NC 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 24 mg/kg NC NC 1.5E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 9751 mg/kg NC NC 6.1E-03 mg/kg/day 7.0E-01 mg/kg/day 9.E-03
Manganese 129 mg/kg NC NC 8.1E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.03 mg/kg NC NC 1.9E-08 mg/kg/day 3.0E-04 mg/kg/day 6.E-05
Thallium 0.11 mg/kg NC NC 6.9E-08 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 4.2E-06 mg/kg/day ND
Titanium 495 mg/kg NC NC 3.1E-04 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 4.2E-06 mg/kg/day 6.0E-04 mg/kg/day 7.E-03
Vanadium 15.5 mg/kg NC NC 9.8E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 2 mg/kg NC NC 1.3E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-06 6.E-02

DERMAL Benzo(a)pyrene 0.094 mg/kg 1.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 5.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.14 mg/kg 2.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 8.2E-08 mg/kg/day 2.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.05 mg/kg 1.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 2.9E-08 mg/kg/day 2.0E-05 mg/kg/day 1.E-03
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 8.9E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Chromium 16.1 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 7.E-07 8.E-03

EXPOSURE POINT TOTAL 3.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 7.E-02
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TABLE 7-F.123
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 1.4E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 3.9E-09 ug/m3 ND
Aroclor-1254 0.14 mg/kg 2.1E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 5.8E-09 ug/m3 ND
Aroclor-1260 0.05 mg/kg 7.4E-10 ug/m3 5.7E-04 (ug/m3)-1 4.E-13 2.1E-09 ug/m3 ND
Aluminum 9516 mg/kg NC NC 4.0E-04 ug/m3 5.0E+00 ug/m3 8.E-05
Arsenic 7.1 mg/kg 1.1E-07 ug/m3 4.3E-03 (ug/m3)-1 5.E-10 3.0E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Chromium 16.1 mg/kg 2.4E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 6.7E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Cobalt 3.8 mg/kg 5.7E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.6E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Copper 24 mg/kg NC NC 1.0E-06 ug/m3 ND
Iron 9751 mg/kg NC NC 4.1E-04 ug/m3 ND
Manganese 129 mg/kg NC NC 5.4E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Mercury 0.03 mg/kg NC NC 1.2E-09 ug/m3 3.0E-01 ug/m3 4.E-09
Thallium 0.11 mg/kg NC NC 4.6E-09 ug/m3 ND
Thorium 6.6 mg/kg NC NC 2.7E-07 ug/m3 ND
Titanium 495 mg/kg NC NC 2.1E-05 ug/m3 ND
Uranium 6.7 mg/kg NC NC 2.8E-07 ug/m3 3.0E-01 ug/m3 9.E-07
Vanadium 15.5 mg/kg NC NC 6.5E-07 ug/m3 1.0E-01 ug/m3 6.E-06
Zirconium 2 mg/kg NC NC 8.3E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 2.E-04
EXPOSURE POINT TOTAL 2.E-08 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 2.E-04

SOIL TOTAL 3.E-06 7.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.124
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 4.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 1.3E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07

Benzo(a)pyrene 0.12 mg/kg 2.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.112 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.043 mg/kg 9.7E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 2.7E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Carbazole 0.041 mg/kg 9.2E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.6E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 4.0E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 16.2 mg/kg 3.6E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 1.0E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 2.37 mg/kg 5.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aluminum 10009 mg/kg NC NC 6.3E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Antimony 0.901 mg/kg NC NC 5.7E-07 mg/kg/day 4.0E-04 mg/kg/day 1.E-03
Arsenic 8.7 mg/kg 2.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.5E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 3.48 mg/kg NC NC 2.2E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 25 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 4 mg/kg NC NC 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 221 mg/kg NC NC 1.4E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 15813 mg/kg NC NC 1.0E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 46 mg/kg 1.0E-05 mg/kg/day NA 2.9E-05 mg/kg/day ND
Manganese 170 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thallium 0.11 mg/kg NC NC 6.9E-08 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 3.2E-06 mg/kg/day ND
Titanium 509 mg/kg NC NC 3.2E-04 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 82 mg/kg NC NC 5.2E-05 mg/kg/day 6.0E-04 mg/kg/day 9.E-02
Vanadium 20 mg/kg NC NC 1.3E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.1 mg/kg NC NC 2.0E-06 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 2.1E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

EXPOSURE ROUTE TOTAL 1.E-05 7.E-01

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

DERMAL Benzo(a)anthracene 0.02 mg/kg 3.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 1.1E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(a)pyrene 0.12 mg/kg 2.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 6.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.112 mg/kg 2.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.1E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.043 mg/kg 8.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 2.3E-08 mg/kg/day 3.0E-02 mg/kg/day 8.E-07
Carbazole 0.041 mg/kg 6.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.7E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 3.4E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 16.2 mg/kg 3.4E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-06 9.4E-06 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 2.37 mg/kg 4.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.4E-06 mg/kg/day 2.0E-05 mg/kg/day 7.E-02
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 3.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 20 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-02 mg/kg/day 5.E-04

--
EXPOSURE ROUTE TOTAL 9.E-06 5.E-01

EXPOSURE POINT TOTAL 2.E-05 1.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 1.E+00

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-124-Future-A5-Adult-OutdoorCIW.xls, SUMMARY-CALC Page 1 of 2 7/17/2012



TABLE 7-F.124
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 8.3E-10 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 1.8E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 5.0E-09 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 1.7E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.7E-09 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 6.4E-10 ug/m3 1.1E-05 (ug/m3)-1 7.E-15 1.8E-09 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 1.7E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 9.4E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.6E-09 ug/m3 ND
Aroclor-1254 16.2 mg/kg 2.4E-07 ug/m3 5.7E-04 (ug/m3)-1 1.E-10 6.7E-07 ug/m3 ND
Aroclor-1260 2.37 mg/kg 3.5E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 9.9E-08 ug/m3 ND
Aluminum 10009 mg/kg NC NC 4.2E-04 ug/m3 5.0E+00 ug/m3 8.E-05
Antimony 0.901 mg/kg NC NC 3.8E-08 ug/m3 ND
Arsenic 8.7 mg/kg 1.3E-07 ug/m3 4.3E-03 (ug/m3)-1 6.E-10 3.6E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 3.48 mg/kg 5.2E-08 ug/m3 2.4E-03 (ug/m3)-1 1.E-10 1.4E-07 ug/m3 2.0E-02 ug/m3 7.E-06
Chromium 25 mg/kg 3.7E-07 ug/m3 8.4E-02 (ug/m3)-1 3.E-08 1.0E-06 ug/m3 1.0E-01 ug/m3 1.E-05
Cobalt 4 mg/kg 6.0E-08 ug/m3 2.5E-06 (ug/m3)-1 2.E-13 1.7E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Copper 221 mg/kg NC NC 9.2E-06 ug/m3 ND
Iron 15813 mg/kg NC NC 6.6E-04 ug/m3 ND
Lead 46 mg/kg 6.8E-07 ug/m3 NA 1.9E-06 ug/m3 ND
Manganese 170 mg/kg NC NC 7.1E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Thallium 0.11 mg/kg NC NC 4.6E-09 ug/m3 ND
Thorium 5.1 mg/kg NC NC 2.1E-07 ug/m3 ND
Titanium 509 mg/kg NC NC 2.1E-05 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 1.0E-07 ug/m3 ND
Uranium 82 mg/kg NC NC 3.4E-06 ug/m3 3.0E-01 ug/m3 1.E-05
Vanadium 20 mg/kg NC NC 8.3E-07 ug/m3 1.0E-01 ug/m3 8.E-06
Zirconium 3.1 mg/kg NC NC 1.3E-07 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 1.4E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 3.E-08 3.E-04

DUST AT AOI 8 SWEEPINGS 
AREA

EXPOSURE POINT TOTAL 3.E-08 3.E-04
EXPOSURE MEDIUM TOTAL 3.E-08 3.E-04

SOIL TOTAL 2.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.125
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06

Benzo(a)pyrene 0.14 mg/kg 3.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.099 mg/kg 2.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.2E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.052 mg/kg 1.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-10 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.047 mg/kg 1.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 3.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 9.4 mg/kg 2.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.9E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 1.3 mg/kg 2.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 8.2E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 9352 mg/kg NC NC 5.9E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 8.9 mg/kg 2.0E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.6E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 16.3 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 3.6 mg/kg NC NC 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 124 mg/kg NC NC 7.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 11373 mg/kg NC NC 7.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 134 mg/kg NC NC 8.4E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.059 mg/kg NC NC 3.7E-08 mg/kg/day 3.0E-04 mg/kg/day 1.E-04
Thallium 0.11 mg/kg NC NC 6.9E-08 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 3.9E-06 mg/kg/day ND
Titanium 519 mg/kg NC NC 3.3E-04 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 3.2E-07 mg/kg/day ND
Uranium 26 mg/kg NC NC 1.6E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 17.3 mg/kg NC NC 1.1E-05 mg/kg/day 4.9E-03 mg/kg/day 2.E-03
Zirconium 3 mg/kg NC NC 1.9E-06 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 2.0E-05 mg/kg/day 3.0E-02 mg/kg/day 7.E-04

EXPOSURE ROUTE TOTAL 8.E-06 4.E-01

DERMAL Benzo(a)anthracene 0.172 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 9.3E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(b)fluoranthene 0.099 mg/kg 1.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 5.4E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.052 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Carbazole 0.047 mg/kg 7.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 2.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 2.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aroclor-1254 9.4 mg/kg 2.0E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-06 5.5E-06 mg/kg/day 2.0E-05 mg/kg/day 3.E-01
Aroclor-1260 1.3 mg/kg 2.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-07 7.6E-07 mg/kg/day 2.0E-05 mg/kg/day 4.E-02
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 4.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 1.1E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Chromium 16.3 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-02 mg/kg/day 4.E-04

--
EXPOSURE ROUTE TOTAL 5.E-06 3.E-01

EXPOSURE POINT TOTAL 1.E-05 7.E-01
EXPOSURE MEDIUM TOTAL 1.E-05 7.E-01
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TABLE 7-F.125
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 2.6E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 7.2E-09 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 2.1E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 5.8E-09 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 1.5E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 4.1E-09 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 7.7E-10 ug/m3 1.1E-05 (ug/m3)-1 9.E-15 2.2E-09 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 2.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 7.9E-10 ug/m3 1.1E-04 (ug/m3)-1 9.E-14 2.2E-09 ug/m3 ND
Aroclor-1254 9.4 mg/kg 1.4E-07 ug/m3 5.7E-04 (ug/m3)-1 8.E-11 3.9E-07 ug/m3 ND
Aroclor-1260 1.3 mg/kg 1.9E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 5.4E-08 ug/m3 ND
Aluminum 9352 mg/kg NC NC 3.9E-04 ug/m3 5.0E+00 ug/m3 8.E-05
Arsenic 8.9 mg/kg 1.3E-07 ug/m3 4.3E-03 (ug/m3)-1 6.E-10 3.7E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Chromium 16.3 mg/kg 2.4E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 6.8E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Cobalt 3.6 mg/kg 5.4E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.5E-07 ug/m3 6.0E-03 ug/m3 2.E-05
Copper 124 mg/kg NC NC 5.2E-06 ug/m3 ND
Iron 11373 mg/kg NC NC 4.7E-04 ug/m3 ND
Manganese 134 mg/kg NC NC 5.6E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Mercury 0.059 mg/kg NC NC 2.5E-09 ug/m3 3.0E-01 ug/m3 8.E-09
Thallium 0.11 mg/kg NC NC 4.6E-09 ug/m3 ND
Thorium 6.2 mg/kg NC NC 2.6E-07 ug/m3 ND
Titanium 519 mg/kg NC NC 2.2E-05 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 2.1E-08 ug/m3 ND
Uranium 26 mg/kg NC NC 1.1E-06 ug/m3 3.0E-01 ug/m3 4.E-06
Vanadium 17.3 mg/kg NC NC 7.2E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Zirconium 3 mg/kg NC NC 1.2E-07 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 1.3E-06 ug/m3 5.0E+01 ug/m3 3.E-08

EXPOSURE ROUTE TOTAL 2.E-08 3.E-04
EXPOSURE POINT TOTAL 2.E-08 3.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 3.E-04

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 1.E-05 7.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.126
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.203 mg/kg 4.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06

Benzo(a)pyrene 0.368 mg/kg 8.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 2.3E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(b)fluoranthene 0.925 mg/kg 2.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-07 5.8E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.162 mg/kg 3.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-09 1.0E-07 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.155 mg/kg 3.5E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-10 9.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aroclor-1254 2.6 mg/kg 5.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aroclor-1260 0.65 mg/kg 1.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 4.1E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9859 mg/kg NC NC 6.2E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Antimony 0.94 mg/kg NC NC 5.9E-07 mg/kg/day 4.0E-04 mg/kg/day 1.E-03
Arsenic 7.13 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.49 mg/kg NC NC 3.1E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 23 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 4.8 mg/kg NC NC 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 31 mg/kg NC NC 2.0E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Iron 13366 mg/kg NC NC 8.4E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 16.3 mg/kg 3.7E-06 mg/kg/day NA 1.0E-05 mg/kg/day ND
Manganese 167 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.019 mg/kg NC NC 1.2E-08 mg/kg/day 3.0E-04 mg/kg/day 4.E-05
Thallium 0.14 mg/kg NC NC 8.8E-08 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 3.5E-06 mg/kg/day ND
Titanium 570 mg/kg NC NC 3.6E-04 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 3.6E-07 mg/kg/day ND
Uranium 793 mg/kg NC NC 5.0E-04 mg/kg/day 6.0E-04 mg/kg/day 8.E-01
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.3 mg/kg NC NC 2.1E-06 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 9.3E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04

CHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

EXPOSURE ROUTE TOTAL 5.E-06 1.E+00

DERMAL Benzo(a)anthracene 0.203 mg/kg 3.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(a)pyrene 0.368 mg/kg 7.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-07 2.0E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(b)fluoranthene 0.925 mg/kg 1.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(k)fluoranthene 0.162 mg/kg 3.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Carbazole 0.155 mg/kg 2.3E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 6.4E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 9.1E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 2.6 mg/kg 5.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aroclor-1260 0.65 mg/kg 1.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 3.8E-07 mg/kg/day 2.0E-05 mg/kg/day 2.E-02
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 8.9E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 6.2E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

--
EXPOSURE ROUTE TOTAL 3.E-06 1.E-01

EXPOSURE POINT TOTAL 7.E-06 1.E+00
EXPOSURE MEDIUM TOTAL 7.E-06 1.E+00
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TABLE 7-F.126
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 3.0E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 8.5E-09 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 5.5E-09 ug/m3 1.1E-03 (ug/m3)-1 6.E-12 1.5E-08 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 1.4E-08 ug/m3 1.1E-04 (ug/m3)-1 2.E-12 3.9E-08 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 2.4E-09 ug/m3 1.1E-05 (ug/m3)-1 3.E-14 6.7E-09 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 6.5E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 2.5E-09 ug/m3 1.1E-04 (ug/m3)-1 3.E-13 7.0E-09 ug/m3 ND
Aroclor-1254 2.6 mg/kg 3.9E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 1.1E-07 ug/m3 ND
Aroclor-1260 0.65 mg/kg 9.7E-09 ug/m3 5.7E-04 (ug/m3)-1 6.E-12 2.7E-08 ug/m3 ND
Aluminum 9859 mg/kg NC NC 4.1E-04 ug/m3 5.0E+00 ug/m3 8.E-05
Antimony 0.94 mg/kg NC NC 3.9E-08 ug/m3 ND
Arsenic 7.13 mg/kg 1.1E-07 ug/m3 4.3E-03 (ug/m3)-1 5.E-10 3.0E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.49 mg/kg 7.3E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.0E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 23 mg/kg 3.4E-07 ug/m3 8.4E-02 (ug/m3)-1 3.E-08 9.6E-07 ug/m3 1.0E-01 ug/m3 1.E-05
Cobalt 4.8 mg/kg 7.1E-08 ug/m3 2.5E-06 (ug/m3)-1 2.E-13 2.0E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Copper 31 mg/kg NC NC 1.3E-06 ug/m3 ND
Iron 13366 mg/kg NC NC 5.6E-04 ug/m3 ND
Lead 16.3 mg/kg 2.4E-07 ug/m3 NA 6.8E-07 ug/m3 ND
Manganese 167 mg/kg NC NC 7.0E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Mercury 0.019 mg/kg NC NC 7.9E-10 ug/m3 3.0E-01 ug/m3 3.E-09
Thallium 0.14 mg/kg NC NC 5.8E-09 ug/m3 ND
Thorium 5.5 mg/kg NC NC 2.3E-07 ug/m3 ND
Titanium 570 mg/kg NC NC 2.4E-05 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 2.4E-08 ug/m3 ND
Uranium 793 mg/kg NC NC 3.3E-05 ug/m3 3.0E-01 ug/m3 1.E-04
Vanadium 22 mg/kg NC NC 9.2E-07 ug/m3 1.0E-01 ug/m3 9.E-06
Zirconium 3.3 mg/kg NC NC 1.4E-07 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 6.2E-07 ug/m3 5.0E+01 ug/m3 1.E-08

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 3.E-08 4.E-04
EXPOSURE POINT TOTAL 3.E-08 4.E-04

EXPOSURE MEDIUM TOTAL 3.E-08 4.E-04

SOIL TOTAL 7.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.127
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 2.1E-10 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-12 5.9E-10 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 2.1E-10 mg/kg/day 3.6E-02 (mg/kg/day)-1 8.E-12 5.9E-10 mg/kg/day
Trichloroethene 0.00093 mg/kg 2.1E-10 mg/kg/day -- 5.9E-10 mg/kg/day 5.0E-04 mg/kg/day 1.E-06
Benzo(a)anthracene 0.14 mg/kg 3.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 8.8E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.22 mg/kg 5.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.47 mg/kg 1.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-08 3.0E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.069 mg/kg 1.6E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.11 mg/kg 2.5E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-10 6.9E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 18.2 mg/kg 4.1E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 6.E-01
Aroclor-1260 2.6 mg/kg 5.9E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.6E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aluminum 8993 mg/kg NC NC 5.7E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 5.2 mg/kg 1.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.3E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.37 mg/kg NC NC 2.3E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 18 mg/kg NC NC 1.1E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 3.7 mg/kg NC NC 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Copper 20 mg/kg NC NC 1.3E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 12968 mg/kg NC NC 8.2E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 136 mg/kg NC NC 8.6E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Mercury 0.21 mg/kg NC NC 1.3E-07 mg/kg/day 3.0E-04 mg/kg/day 4.E-04
Thallium 0.15 mg/kg NC NC 9.5E-08 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 4.6E-06 mg/kg/day ND
Titanium 641 mg/kg NC NC 4.0E-04 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 1.7E-07 mg/kg/day ND
Uranium 337 mg/kg NC NC 2.1E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 3.2 mg/kg NC NC 2.0E-06 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 5.5E-06 mg/kg/day 3.0E-02 mg/kg/day 2.E-04

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AOI 7 & 11 INDUSTRIAL AREA 
EAST

CHEMICAL

EXPOSURE ROUTE TOTAL 1.E-05 1.E+00

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(a)pyrene 0.22 mg/kg 4.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 1.2E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.47 mg/kg 9.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 2.5E-07 mg/kg/day 3.0E-02 mg/kg/day 8.E-06
Benzo(k)fluoranthene 0.069 mg/kg 1.3E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 3.7E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Carbazole 0.11 mg/kg 1.6E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-10 4.6E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 18.2 mg/kg 3.8E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-06 1.1E-05 mg/kg/day 2.0E-05 mg/kg/day 5.E-01
Aroclor-1260 2.6 mg/kg 5.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 1.5E-06 mg/kg/day 2.0E-05 mg/kg/day 8.E-02
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 2.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.5E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 3.7E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 9.E-06 6.E-01

EXPOSURE POINT TOTAL 2.E-05 2.E+00
EXPOSURE MEDIUM TOTAL 2.E-05 2.E+00
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TABLE 7-F.127
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 1.4E-11 ug/m3 1.0E-06 (ug/m3)-1 1.E-17 3.9E-11 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 1.4E-11 ug/m3 3.1E-06 (ug/m3)-1 4.E-17 3.9E-11 ug/m3
Trichloroethene 0.00093 mg/kg 1.4E-11 ug/m3 -- 3.9E-11 ug/m3 2.0E+00 ug/m3 2.E-11
Benzo(a)anthracene 0.14 mg/kg 2.1E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 5.8E-09 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 3.3E-09 ug/m3 1.1E-03 (ug/m3)-1 4.E-12 9.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 7.0E-09 ug/m3 1.1E-04 (ug/m3)-1 8.E-13 2.0E-08 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 1.0E-09 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 2.9E-09 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 4.6E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.9E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 5.4E-09 ug/m3 ND
Aroclor-1254 18.2 mg/kg 2.7E-07 ug/m3 5.7E-04 (ug/m3)-1 2.E-10 7.6E-07 ug/m3 ND
Aroclor-1260 2.6 mg/kg 3.9E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 1.1E-07 ug/m3 ND
Aluminum 8993 mg/kg NC NC 3.7E-04 ug/m3 5.0E+00 ug/m3 7.E-05
Arsenic 5.2 mg/kg 7.7E-08 ug/m3 4.3E-03 (ug/m3)-1 3.E-10 2.2E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Beryllium 0.37 mg/kg 5.5E-09 ug/m3 2.4E-03 (ug/m3)-1 1.E-11 1.5E-08 ug/m3 2.0E-02 ug/m3 8.E-07
Chromium 18 mg/kg 2.7E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 7.5E-07 ug/m3 1.0E-01 ug/m3 7.E-06
Cobalt 3.7 mg/kg 5.5E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.5E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Copper 20 mg/kg NC NC 8.3E-07 ug/m3 ND
Iron 12968 mg/kg NC NC 5.4E-04 ug/m3 ND
Manganese 136 mg/kg NC NC 5.7E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Mercury 0.21 mg/kg NC NC 8.7E-09 ug/m3 3.0E-01 ug/m3 3.E-08
Thallium 0.15 mg/kg NC NC 6.2E-09 ug/m3 ND
Thorium 7.3 mg/kg NC NC 3.0E-07 ug/m3 ND
Titanium 641 mg/kg NC NC 2.7E-05 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 1.1E-08 ug/m3 ND
Uranium 337 mg/kg NC NC 1.4E-05 ug/m3 3.0E-01 ug/m3 5.E-05
Vanadium 22 mg/kg NC NC 9.2E-07 ug/m3 1.0E-01 ug/m3 9.E-06
Zirconium 3.2 mg/kg NC NC 1.3E-07 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 3.7E-07 ug/m3 5.0E+01 ug/m3 7.E-09

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 2.E-08 3.E-04
EXPOSURE POINT TOTAL 2.E-08 3.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 3.E-04

SOIL TOTAL 2.E-05 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.128
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.299 mg/kg 6.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 1.9E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.258 mg/kg 5.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.271 mg/kg 6.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.7E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Benzo(k)fluoranthene 0.088 mg/kg 2.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 5.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.044 mg/kg 9.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 2.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 3.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 8.7E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 0.157 mg/kg 3.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 9.9E-08 mg/kg/day 2.0E-05 mg/kg/day 5.E-03
Aroclor-1260 0.175 mg/kg 3.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-08 1.1E-07 mg/kg/day 2.0E-05 mg/kg/day 6.E-03
Aluminum 9736 mg/kg NC NC 6.1E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 8 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.0E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.58 mg/kg NC NC 3.7E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 20 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 5.6 mg/kg NC NC 3.5E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 27 mg/kg NC NC 1.7E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 13602 mg/kg NC NC 8.6E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 28 mg/kg 6.3E-06 mg/kg/day NA 1.8E-05 mg/kg/day ND
Manganese 245 mg/kg NC NC 1.5E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Mercury 0.043 mg/kg NC NC 2.7E-08 mg/kg/day 3.0E-04 mg/kg/day 9.E-05
Thallium 0.115 mg/kg NC NC 7.2E-08 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 3.4E-06 mg/kg/day ND
Titanium 497 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 6.2E-07 mg/kg/day ND
Uranium 24 mg/kg NC NC 1.5E-05 mg/kg/day 6.0E-04 mg/kg/day 3.E-02
Vanadium 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 2.7 mg/kg NC NC 1.7E-06 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-02 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL 3.E-06 9.E-02

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.299 mg/kg 5.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(a)pyrene 0.258 mg/kg 5.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-07 1.4E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(b)fluoranthene 0.271 mg/kg 5.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.088 mg/kg 1.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-09 4.8E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Carbazole 0.044 mg/kg 6.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 1.8E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.157 mg/kg 3.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 9.1E-08 mg/kg/day 2.0E-05 mg/kg/day 5.E-03
Aroclor-1260 0.175 mg/kg 3.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 1.0E-07 mg/kg/day 2.0E-05 mg/kg/day 5.E-03
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 3.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 1.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 23 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 1.9E-05 mg/kg/day 3.0E-02 mg/kg/day 6.E-04

--
EXPOSURE ROUTE TOTAL 1.E-06 1.E-02

EXPOSURE POINT TOTAL 5.E-06 1.E-01
EXPOSURE MEDIUM TOTAL 5.E-06 1.E-01
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TABLE 7-F.128
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 4.4E-09 ug/m3 1.1E-04 (ug/m3)-1 5.E-13 1.2E-08 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 3.8E-09 ug/m3 1.1E-03 (ug/m3)-1 4.E-12 1.1E-08 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 4.0E-09 ug/m3 1.1E-04 (ug/m3)-1 4.E-13 1.1E-08 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 1.3E-09 ug/m3 1.1E-05 (ug/m3)-1 1.E-14 3.7E-09 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 1.8E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.1E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 5.7E-09 ug/m3 ND
Aroclor-1254 0.157 mg/kg 2.3E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 6.5E-09 ug/m3 ND
Aroclor-1260 0.175 mg/kg 2.6E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 7.3E-09 ug/m3 ND
Aluminum 9736 mg/kg NC NC 4.1E-04 ug/m3 5.0E+00 ug/m3 8.E-05
Arsenic 8 mg/kg 1.2E-07 ug/m3 4.3E-03 (ug/m3)-1 5.E-10 3.3E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.58 mg/kg 8.6E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.4E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 20 mg/kg 3.0E-07 ug/m3 8.4E-02 (ug/m3)-1 3.E-08 8.3E-07 ug/m3 1.0E-01 ug/m3 8.E-06
Cobalt 5.6 mg/kg 8.3E-08 ug/m3 2.5E-06 (ug/m3)-1 2.E-13 2.3E-07 ug/m3 6.0E-03 ug/m3 4.E-05
Copper 27 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 13602 mg/kg NC NC 5.7E-04 ug/m3 ND
Lead 28 mg/kg 4.2E-07 ug/m3 NA 1.2E-06 ug/m3 ND
Manganese 245 mg/kg NC NC 1.0E-05 ug/m3 5.0E-02 ug/m3 2.E-04
Mercury 0.043 mg/kg NC NC 1.8E-09 ug/m3 3.0E-01 ug/m3 6.E-09
Thallium 0.115 mg/kg NC NC 4.8E-09 ug/m3 ND
Thorium 5.4 mg/kg NC NC 2.2E-07 ug/m3 ND
Titanium 497 mg/kg NC NC 2.1E-05 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 4.1E-08 ug/m3 ND
Uranium 24 mg/kg NC NC 1.0E-06 ug/m3 3.0E-01 ug/m3 3.E-06
Vanadium 23 mg/kg NC NC 9.6E-07 ug/m3 1.0E-01 ug/m3 1.E-05
Zirconium 2.7 mg/kg NC NC 1.1E-07 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 1.9E-06 ug/m3 5.0E+01 ug/m3 4.E-08

EXPOSURE ROUTE TOTAL 3.E-08 4.E-04

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

EXPOSURE POINT TOTAL 3.E-08 4.E-04
EXPOSURE MEDIUM TOTAL 3.E-08 4.E-04

SOIL TOTAL 5.E-06 1.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.129
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.8E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06

Benzo(a)pyrene 0.09 mg/kg 2.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 5.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.12 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.052 mg/kg 1.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-10 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.9E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 8.2E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06
Aroclor-1254 0.0046 mg/kg 1.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 2.9E-09 mg/kg/day 2.0E-05 mg/kg/day 1.E-04
Aroclor-1260 0.0024 mg/kg 5.4E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.5E-09 mg/kg/day 2.0E-05 mg/kg/day 8.E-05
Aluminum 9907 mg/kg NC NC 6.2E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03
Arsenic 6.4 mg/kg 1.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.76 mg/kg NC NC 4.8E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 18.6 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.8 mg/kg NC NC 3.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 18.9 mg/kg NC NC 1.2E-05 mg/kg/day 4.0E-02 mg/kg/day 3.E-04
Iron 13463 mg/kg NC NC 8.5E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 177 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Mercury 0.025 mg/kg NC NC 1.6E-08 mg/kg/day 3.0E-04 mg/kg/day 5.E-05
Thallium 0.13 mg/kg NC NC 8.2E-08 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 4.0E-06 mg/kg/day ND
Titanium 592 mg/kg NC NC 3.7E-04 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 4.2E-07 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 22 mg/kg NC NC 1.4E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 2.4 mg/kg NC NC 1.5E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 7.E-02

DERMAL Benzo(a)anthracene 0.061 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.09 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 4.9E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.12 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(k)fluoranthene 0.052 mg/kg 1.0E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-10 2.8E-08 mg/kg/day 3.0E-02 mg/kg/day 9.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 7.0E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aroclor-1254 0.0046 mg/kg 9.6E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 2.7E-09 mg/kg/day 2.0E-05 mg/kg/day 1.E-04
Aroclor-1260 0.0024 mg/kg 5.0E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 1.4E-09 mg/kg/day 2.0E-05 mg/kg/day 7.E-05
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 2.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 8.0E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 22 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-07 3.E-03

EXPOSURE POINT TOTAL 3.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 7.E-02
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TABLE 7-F.129
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 9.1E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.5E-09 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 1.3E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 3.7E-09 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 1.8E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 5.0E-09 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 7.7E-10 ug/m3 1.1E-05 (ug/m3)-1 9.E-15 2.2E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 1.9E-09 ug/m3 1.1E-04 (ug/m3)-1 2.E-13 5.4E-09 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 6.8E-11 ug/m3 5.7E-04 (ug/m3)-1 4.E-14 1.9E-10 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 3.6E-11 ug/m3 5.7E-04 (ug/m3)-1 2.E-14 1.0E-10 ug/m3 ND
Aluminum 9907 mg/kg NC NC 4.1E-04 ug/m3 5.0E+00 ug/m3 8.E-05
Arsenic 6.4 mg/kg 9.5E-08 ug/m3 4.3E-03 (ug/m3)-1 4.E-10 2.7E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.76 mg/kg 1.1E-08 ug/m3 2.4E-03 (ug/m3)-1 3.E-11 3.2E-08 ug/m3 2.0E-02 ug/m3 2.E-06
Chromium 18.6 mg/kg 2.8E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 7.7E-07 ug/m3 1.0E-01 ug/m3 8.E-06
Cobalt 4.8 mg/kg 7.1E-08 ug/m3 2.5E-06 (ug/m3)-1 2.E-13 2.0E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Copper 18.9 mg/kg NC NC 7.9E-07 ug/m3 ND
Iron 13463 mg/kg NC NC 5.6E-04 ug/m3 ND
Manganese 177 mg/kg NC NC 7.4E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Mercury 0.025 mg/kg NC NC 1.0E-09 ug/m3 3.0E-01 ug/m3 3.E-09
Thallium 0.13 mg/kg NC NC 5.4E-09 ug/m3 ND
Thorium 6.4 mg/kg NC NC 2.7E-07 ug/m3 ND
Titanium 592 mg/kg NC NC 2.5E-05 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 2.8E-08 ug/m3 ND
Uranium 19.6 mg/kg NC NC 8.2E-07 ug/m3 3.0E-01 ug/m3 3.E-06
Vanadium 22 mg/kg NC NC 9.2E-07 ug/m3 1.0E-01 ug/m3 9.E-06
Zirconium 2.4 mg/kg NC NC 1.0E-07 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 3.E-04
EXPOSURE POINT TOTAL 2.E-08 3.E-04

EXPOSURE MEDIUM TOTAL 2.E-08 3.E-04

SOIL TOTAL 3.E-06 7.E-02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.130
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 8.0E-03 mg/kg/day 1.0E+00 mg/kg/day 8.E-03

Arsenic 5.9 mg/kg 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.7E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.55 mg/kg NC NC 3.5E-07 mg/kg/day 2.0E-03 mg/kg/day 2.E-04
Chromium 12.7 mg/kg NC NC 8.0E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Cobalt 2.7 mg/kg NC NC 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Copper 23 mg/kg NC NC 1.4E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 11013 mg/kg NC NC 6.9E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 15.5 mg/kg 3.5E-06 mg/kg/day NA 9.8E-06 mg/kg/day ND
Manganese 1669 mg/kg NC NC 1.1E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thorium 4.6 mg/kg NC NC 2.9E-06 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 3.1E-04 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 1.4E-07 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 1.4E-06 mg/kg/day 6.0E-04 mg/kg/day 2.E-03
Vanadium 19.6 mg/kg NC NC 1.2E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03
Zirconium 1.1 mg/kg NC NC 6.9E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 6.E-02

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 2.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 7.4E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 2.E-03

EXPOSURE POINT TOTAL 2.E-06 6.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 6.E-02
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TABLE 7-F.130
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Aluminum 12768 mg/kg NC NC 5.3E-04 ug/m3 5.0E+00 ug/m3 1.E-04
Arsenic 5.9 mg/kg 8.8E-08 ug/m3 4.3E-03 (ug/m3)-1 4.E-10 2.5E-07 ug/m3 1.5E-02 ug/m3 2.E-05
Beryllium 0.55 mg/kg 8.2E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 2.3E-08 ug/m3 2.0E-02 ug/m3 1.E-06
Chromium 12.7 mg/kg 1.9E-07 ug/m3 8.4E-02 (ug/m3)-1 2.E-08 5.3E-07 ug/m3 1.0E-01 ug/m3 5.E-06
Cobalt 2.7 mg/kg 4.0E-08 ug/m3 2.5E-06 (ug/m3)-1 1.E-13 1.1E-07 ug/m3 6.0E-03 ug/m3 2.E-05
Copper 23 mg/kg NC NC 9.6E-07 ug/m3 ND
Iron 11013 mg/kg NC NC 4.6E-04 ug/m3 ND
Lead 15.5 mg/kg 2.3E-07 ug/m3 NA 6.5E-07 ug/m3 ND
Manganese 1669 mg/kg NC NC 7.0E-05 ug/m3 5.0E-02 ug/m3 1.E-03
Thorium 4.6 mg/kg NC NC 1.9E-07 ug/m3 ND
Titanium 488.7 mg/kg NC NC 2.0E-05 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 9.1E-09 ug/m3 ND
Uranium 2.3 mg/kg NC NC 9.6E-08 ug/m3 3.0E-01 ug/m3 3.E-07
Vanadium 19.6 mg/kg NC NC 8.2E-07 ug/m3 1.0E-01 ug/m3 8.E-06
Zirconium 1.1 mg/kg NC NC 4.6E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 2.E-08 2.E-03
EXPOSURE POINT TOTAL 2.E-08 2.E-03

EXPOSURE MEDIUM TOTAL 2.E-08 2.E-03

SOIL TOTAL 2.E-06 6.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-02

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

DUST AT AOI 14 OFF-
PROPERTY

Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.131
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 2.1 mg/kg 9.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-08 6.8E-06 mg/kg/day 3.0E-01 mg/kg/day 2.E-05

Benzo(a)pyrene 2.2 mg/kg 1.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 7.1E-06 mg/kg/day 3.0E-01 mg/kg/day 2.E-05
Benzo(b)fluoranthene 3.5 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 1.1E-05 mg/kg/day 3.0E-01 mg/kg/day 4.E-05
Benzo(k)fluoranthene 0.47 mg/kg 2.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-09 1.5E-06 mg/kg/day 3.0E-01 mg/kg/day 5.E-06
Carbazole 0.26 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 8.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 4.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 3.2E-06 mg/kg/day 3.0E-01 mg/kg/day 1.E-05
Aroclor-1254 0.13 mg/kg 6.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 4.2E-07 mg/kg/day 5.0E-05 mg/kg/day 8.E-03
Aroclor-1260 0.078 mg/kg 3.6E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 2.5E-07 mg/kg/day 5.0E-05 mg/kg/day 5.E-03
Aluminum 6748 mg/kg NC NC 2.2E-02 mg/kg/day 1.0E+00 mg/kg/day 2.E-02
Arsenic 7.5 mg/kg 3.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 0.29 mg/kg NC NC 9.4E-07 mg/kg/day 2.0E-03 mg/kg/day 5.E-04
Chromium 18 mg/kg NC NC 5.8E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 4.5 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 17 mg/kg NC NC 5.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11211 mg/kg NC NC 3.6E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 25 mg/kg 1.2E-06 mg/kg/day NA 8.1E-05 mg/kg/day ND
Manganese 162 mg/kg NC NC 5.2E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Thallium 0.12 mg/kg NC NC 3.9E-07 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 379 mg/kg NC NC 1.2E-03 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 1.0E-05 mg/kg/day 2.0E-03 mg/kg/day 5.E-03
Vanadium 17.2 mg/kg NC NC 5.6E-05 mg/kg/day 1.0E-02 mg/kg/day 6.E-03
Zirconium 2.7 mg/kg NC NC 8.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 2.E-01

DERMAL Benzo(a)anthracene 2.1 mg/kg 3.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 2.6E-06 mg/kg/day 3.0E-01 mg/kg/day 9.E-06
Benzo(a)pyrene 2.2 mg/kg 4.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 2.8E-06 mg/kg/day 3.0E-01 mg/kg/day 9.E-06
Benzo(b)fluoranthene 3.5 mg/kg 6.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-08 4.4E-06 mg/kg/day 3.0E-01 mg/kg/day 1.E-05

CHEMICAL

RT 62 OUTFALL AND 
EMBAYMENT AREA

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(k)fluoranthene 0.47 mg/kg 8.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-10 5.9E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Carbazole 0.26 mg/kg 3.6E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-11 2.5E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 1.3E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Aroclor-1254 0.13 mg/kg 2.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 1.8E-07 mg/kg/day 5.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.078 mg/kg 1.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-09 1.1E-07 mg/kg/day 5.0E-05 mg/kg/day 2.E-03
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 3.1E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-07 1.E-02

EXPOSURE POINT TOTAL 2.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 2.E-01
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TABLE 7-F.131
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 8.7E-07 ug/m3 1.1E-04 (ug/m3)-1 1.E-10 6.1E-05 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 9.1E-07 ug/m3 1.1E-03 (ug/m3)-1 1.E-09 6.4E-05 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 1.4E-06 ug/m3 1.1E-04 (ug/m3)-1 2.E-10 1.0E-04 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 1.9E-07 ug/m3 1.1E-05 (ug/m3)-1 2.E-12 1.4E-05 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 7.5E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 4.1E-07 ug/m3 1.1E-04 (ug/m3)-1 5.E-11 2.9E-05 ug/m3 ND
Aroclor-1254 0.13 mg/kg 5.4E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 3.8E-06 ug/m3 ND
Aroclor-1260 0.078 mg/kg 3.2E-08 ug/m3 5.7E-04 (ug/m3)-1 2.E-11 2.3E-06 ug/m3 ND
Aluminum 6748 mg/kg NC NC 2.0E-01 ug/m3 5.0E+00 ug/m3 4.E-02
Arsenic 7.5 mg/kg 3.1E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.2E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 0.29 mg/kg 1.2E-07 ug/m3 2.4E-03 (ug/m3)-1 3.E-10 8.4E-06 ug/m3 2.0E-02 ug/m3 4.E-04
Chromium 18 mg/kg 7.4E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 5.2E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 4.5 mg/kg 1.9E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.3E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 17 mg/kg NC NC 4.9E-04 ug/m3 ND
Iron 11211 mg/kg NC NC 3.2E-01 ug/m3 ND
Lead 25 mg/kg 1.0E-05 ug/m3 NA 7.2E-04 ug/m3 ND
Manganese 162 mg/kg NC NC 4.7E-03 ug/m3 5.0E-02 ug/m3 9.E-02
Thallium 0.12 mg/kg NC NC 3.5E-06 ug/m3 ND
Thorium 5.3 mg/kg NC NC 1.5E-04 ug/m3 ND
Titanium 379 mg/kg NC NC 1.1E-02 ug/m3 ND
Uranium 3.1 mg/kg NC NC 9.0E-05 ug/m3 4.0E-01 ug/m3 2.E-04
Vanadium 17.2 mg/kg NC NC 5.0E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Zirconium 2.7 mg/kg NC NC 7.8E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 3.E-06 4.E-01

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.132
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Benzo(a)anthracene 0.577 mg/kg 2.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 1.9E-06 mg/kg/day 3.0E-01 mg/kg/day 6.E-06

Benzo(a)pyrene 0.608 mg/kg 2.8E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 2.0E-06 mg/kg/day 3.0E-01 mg/kg/day 7.E-06
Benzo(b)fluoranthene 0.984 mg/kg 4.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 3.2E-06 mg/kg/day 3.0E-01 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.256 mg/kg 1.2E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-10 8.3E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06
Carbazole 0.096 mg/kg 4.4E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 9.E-11 3.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 1.1E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Aluminum 10100 mg/kg NC NC 3.3E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 8.2 mg/kg 3.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Chromium 24.4 mg/kg NC NC 7.9E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 5 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 34.7 mg/kg NC NC 1.1E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 19600 mg/kg NC NC 6.3E-02 mg/kg/day 7.0E-01 mg/kg/day 9.E-02
Manganese 155 mg/kg NC NC 5.0E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Mercury 0.04 mg/kg NC NC 1.3E-07 mg/kg/day 2.0E-03 mg/kg/day 6.E-05
Thallium 0.34 mg/kg NC NC 1.1E-06 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 732 mg/kg NC NC 2.4E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.8E-06 mg/kg/day ND
Uranium 18.7 mg/kg NC NC 6.0E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02
Vanadium 31.2 mg/kg NC NC 1.0E-04 mg/kg/day 1.0E-02 mg/kg/day 1.E-02
Zirconium 3.1 mg/kg 1.0E-05 mg/kg/day

EXPOSURE ROUTE TOTAL 8.E-07 3.E-01

DERMAL Benzo(a)anthracene 0.577 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-09 7.3E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(a)pyrene 0.608 mg/kg 1.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 8.E-08 7.7E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.984 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 1.2E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.256 mg/kg 4.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-10 3.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Carbazole 0.096 mg/kg 1.3E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 9.3E-08 mg/kg/day ND

UNITS CANCER RISK

RT 62 OUTFALL AND 
EMBAYMENT AREA

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Indeno(1,2,3-cd)pyrene 0.354 mg/kg 6.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 4.5E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Aluminum 10100 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.2 mg/kg 3.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Chromium 24.4 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 34.7 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 19600 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 155 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.04 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.34 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 732 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 18.7 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 31.2 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 3.1 mg/kg --

--
EXPOSURE ROUTE TOTAL 2.E-07 8.E-03

EXPOSURE POINT TOTAL 1.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 1.E-06 3.E-01
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TABLE 7-F.132
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.577 mg/kg 2.4E-07 ug/m3 1.1E-04 (ug/m3)-1 3.E-11 1.7E-05 ug/m3 ND
Benzo(a)pyrene 0.608 mg/kg 2.5E-07 ug/m3 1.1E-03 (ug/m3)-1 3.E-10 1.8E-05 ug/m3 ND
Benzo(b)fluoranthene 0.984 mg/kg 4.1E-07 ug/m3 1.1E-04 (ug/m3)-1 4.E-11 2.8E-05 ug/m3 ND
Benzo(k)fluoranthene 0.256 mg/kg 1.1E-07 ug/m3 1.1E-05 (ug/m3)-1 1.E-12 7.4E-06 ug/m3 ND
Carbazole 0.096 mg/kg NC NC 2.8E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.354 mg/kg 1.5E-07 ug/m3 1.1E-04 (ug/m3)-1 2.E-11 1.0E-05 ug/m3 ND
Aluminum 10100 mg/kg NC NC 2.9E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Arsenic 8.2 mg/kg 3.4E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.4E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Chromium 24.4 mg/kg 1.0E-05 ug/m3 8.4E-02 (ug/m3)-1 8.E-07 7.1E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Cobalt 5 mg/kg 2.1E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.4E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 34.7 mg/kg NC NC 1.0E-03 ug/m3 ND
Iron 19600 mg/kg NC NC 5.7E-01 ug/m3 ND
Manganese 155 mg/kg NC NC 4.5E-03 ug/m3 5.0E-02 ug/m3 9.E-02
Mercury 0.04 mg/kg NC NC 1.2E-06 ug/m3 3.0E-01 ug/m3 4.E-06
Thallium 0.34 mg/kg NC NC 9.8E-06 ug/m3 ND
Thorium 5.4 mg/kg NC NC 1.6E-04 ug/m3 ND
Titanium 732 mg/kg NC NC 2.1E-02 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 4.3E-05 ug/m3 ND
Uranium 18.7 mg/kg NC NC 5.4E-04 ug/m3 4.0E-01 ug/m3 1.E-03
Vanadium 31.2 mg/kg NC NC 9.0E-04 ug/m3 1.0E-01 ug/m3 9.E-03
Zirconium 3.1 mg/kg 9.0E-05 ug/m3

EXPOSURE ROUTE TOTAL 9.E-07 2.E-01
EXPOSURE POINT TOTAL 9.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 9.E-07 2.E-01

SOIL TOTAL 2.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.133
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Benzo(a)pyrene 0.0743 mg/kg 3.4E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 2.4E-07 mg/kg/day 3.0E-01 mg/kg/day 8.E-07

Benzo(b)fluoranthene 0.0797 mg/kg 3.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 2.6E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 1.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 1.0E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Aluminum 12320 mg/kg NC NC 4.0E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02
Arsenic 8.1 mg/kg 3.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Beryllium 0.43 mg/kg NC NC 1.4E-06 mg/kg/day 2.0E-03 mg/kg/day 7.E-04
Chromium 16.8 mg/kg NC NC 5.4E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 2.7 mg/kg NC NC 8.7E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Copper 16.6 mg/kg NC NC 5.4E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 11460 mg/kg NC NC 3.7E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 34 mg/kg 1.6E-06 mg/kg/day NA 1.1E-04 mg/kg/day ND
Manganese 100 mg/kg NC NC 3.2E-04 mg/kg/day 7.1E-02 mg/kg/day 5.E-03
Thorium 5.8 mg/kg NC NC 1.9E-05 mg/kg/day ND
Titanium 501 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 1.45 mg/kg NC NC 4.7E-06 mg/kg/day ND
Uranium 2 mg/kg NC NC 6.5E-06 mg/kg/day 2.0E-03 mg/kg/day 3.E-03
Vanadium 21 mg/kg NC NC 6.8E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 2.5 mg/kg NC NC 8.1E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01

DERMAL Benzo(a)pyrene 0.0743 mg/kg 1.3E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 9.4E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Benzo(b)fluoranthene 0.0797 mg/kg 1.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 1.0E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Benzo(k)fluoranthene 0.0314 mg/kg 5.6E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-11 4.0E-08 mg/kg/day 3.0E-01 mg/kg/day 1.E-07
Aluminum 12320 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.1 mg/kg 3.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.8 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-03 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Copper 16.6 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11460 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 34 mg/kg -- NA -- ND
Manganese 100 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.8 mg/kg NC NC -- ND
Titanium 501 mg/kg NC NC -- ND
Tungsten 1.45 mg/kg NC NC -- ND
Uranium 2 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 21 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 2.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-08 8.E-03

EXPOSURE POINT TOTAL 6.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01
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TABLE 7-F.133
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 WEST DUST INHALATION Benzo(a)pyrene 0.0743 mg/kg 3.1E-08 ug/m3 1.1E-03 (ug/m3)-1 3.E-11 2.1E-06 ug/m3 ND
Benzo(b)fluoranthene 0.0797 mg/kg 3.3E-08 ug/m3 1.1E-04 (ug/m3)-1 4.E-12 2.3E-06 ug/m3 ND
Benzo(k)fluoranthene 0.0314 mg/kg 1.3E-08 ug/m3 1.1E-05 (ug/m3)-1 1.E-13 9.1E-07 ug/m3 ND
Aluminum 12320 mg/kg NC NC 3.6E-01 ug/m3 5.0E+00 ug/m3 7.E-02
Arsenic 8.1 mg/kg 3.3E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.3E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Beryllium 0.43 mg/kg 1.8E-07 ug/m3 2.4E-03 (ug/m3)-1 4.E-10 1.2E-05 ug/m3 2.0E-02 ug/m3 6.E-04
Chromium 16.8 mg/kg 6.9E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.9E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 2.7 mg/kg 1.1E-06 ug/m3 2.5E-06 (ug/m3)-1 3.E-12 7.8E-05 ug/m3 2.0E-02 ug/m3 4.E-03
Copper 16.6 mg/kg NC NC 4.8E-04 ug/m3 ND
Iron 11460 mg/kg NC NC 3.3E-01 ug/m3 ND
Lead 34 mg/kg 1.4E-05 ug/m3 NA 9.8E-04 ug/m3 ND
Manganese 100 mg/kg NC NC 2.9E-03 ug/m3 5.0E-02 ug/m3 6.E-02
Thorium 5.8 mg/kg NC NC 1.7E-04 ug/m3 ND
Titanium 501 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 1.45 mg/kg NC NC 4.2E-05 ug/m3 ND
Uranium 2 mg/kg NC NC 5.8E-05 ug/m3 4.0E-01 ug/m3 1.E-04
Vanadium 21 mg/kg NC NC 6.1E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 2.5 mg/kg NC NC 7.2E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 1.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.134
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Benzo(a)anthracene 0.3 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 9.7E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06

Benzo(a)pyrene 0.1 mg/kg 4.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 3.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.1 mg/kg 4.6E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 3.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.065 mg/kg 3.0E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 2.1E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Carbazole 0.054 mg/kg 2.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.E-11 1.7E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 4.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 2.9E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Aroclor-1254 0.23 mg/kg 1.1E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 7.4E-07 mg/kg/day 5.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.03 mg/kg 1.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-09 9.7E-08 mg/kg/day 5.0E-05 mg/kg/day 2.E-03
Aluminum 11059 mg/kg NC NC 3.6E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02
Antimony 0.081 mg/kg NC NC 2.6E-07 mg/kg/day 4.0E-04 mg/kg/day 7.E-04
Arsenic 8.1 mg/kg 3.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Beryllium 0.46 mg/kg NC NC 1.5E-06 mg/kg/day 2.0E-03 mg/kg/day 7.E-04
Chromium 15.3 mg/kg NC NC 4.9E-05 mg/kg/day 2.0E-02 mg/kg/day 2.E-03
Cobalt 3 mg/kg NC NC 9.7E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Copper 9 mg/kg NC NC 2.9E-05 mg/kg/day 4.0E-02 mg/kg/day 7.E-04
Iron 11831 mg/kg NC NC 3.8E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 26 mg/kg 1.2E-06 mg/kg/day NA 8.4E-05 mg/kg/day ND
Manganese 249 mg/kg NC NC 8.0E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thallium 0.1 mg/kg NC NC 3.2E-07 mg/kg/day ND
Thorium 5.8 mg/kg NC NC 1.9E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 0.49 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 11.8 mg/kg NC NC 3.8E-05 mg/kg/day 2.0E-03 mg/kg/day 2.E-02
Vanadium 23 mg/kg NC NC 7.4E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 1.7 mg/kg NC NC 5.5E-06 mg/kg/day ND
C11-C22 Aromatics 21 mg/kg NC NC 6.8E-05 mg/kg/day 3.0E-01 mg/kg/day 2.E-04

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

DERMAL Benzo(a)anthracene 0.3 mg/kg 5.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.8E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(a)pyrene 0.1 mg/kg 1.8E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 1.3E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.1 mg/kg 1.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 1.3E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Benzo(k)fluoranthene 0.065 mg/kg 1.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-11 8.2E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Carbazole 0.054 mg/kg 7.5E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 5.2E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 1.6E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 1.1E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Aroclor-1254 0.23 mg/kg 4.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-09 3.1E-07 mg/kg/day 5.0E-05 mg/kg/day 6.E-03
Aroclor-1260 0.03 mg/kg 5.8E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-09 4.1E-08 mg/kg/day 5.0E-05 mg/kg/day 8.E-04
Aluminum 11059 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.081 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.1 mg/kg 3.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 15.3 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 3 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11831 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 26 mg/kg -- NA -- ND
Manganese 249 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.1 mg/kg NC NC -- ND
Thorium 5.8 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.49 mg/kg NC NC -- ND
Uranium 11.8 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 23 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 1.7 mg/kg NC NC -- ND
C11-C22 Aromatics 21 mg/kg NC NC 2.0E-05 mg/kg/day 3.0E-01 mg/kg/day 7.E-05

--
EXPOSURE ROUTE TOTAL 8.E-08 1.E-02

EXPOSURE POINT TOTAL 7.E-07 3.E-01
EXPOSURE MEDIUM TOTAL 7.E-07 3.E-01
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TABLE 7-F.134
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

SOIL AIR DUST AT AOI 14 SOUTH DUST INHALATION Benzo(a)anthracene 0.3 mg/kg 1.2E-07 ug/m3 1.1E-04 (ug/m3)-1 1.E-11 8.7E-06 ug/m3 ND
Benzo(a)pyrene 0.1 mg/kg 4.1E-08 ug/m3 1.1E-03 (ug/m3)-1 5.E-11 2.9E-06 ug/m3 ND
Benzo(b)fluoranthene 0.1 mg/kg 4.1E-08 ug/m3 1.1E-04 (ug/m3)-1 5.E-12 2.9E-06 ug/m3 ND
Benzo(k)fluoranthene 0.065 mg/kg 2.7E-08 ug/m3 1.1E-05 (ug/m3)-1 3.E-13 1.9E-06 ug/m3 ND
Carbazole 0.054 mg/kg NC NC 1.6E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.089 mg/kg 3.7E-08 ug/m3 1.1E-04 (ug/m3)-1 4.E-12 2.6E-06 ug/m3 ND
Aroclor-1254 0.23 mg/kg 9.5E-08 ug/m3 5.7E-04 (ug/m3)-1 5.E-11 6.6E-06 ug/m3 ND
Aroclor-1260 0.03 mg/kg 1.2E-08 ug/m3 5.7E-04 (ug/m3)-1 7.E-12 8.7E-07 ug/m3 ND
Aluminum 11059 mg/kg NC NC 3.2E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Antimony 0.081 mg/kg NC NC 2.3E-06 ug/m3 ND
Arsenic 8.1 mg/kg 3.3E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.3E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Beryllium 0.46 mg/kg 1.9E-07 ug/m3 2.4E-03 (ug/m3)-1 5.E-10 1.3E-05 ug/m3 2.0E-02 ug/m3 7.E-04
Chromium 15.3 mg/kg 6.3E-06 ug/m3 8.4E-02 (ug/m3)-1 5.E-07 4.4E-04 ug/m3 1.0E-01 ug/m3 4.E-03
Cobalt 3 mg/kg 1.2E-06 ug/m3 2.5E-06 (ug/m3)-1 3.E-12 8.7E-05 ug/m3 2.0E-02 ug/m3 4.E-03
Copper 9 mg/kg NC NC 2.6E-04 ug/m3 ND
Iron 11831 mg/kg NC NC 3.4E-01 ug/m3 ND
Lead 26 mg/kg 1.1E-05 ug/m3 NA 7.5E-04 ug/m3 ND
Manganese 249 mg/kg NC NC 7.2E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Thallium 0.1 mg/kg NC NC 2.9E-06 ug/m3 ND
Thorium 5.8 mg/kg NC NC 1.7E-04 ug/m3 ND
Titanium 509 mg/kg NC NC 1.5E-02 ug/m3 ND
Tungsten 0.49 mg/kg NC NC 1.4E-05 ug/m3 ND
Uranium 11.8 mg/kg NC NC 3.4E-04 ug/m3 4.0E-01 ug/m3 9.E-04
Vanadium 23 mg/kg NC NC 6.6E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Zirconium 1.7 mg/kg NC NC 4.9E-05 ug/m3 ND
C11-C22 Aromatics 21 mg/kg NC NC 6.1E-04 ug/m3 5.0E+02 ug/m3 1.E-06

EXPOSURE ROUTE TOTAL 5.E-07 2.E-01
EXPOSURE POINT TOTAL 5.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 5.E-07 2.E-01

SOIL TOTAL 1.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.135
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Aluminum 12533 mg/kg NC NC 4.0E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02

Antimony 0.11 mg/kg NC NC 3.6E-07 mg/kg/day 4.0E-04 mg/kg/day 9.E-04
Arsenic 15.6 mg/kg 7.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 5.0E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 0.43 mg/kg NC NC 1.4E-06 mg/kg/day 2.0E-03 mg/kg/day 7.E-04
Chromium 16.7 mg/kg NC NC 5.4E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 2.5 mg/kg NC NC 8.1E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Copper 5.2 mg/kg NC NC 1.7E-05 mg/kg/day 4.0E-02 mg/kg/day 4.E-04
Iron 11639 mg/kg NC NC 3.8E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 29 mg/kg 1.3E-06 mg/kg/day NA 9.4E-05 mg/kg/day ND
Manganese 129 mg/kg NC NC 4.2E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Thallium 0.069 mg/kg NC NC 2.2E-07 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.8E-05 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 0.56 mg/kg NC NC 1.8E-06 mg/kg/day ND
Uranium 2.6 mg/kg NC NC 8.4E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Vanadium 23 mg/kg NC NC 7.4E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 1.55 mg/kg NC NC 5.0E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-01

DERMAL Aluminum 12533 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.11 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 15.6 mg/kg 6.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 4.5E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.43 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.7 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 2.5 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 5.2 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11639 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 29 mg/kg -- NA -- ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.069 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Tungsten 0.56 mg/kg NC NC -- ND
Uranium 2.6 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 23 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 1.55 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.E-07 2.E-02

EXPOSURE POINT TOTAL 1.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 1.E-06 3.E-01
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TABLE 7-F.135
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 EAST DUST INHALATION Aluminum 12533 mg/kg NC NC 3.6E-01 ug/m3 5.0E+00 ug/m3 7.E-02
Antimony 0.11 mg/kg NC NC 3.2E-06 ug/m3 ND
Arsenic 15.6 mg/kg 6.4E-06 ug/m3 4.3E-03 (ug/m3)-1 3.E-08 4.5E-04 ug/m3 1.5E-02 ug/m3 3.E-02
Beryllium 0.43 mg/kg 1.8E-07 ug/m3 2.4E-03 (ug/m3)-1 4.E-10 1.2E-05 ug/m3 2.0E-02 ug/m3 6.E-04
Chromium 16.7 mg/kg 6.9E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.8E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 2.5 mg/kg 1.0E-06 ug/m3 2.5E-06 (ug/m3)-1 3.E-12 7.2E-05 ug/m3 2.0E-02 ug/m3 4.E-03
Copper 5.2 mg/kg NC NC 1.5E-04 ug/m3 ND
Iron 11639 mg/kg NC NC 3.4E-01 ug/m3 ND
Lead 29 mg/kg 1.2E-05 ug/m3 NA 8.4E-04 ug/m3 ND
Manganese 129 mg/kg NC NC 3.7E-03 ug/m3 5.0E-02 ug/m3 7.E-02
Thallium 0.069 mg/kg NC NC 2.0E-06 ug/m3 ND
Thorium 5.5 mg/kg NC NC 1.6E-04 ug/m3 ND
Titanium 495 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 0.56 mg/kg NC NC 1.6E-05 ug/m3 ND
Uranium 2.6 mg/kg NC NC 7.5E-05 ug/m3 4.0E-01 ug/m3 2.E-04
Vanadium 23 mg/kg NC NC 6.6E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Zirconium 1.55 mg/kg NC NC 4.5E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 2.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.136
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)anthracene 0.14 mg/kg 6.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 4.5E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06

Benzo(a)pyrene 0.15 mg/kg 6.9E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 4.8E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.22 mg/kg 1.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 7.1E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.078 mg/kg 3.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-10 2.5E-07 mg/kg/day 3.0E-01 mg/kg/day 8.E-07
Carbazole 0.024 mg/kg 1.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-11 7.7E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 9.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 6.8E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Aroclor-1254 3.5 mg/kg 1.6E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 1.1E-05 mg/kg/day 5.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.85 mg/kg 3.9E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 8.E-08 2.7E-06 mg/kg/day 5.0E-05 mg/kg/day 5.E-02
Aluminum 10673 mg/kg NC NC 3.4E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.32 mg/kg NC NC 1.0E-06 mg/kg/day 4.0E-04 mg/kg/day 3.E-03
Arsenic 13 mg/kg 6.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 4.2E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 1.4 mg/kg NC NC 4.5E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Chromium 16 mg/kg NC NC 5.2E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 3.7 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Copper 174 mg/kg NC NC 5.6E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 11325 mg/kg NC NC 3.7E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 32 mg/kg 1.5E-06 mg/kg/day NA 1.0E-04 mg/kg/day ND
Manganese 204 mg/kg NC NC 6.6E-04 mg/kg/day 7.1E-02 mg/kg/day 9.E-03
Thallium 0.14 mg/kg NC NC 4.5E-07 mg/kg/day ND
Thorium 4.8 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 1.1 mg/kg NC NC 3.6E-06 mg/kg/day ND
Uranium 17.4 mg/kg NC NC 5.6E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02
Vanadium 22 mg/kg NC NC 7.1E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 1.5 mg/kg NC NC 4.8E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 6.E-01

DERMAL Benzo(a)anthracene 0.14 mg/kg 2.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.8E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Benzo(a)pyrene 0.15 mg/kg 2.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 1.9E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Benzo(b)fluoranthene 0.22 mg/kg 4.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 2.8E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Benzo(k)fluoranthene 0.078 mg/kg 1.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 9.8E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Carbazole 0.024 mg/kg 3.3E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-12 2.3E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 3.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 2.6E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Aroclor-1254 3.5 mg/kg 6.8E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 4.7E-06 mg/kg/day 5.0E-05 mg/kg/day 9.E-02
Aroclor-1260 0.85 mg/kg 1.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 1.2E-06 mg/kg/day 5.0E-05 mg/kg/day 2.E-02
Aluminum 10673 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.32 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 13 mg/kg 5.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-08 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 1.4 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 174 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11325 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 32 mg/kg -- NA -- ND
Manganese 204 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 4.8 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 1.1 mg/kg NC NC -- ND
Uranium 17.4 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 22 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 1.5 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 3.E-07 1.E-01

EXPOSURE POINT TOTAL 2.E-06 7.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 7.E-01
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TABLE 7-F.136
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)anthracene 0.14 mg/kg 5.8E-08 ug/m3 1.1E-04 (ug/m3)-1 6.E-12 4.0E-06 ug/m3 ND
Benzo(a)pyrene 0.15 mg/kg 6.2E-08 ug/m3 1.1E-03 (ug/m3)-1 7.E-11 4.3E-06 ug/m3 ND
Benzo(b)fluoranthene 0.22 mg/kg 9.1E-08 ug/m3 1.1E-04 (ug/m3)-1 1.E-11 6.4E-06 ug/m3 ND
Benzo(k)fluoranthene 0.078 mg/kg 3.2E-08 ug/m3 1.1E-05 (ug/m3)-1 4.E-13 2.3E-06 ug/m3 ND
Carbazole 0.024 mg/kg NC NC 6.9E-07 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.21 mg/kg 8.7E-08 ug/m3 1.1E-04 (ug/m3)-1 1.E-11 6.1E-06 ug/m3 ND
Aroclor-1254 3.5 mg/kg 1.4E-06 ug/m3 5.7E-04 (ug/m3)-1 8.E-10 1.0E-04 ug/m3 ND
Aroclor-1260 0.85 mg/kg 3.5E-07 ug/m3 5.7E-04 (ug/m3)-1 2.E-10 2.5E-05 ug/m3 ND
Aluminum 10673 mg/kg NC NC 3.1E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Antimony 0.32 mg/kg NC NC 9.2E-06 ug/m3 ND
Arsenic 13 mg/kg 5.4E-06 ug/m3 4.3E-03 (ug/m3)-1 2.E-08 3.8E-04 ug/m3 1.5E-02 ug/m3 3.E-02
Beryllium 1.4 mg/kg 5.8E-07 ug/m3 2.4E-03 (ug/m3)-1 1.E-09 4.0E-05 ug/m3 2.0E-02 ug/m3 2.E-03
Chromium 16 mg/kg 6.6E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.6E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 3.7 mg/kg 1.5E-06 ug/m3 2.5E-06 (ug/m3)-1 4.E-12 1.1E-04 ug/m3 2.0E-02 ug/m3 5.E-03
Copper 174 mg/kg NC NC 5.0E-03 ug/m3 ND
Iron 11325 mg/kg NC NC 3.3E-01 ug/m3 ND
Lead 32 mg/kg 1.3E-05 ug/m3 NA 9.2E-04 ug/m3 ND
Manganese 204 mg/kg NC NC 5.9E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Thallium 0.14 mg/kg NC NC 4.0E-06 ug/m3 ND
Thorium 4.8 mg/kg NC NC 1.4E-04 ug/m3 ND
Titanium 472 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 1.1 mg/kg NC NC 3.2E-05 ug/m3 ND
Uranium 17.4 mg/kg NC NC 5.0E-04 ug/m3 4.0E-01 ug/m3 1.E-03
Vanadium 22 mg/kg NC NC 6.4E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 1.5 mg/kg NC NC 4.3E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 2.E-06 9.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 9.E-01

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.137
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Benzo(a)pyrene 0.094 mg/kg 4.3E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 3.0E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06

Aroclor-1254 0.14 mg/kg 6.5E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 4.5E-07 mg/kg/day 5.0E-05 mg/kg/day 9.E-03
Aroclor-1260 0.05 mg/kg 2.3E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 1.6E-07 mg/kg/day 5.0E-05 mg/kg/day 3.E-03
Aluminum 9516 mg/kg NC NC 3.1E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 7.1 mg/kg 3.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 2.3E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Chromium 16.1 mg/kg NC NC 5.2E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 3.8 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Copper 24 mg/kg NC NC 7.7E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 9751 mg/kg NC NC 3.1E-02 mg/kg/day 7.0E-01 mg/kg/day 4.E-02
Manganese 129 mg/kg NC NC 4.2E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Mercury 0.03 mg/kg NC NC 9.7E-08 mg/kg/day 2.0E-03 mg/kg/day 5.E-05
Thallium 0.11 mg/kg NC NC 3.6E-07 mg/kg/day ND
Thorium 6.6 mg/kg NC NC 2.1E-05 mg/kg/day ND
Titanium 495 mg/kg NC NC 1.6E-03 mg/kg/day ND
Uranium 6.7 mg/kg NC NC 2.2E-05 mg/kg/day 2.0E-03 mg/kg/day 1.E-02
Vanadium 15.5 mg/kg NC NC 5.0E-05 mg/kg/day 1.0E-02 mg/kg/day 5.E-03
Zirconium 2 mg/kg NC NC 6.5E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-07 2.E-01

DERMAL Benzo(a)pyrene 0.094 mg/kg 1.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 1.2E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Aroclor-1254 0.14 mg/kg 2.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-09 1.9E-07 mg/kg/day 5.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.05 mg/kg 9.7E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-09 6.8E-08 mg/kg/day 5.0E-05 mg/kg/day 1.E-03
Aluminum 9516 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.1 mg/kg 2.9E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Chromium 16.1 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 3.8 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 24 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 9751 mg/kg NC NC -- 7.0E-01 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Manganese 129 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.03 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.6 mg/kg NC NC -- ND
Titanium 495 mg/kg NC NC -- ND
Uranium 6.7 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 15.5 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 2 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-08 1.E-02

EXPOSURE POINT TOTAL 6.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01
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TABLE 7-F.137
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST AT AOI 14 NORTH DUST INHALATION Benzo(a)pyrene 0.094 mg/kg 3.9E-08 ug/m3 1.1E-03 (ug/m3)-1 4.E-11 2.7E-06 ug/m3 ND
Aroclor-1254 0.14 mg/kg 5.8E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 4.0E-06 ug/m3 ND
Aroclor-1260 0.05 mg/kg 2.1E-08 ug/m3 5.7E-04 (ug/m3)-1 1.E-11 1.4E-06 ug/m3 ND
Aluminum 9516 mg/kg NC NC 2.8E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Arsenic 7.1 mg/kg 2.9E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.1E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Chromium 16.1 mg/kg 6.6E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.7E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 3.8 mg/kg 1.6E-06 ug/m3 2.5E-06 (ug/m3)-1 4.E-12 1.1E-04 ug/m3 2.0E-02 ug/m3 5.E-03
Copper 24 mg/kg NC NC 6.9E-04 ug/m3 ND
Iron 9751 mg/kg NC NC 2.8E-01 ug/m3 ND
Manganese 129 mg/kg NC NC 3.7E-03 ug/m3 5.0E-02 ug/m3 7.E-02
Mercury 0.03 mg/kg NC NC 8.7E-07 ug/m3 3.0E-01 ug/m3 3.E-06
Thallium 0.11 mg/kg NC NC 3.2E-06 ug/m3 ND
Thorium 6.6 mg/kg NC NC 1.9E-04 ug/m3 ND
Titanium 495 mg/kg NC NC 1.4E-02 ug/m3 ND
Uranium 6.7 mg/kg NC NC 1.9E-04 ug/m3 4.0E-01 ug/m3 5.E-04
Vanadium 15.5 mg/kg NC NC 4.5E-04 ug/m3 1.0E-01 ug/m3 4.E-03
Zirconium 2 mg/kg NC NC 5.8E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 1.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.138
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.02 mg/kg 9.2E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-10 6.5E-08 mg/kg/day 3.0E-01 mg/kg/day 2.E-07

Benzo(a)pyrene 0.12 mg/kg 5.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-08 3.9E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.112 mg/kg 5.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.6E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.043 mg/kg 2.0E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 1.4E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07
Carbazole 0.041 mg/kg 1.9E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 1.3E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 2.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.0E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Aroclor-1254 16.2 mg/kg 7.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 5.2E-05 mg/kg/day 5.0E-05 mg/kg/day 1.E+00
Aroclor-1260 2.37 mg/kg 1.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 7.7E-06 mg/kg/day 5.0E-05 mg/kg/day 2.E-01
Aluminum 10009 mg/kg NC NC 3.2E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.901 mg/kg NC NC 2.9E-06 mg/kg/day 4.0E-04 mg/kg/day 7.E-03
Arsenic 8.7 mg/kg 4.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.8E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Beryllium 3.48 mg/kg NC NC 1.1E-05 mg/kg/day 2.0E-03 mg/kg/day 6.E-03
Chromium 25 mg/kg NC NC 8.1E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 4 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Copper 221 mg/kg NC NC 7.1E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 15813 mg/kg NC NC 5.1E-02 mg/kg/day 7.0E-01 mg/kg/day 7.E-02
Lead 46 mg/kg 2.1E-06 mg/kg/day NA 1.5E-04 mg/kg/day ND
Manganese 170 mg/kg NC NC 5.5E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Thallium 0.11 mg/kg NC NC 3.6E-07 mg/kg/day ND
Thorium 5.1 mg/kg NC NC 1.6E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 2.5 mg/kg NC NC 8.1E-06 mg/kg/day ND
Uranium 82 mg/kg NC NC 2.6E-04 mg/kg/day 2.0E-03 mg/kg/day 1.E-01
Vanadium 20 mg/kg NC NC 6.5E-05 mg/kg/day 1.0E-02 mg/kg/day 6.E-03
Zirconium 3.1 mg/kg NC NC 1.0E-05 mg/kg/day ND
C11-C22 Aromatics 34 mg/kg NC NC 1.1E-04 mg/kg/day 3.0E-01 mg/kg/day 4.E-04

EXPOSURE ROUTE TOTAL 2.E-06 2.E+00

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

DERMAL Benzo(a)anthracene 0.02 mg/kg 3.6E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-10 2.5E-08 mg/kg/day 3.0E-01 mg/kg/day 8.E-08
Benzo(a)pyrene 0.12 mg/kg 2.2E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 1.5E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07
Benzo(b)fluoranthene 0.112 mg/kg 2.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 1.4E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07
Benzo(k)fluoranthene 0.043 mg/kg 7.7E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.E-11 5.4E-08 mg/kg/day 3.0E-01 mg/kg/day 2.E-07
Carbazole 0.041 mg/kg 5.7E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 4.0E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 1.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-10 7.9E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Aroclor-1254 16.2 mg/kg 3.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 2.2E-05 mg/kg/day 5.0E-05 mg/kg/day 4.E-01
Aroclor-1260 2.37 mg/kg 4.6E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-08 3.2E-06 mg/kg/day 5.0E-05 mg/kg/day 6.E-02
Aluminum 10009 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.901 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 8.7 mg/kg 3.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 3.48 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 25 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 221 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15813 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 46 mg/kg -- NA -- ND
Manganese 170 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 5.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 2.5 mg/kg NC NC -- ND
Uranium 82 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 20 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 3.1 mg/kg NC NC -- ND
C11-C22 Aromatics 34 mg/kg NC NC 3.3E-05 mg/kg/day 3.0E-01 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 8.E-07 5.E-01

EXPOSURE POINT TOTAL 3.E-06 2.E+00
EXPOSURE MEDIUM TOTAL 3.E-06 2.E+00
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TABLE 7-F.138
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.02 mg/kg 8.3E-09 ug/m3 1.1E-04 (ug/m3)-1 9.E-13 5.8E-07 ug/m3 ND
Benzo(a)pyrene 0.12 mg/kg 5.0E-08 ug/m3 1.1E-03 (ug/m3)-1 5.E-11 3.5E-06 ug/m3 ND
Benzo(b)fluoranthene 0.112 mg/kg 4.6E-08 ug/m3 1.1E-04 (ug/m3)-1 5.E-12 3.2E-06 ug/m3 ND
Benzo(k)fluoranthene 0.043 mg/kg 1.8E-08 ug/m3 1.1E-05 (ug/m3)-1 2.E-13 1.2E-06 ug/m3 ND
Carbazole 0.041 mg/kg NC NC 1.2E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.063 mg/kg 2.6E-08 ug/m3 1.1E-04 (ug/m3)-1 3.E-12 1.8E-06 ug/m3 ND
Aroclor-1254 16.2 mg/kg 6.7E-06 ug/m3 5.7E-04 (ug/m3)-1 4.E-09 4.7E-04 ug/m3 ND
Aroclor-1260 2.37 mg/kg 9.8E-07 ug/m3 5.7E-04 (ug/m3)-1 6.E-10 6.8E-05 ug/m3 ND
Aluminum 10009 mg/kg NC NC 2.9E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Antimony 0.901 mg/kg NC NC 2.6E-05 ug/m3 ND
Arsenic 8.7 mg/kg 3.6E-06 ug/m3 4.3E-03 (ug/m3)-1 2.E-08 2.5E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Beryllium 3.48 mg/kg 1.4E-06 ug/m3 2.4E-03 (ug/m3)-1 3.E-09 1.0E-04 ug/m3 2.0E-02 ug/m3 5.E-03
Chromium 25 mg/kg 1.0E-05 ug/m3 8.4E-02 (ug/m3)-1 9.E-07 7.2E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Cobalt 4 mg/kg 1.7E-06 ug/m3 2.5E-06 (ug/m3)-1 4.E-12 1.2E-04 ug/m3 2.0E-02 ug/m3 6.E-03
Copper 221 mg/kg NC NC 6.4E-03 ug/m3 ND
Iron 15813 mg/kg NC NC 4.6E-01 ug/m3 ND
Lead 46 mg/kg 1.9E-05 ug/m3 NA 1.3E-03 ug/m3 ND
Manganese 170 mg/kg NC NC 4.9E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Thallium 0.11 mg/kg NC NC 3.2E-06 ug/m3 ND
Thorium 5.1 mg/kg NC NC 1.5E-04 ug/m3 ND
Titanium 509 mg/kg NC NC 1.5E-02 ug/m3 ND
Tungsten 2.5 mg/kg NC NC 7.2E-05 ug/m3 ND
Uranium 82 mg/kg NC NC 2.4E-03 ug/m3 4.0E-01 ug/m3 6.E-03
Vanadium 20 mg/kg NC NC 5.8E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 3.1 mg/kg NC NC 9.0E-05 ug/m3 ND
C11-C22 Aromatics 34 mg/kg NC NC 9.8E-04 ug/m3 5.0E+02 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 9.E-07 2.E-01

DUST AT AOI 8 SWEEPINGS 
AREA

EXPOSURE POINT TOTAL 9.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 9.E-07 2.E-01

SOIL TOTAL 4.E-06 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/24/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.139
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Benzo(a)anthracene 0.172 mg/kg 7.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 5.6E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06

Benzo(a)pyrene 0.14 mg/kg 6.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 4.5E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.099 mg/kg 4.6E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 3.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 2.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 1.7E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Carbazole 0.047 mg/kg 2.2E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 1.5E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 2.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.7E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Aroclor-1254 9.4 mg/kg 4.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-07 3.0E-05 mg/kg/day 5.0E-05 mg/kg/day 6.E-01
Aroclor-1260 1.3 mg/kg 6.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 4.2E-06 mg/kg/day 5.0E-05 mg/kg/day 8.E-02
Aluminum 9352 mg/kg NC NC 3.0E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 8.9 mg/kg 4.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 16.3 mg/kg NC NC 5.3E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 3.6 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Copper 124 mg/kg NC NC 4.0E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 11373 mg/kg NC NC 3.7E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Manganese 134 mg/kg NC NC 4.3E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Mercury 0.059 mg/kg NC NC 1.9E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Thallium 0.11 mg/kg NC NC 3.6E-07 mg/kg/day ND
Thorium 6.2 mg/kg NC NC 2.0E-05 mg/kg/day ND
Titanium 519 mg/kg NC NC 1.7E-03 mg/kg/day ND
Tungsten 0.51 mg/kg NC NC 1.6E-06 mg/kg/day ND
Uranium 26 mg/kg NC NC 8.4E-05 mg/kg/day 2.0E-03 mg/kg/day 4.E-02
Vanadium 17.3 mg/kg NC NC 5.6E-05 mg/kg/day 1.0E-02 mg/kg/day 6.E-03
Zirconium 3 mg/kg NC NC 9.7E-06 mg/kg/day ND
C11-C22 Aromatics 32 mg/kg NC NC 1.0E-04 mg/kg/day 3.0E-01 mg/kg/day 3.E-04

EXPOSURE ROUTE TOTAL 2.E-06 9.E-01

DERMAL Benzo(a)anthracene 0.172 mg/kg 3.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.2E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Benzo(a)pyrene 0.14 mg/kg 2.5E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-08 1.8E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Benzo(b)fluoranthene 0.099 mg/kg 1.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 1.2E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Benzo(k)fluoranthene 0.052 mg/kg 9.4E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-11 6.5E-08 mg/kg/day 3.0E-01 mg/kg/day 2.E-07
Carbazole 0.047 mg/kg 6.5E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 4.6E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 9.5E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-10 6.7E-08 mg/kg/day 3.0E-01 mg/kg/day 2.E-07
Aroclor-1254 9.4 mg/kg 1.8E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-07 1.3E-05 mg/kg/day 5.0E-05 mg/kg/day 3.E-01
Aroclor-1260 1.3 mg/kg 2.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 5.E-08 1.8E-06 mg/kg/day 5.0E-05 mg/kg/day 4.E-02
Aluminum 9352 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.9 mg/kg 3.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-08 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Chromium 16.3 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 3.6 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 124 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11373 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.059 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.11 mg/kg NC NC -- ND
Thorium 6.2 mg/kg NC NC -- ND
Titanium 519 mg/kg NC NC -- ND
Tungsten 0.51 mg/kg NC NC -- ND
Uranium 26 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 17.3 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 32 mg/kg NC NC 3.1E-05 mg/kg/day 3.0E-01 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 5.E-07 3.E-01

EXPOSURE POINT TOTAL 2.E-06 1.E+00
EXPOSURE MEDIUM TOTAL 2.E-06 1.E+00
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TABLE 7-F.139
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.172 mg/kg 7.1E-08 ug/m3 1.1E-04 (ug/m3)-1 8.E-12 5.0E-06 ug/m3 ND
Benzo(a)pyrene 0.14 mg/kg 5.8E-08 ug/m3 1.1E-03 (ug/m3)-1 6.E-11 4.0E-06 ug/m3 ND
Benzo(b)fluoranthene 0.099 mg/kg 4.1E-08 ug/m3 1.1E-04 (ug/m3)-1 4.E-12 2.9E-06 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 2.1E-08 ug/m3 1.1E-05 (ug/m3)-1 2.E-13 1.5E-06 ug/m3 ND
Carbazole 0.047 mg/kg NC NC 1.4E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.053 mg/kg 2.2E-08 ug/m3 1.1E-04 (ug/m3)-1 2.E-12 1.5E-06 ug/m3 ND
Aroclor-1254 9.4 mg/kg 3.9E-06 ug/m3 5.7E-04 (ug/m3)-1 2.E-09 2.7E-04 ug/m3 ND
Aroclor-1260 1.3 mg/kg 5.4E-07 ug/m3 5.7E-04 (ug/m3)-1 3.E-10 3.8E-05 ug/m3 ND
Aluminum 9352 mg/kg NC NC 2.7E-01 ug/m3 5.0E+00 ug/m3 5.E-02
Arsenic 8.9 mg/kg 3.7E-06 ug/m3 4.3E-03 (ug/m3)-1 2.E-08 2.6E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Chromium 16.3 mg/kg 6.7E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.7E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 3.6 mg/kg 1.5E-06 ug/m3 2.5E-06 (ug/m3)-1 4.E-12 1.0E-04 ug/m3 2.0E-02 ug/m3 5.E-03
Copper 124 mg/kg NC NC 3.6E-03 ug/m3 ND
Iron 11373 mg/kg NC NC 3.3E-01 ug/m3 ND
Manganese 134 mg/kg NC NC 3.9E-03 ug/m3 5.0E-02 ug/m3 8.E-02
Mercury 0.059 mg/kg NC NC 1.7E-06 ug/m3 3.0E-01 ug/m3 6.E-06
Thallium 0.11 mg/kg NC NC 3.2E-06 ug/m3 ND
Thorium 6.2 mg/kg NC NC 1.8E-04 ug/m3 ND
Titanium 519 mg/kg NC NC 1.5E-02 ug/m3 ND
Tungsten 0.51 mg/kg NC NC 1.5E-05 ug/m3 ND
Uranium 26 mg/kg NC NC 7.5E-04 ug/m3 4.0E-01 ug/m3 2.E-03
Vanadium 17.3 mg/kg NC NC 5.0E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Zirconium 3 mg/kg NC NC 8.7E-05 ug/m3 ND
C11-C22 Aromatics 32 mg/kg NC NC 9.2E-04 ug/m3 5.0E+02 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

DUST AT AOI 8 SWEEPINGS 
AREA

SOIL TOTAL 3.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.140
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.203 mg/kg 9.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-09 6.6E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06

Benzo(a)pyrene 0.368 mg/kg 1.7E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 1.2E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.925 mg/kg 4.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 3.0E-06 mg/kg/day 3.0E-01 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.162 mg/kg 7.5E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 5.E-10 5.2E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Carbazole 0.155 mg/kg 7.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 5.0E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 7.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 5.5E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Aroclor-1254 2.6 mg/kg 1.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 8.4E-06 mg/kg/day 5.0E-05 mg/kg/day 2.E-01
Aroclor-1260 0.65 mg/kg 3.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-08 2.1E-06 mg/kg/day 5.0E-05 mg/kg/day 4.E-02
Aluminum 9859 mg/kg NC NC 3.2E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.94 mg/kg NC NC 3.0E-06 mg/kg/day 4.0E-04 mg/kg/day 8.E-03
Arsenic 7.13 mg/kg 3.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 2.3E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 0.49 mg/kg NC NC 1.6E-06 mg/kg/day 2.0E-03 mg/kg/day 8.E-04
Chromium 23 mg/kg NC NC 7.4E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 31 mg/kg NC NC 1.0E-04 mg/kg/day 4.0E-02 mg/kg/day 3.E-03
Iron 13366 mg/kg NC NC 4.3E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 16.3 mg/kg 7.5E-07 mg/kg/day NA 5.3E-05 mg/kg/day ND
Manganese 167 mg/kg NC NC 5.4E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Mercury 0.019 mg/kg NC NC 6.1E-08 mg/kg/day 2.0E-03 mg/kg/day 3.E-05
Thallium 0.14 mg/kg NC NC 4.5E-07 mg/kg/day ND
Thorium 5.5 mg/kg NC NC 1.8E-05 mg/kg/day ND
Titanium 570 mg/kg NC NC 1.8E-03 mg/kg/day ND
Tungsten 0.57 mg/kg NC NC 1.8E-06 mg/kg/day ND
Uranium 793 mg/kg NC NC 2.6E-03 mg/kg/day 2.0E-03 mg/kg/day 1.E+00
Vanadium 22 mg/kg NC NC 7.1E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 3.3 mg/kg NC NC 1.1E-05 mg/kg/day ND
C11-C22 Aromatics 14.8 mg/kg NC NC 4.8E-05 mg/kg/day 3.0E-01 mg/kg/day 2.E-04

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

EXPOSURE ROUTE TOTAL 1.E-06 2.E+00

DERMAL Benzo(a)anthracene 0.203 mg/kg 3.7E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 2.6E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Benzo(a)pyrene 0.368 mg/kg 6.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 5.E-08 4.6E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.925 mg/kg 1.7E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 1.2E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.162 mg/kg 2.9E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 2.0E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Carbazole 0.155 mg/kg 2.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 1.5E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 3.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.1E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Aroclor-1254 2.6 mg/kg 5.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 3.5E-06 mg/kg/day 5.0E-05 mg/kg/day 7.E-02
Aroclor-1260 0.65 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-08 8.8E-07 mg/kg/day 5.0E-05 mg/kg/day 2.E-02
Aluminum 9859 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.94 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 7.13 mg/kg 3.0E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.49 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 31 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13366 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 16.3 mg/kg -- NA -- ND
Manganese 167 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.14 mg/kg NC NC -- ND
Thorium 5.5 mg/kg NC NC -- ND
Titanium 570 mg/kg NC NC -- ND
Tungsten 0.57 mg/kg NC NC -- ND
Uranium 793 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 22 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 3.3 mg/kg NC NC -- ND
C11-C22 Aromatics 14.8 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-01 mg/kg/day 5.E-05

--
EXPOSURE ROUTE TOTAL 2.E-07 1.E-01

EXPOSURE POINT TOTAL 1.E-06 2.E+00
EXPOSURE MEDIUM TOTAL 1.E-06 2.E+00
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TABLE 7-F.140
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.203 mg/kg 8.4E-08 ug/m3 1.1E-04 (ug/m3)-1 9.E-12 5.9E-06 ug/m3 ND
Benzo(a)pyrene 0.368 mg/kg 1.5E-07 ug/m3 1.1E-03 (ug/m3)-1 2.E-10 1.1E-05 ug/m3 ND
Benzo(b)fluoranthene 0.925 mg/kg 3.8E-07 ug/m3 1.1E-04 (ug/m3)-1 4.E-11 2.7E-05 ug/m3 ND
Benzo(k)fluoranthene 0.162 mg/kg 6.7E-08 ug/m3 1.1E-05 (ug/m3)-1 7.E-13 4.7E-06 ug/m3 ND
Carbazole 0.155 mg/kg NC NC 4.5E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.169 mg/kg 7.0E-08 ug/m3 1.1E-04 (ug/m3)-1 8.E-12 4.9E-06 ug/m3 ND
Aroclor-1254 2.6 mg/kg 1.1E-06 ug/m3 5.7E-04 (ug/m3)-1 6.E-10 7.5E-05 ug/m3 ND
Aroclor-1260 0.65 mg/kg 2.7E-07 ug/m3 5.7E-04 (ug/m3)-1 2.E-10 1.9E-05 ug/m3 ND
Aluminum 9859 mg/kg NC NC 2.8E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Antimony 0.94 mg/kg NC NC 2.7E-05 ug/m3 ND
Arsenic 7.13 mg/kg 2.9E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.1E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 0.49 mg/kg 2.0E-07 ug/m3 2.4E-03 (ug/m3)-1 5.E-10 1.4E-05 ug/m3 2.0E-02 ug/m3 7.E-04
Chromium 23 mg/kg 9.5E-06 ug/m3 8.4E-02 (ug/m3)-1 8.E-07 6.6E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Cobalt 4.8 mg/kg 2.0E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.4E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 31 mg/kg NC NC 9.0E-04 ug/m3 ND
Iron 13366 mg/kg NC NC 3.9E-01 ug/m3 ND
Lead 16.3 mg/kg 6.7E-06 ug/m3 NA 4.7E-04 ug/m3 ND
Manganese 167 mg/kg NC NC 4.8E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Mercury 0.019 mg/kg NC NC 5.5E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Thallium 0.14 mg/kg NC NC 4.0E-06 ug/m3 ND
Thorium 5.5 mg/kg NC NC 1.6E-04 ug/m3 ND
Titanium 570 mg/kg NC NC 1.6E-02 ug/m3 ND
Tungsten 0.57 mg/kg NC NC 1.6E-05 ug/m3 ND
Uranium 793 mg/kg NC NC 2.3E-02 ug/m3 4.0E-01 ug/m3 6.E-02
Vanadium 22 mg/kg NC NC 6.4E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 3.3 mg/kg NC NC 9.5E-05 ug/m3 ND
C11-C22 Aromatics 14.8 mg/kg NC NC 4.3E-04 ug/m3 5.0E+02 ug/m3 9.E-07

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 8.E-07 2.E-01
EXPOSURE POINT TOTAL 8.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 8.E-07 2.E-01

SOIL TOTAL 2.E-06 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.141
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.00093 mg/kg 4.3E-11 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-13 3.0E-09 mg/kg/day

Trichloroethene - Liver&NHL 0.00093 mg/kg 4.3E-11 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-12 3.0E-09 mg/kg/day
Trichloroethene 0.00093 mg/kg 4.3E-11 mg/kg/day -- 3.0E-09 mg/kg/day 5.0E-04 mg/kg/day 6.E-06
Benzo(a)anthracene 0.14 mg/kg 6.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 4.5E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(a)pyrene 0.22 mg/kg 1.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 7.1E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.47 mg/kg 2.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 1.5E-06 mg/kg/day 3.0E-01 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.069 mg/kg 3.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 2.2E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Carbazole 0.11 mg/kg 5.1E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-10 3.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 4.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Aroclor-1254 18.2 mg/kg 8.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-06 5.9E-05 mg/kg/day 5.0E-05 mg/kg/day 1.E+00
Aroclor-1260 2.6 mg/kg 1.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 8.4E-06 mg/kg/day 5.0E-05 mg/kg/day 2.E-01
Aluminum 8993 mg/kg NC NC 2.9E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 5.2 mg/kg 2.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 1.7E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Beryllium 0.37 mg/kg NC NC 1.2E-06 mg/kg/day 2.0E-03 mg/kg/day 6.E-04
Chromium 18 mg/kg NC NC 5.8E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 3.7 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Copper 20 mg/kg NC NC 6.5E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 12968 mg/kg NC NC 4.2E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 136 mg/kg NC NC 4.4E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Mercury 0.21 mg/kg NC NC 6.8E-07 mg/kg/day 2.0E-03 mg/kg/day 3.E-04
Thallium 0.15 mg/kg NC NC 4.8E-07 mg/kg/day ND
Thorium 7.3 mg/kg NC NC 2.4E-05 mg/kg/day ND
Titanium 641 mg/kg NC NC 2.1E-03 mg/kg/day ND
Tungsten 0.27 mg/kg NC NC 8.7E-07 mg/kg/day ND
Uranium 337 mg/kg NC NC 1.1E-03 mg/kg/day 2.0E-03 mg/kg/day 5.E-01
Vanadium 22 mg/kg NC NC 7.1E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 3.2 mg/kg NC NC 1.0E-05 mg/kg/day ND
C11-C22 Aromatics 8.8 mg/kg NC NC 2.8E-05 mg/kg/day 3.0E-01 mg/kg/day 9.E-05

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AOI 7 & 11 INDUSTRIAL AREA 
EAST

CHEMICAL

EXPOSURE ROUTE TOTAL 2.E-06 2.E+00

DERMAL Trichloroethene - Kidney 0.00093 mg/kg -- 9.3E-03 (mg/kg/day)-1 --
Trichloroethene - Liver&NHL 0.00093 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.00093 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.14 mg/kg 2.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.8E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Benzo(a)pyrene 0.22 mg/kg 4.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 2.8E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.47 mg/kg 8.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 5.9E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.069 mg/kg 1.2E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 9.E-11 8.7E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Carbazole 0.11 mg/kg 1.5E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.E-11 1.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.6E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07
Aroclor-1254 18.2 mg/kg 3.5E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-07 2.5E-05 mg/kg/day 5.0E-05 mg/kg/day 5.E-01
Aroclor-1260 2.6 mg/kg 5.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 3.5E-06 mg/kg/day 5.0E-05 mg/kg/day 7.E-02
Aluminum 8993 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.2 mg/kg 2.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-08 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 0.37 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 3.7 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 20 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12968 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 136 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.21 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.15 mg/kg NC NC -- ND
Thorium 7.3 mg/kg NC NC -- ND
Titanium 641 mg/kg NC NC -- ND
Tungsten 0.27 mg/kg NC NC -- ND
Uranium 337 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 22 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 3.2 mg/kg NC NC -- ND
C11-C22 Aromatics 8.8 mg/kg NC NC 8.5E-06 mg/kg/day 3.0E-01 mg/kg/day 3.E-05

--
EXPOSURE ROUTE TOTAL 9.E-07 6.E-01

EXPOSURE POINT TOTAL 3.E-06 3.E+00
EXPOSURE MEDIUM TOTAL 3.E-06 3.E+00
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TABLE 7-F.141
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.00093 mg/kg 3.8E-10 ug/m3 1.0E-06 (ug/m3)-1 4.E-16 2.7E-08 ug/m3
Trichloroethene - Liver&NHL 0.00093 mg/kg 3.8E-10 ug/m3 3.1E-06 (ug/m3)-1 1.E-15 2.7E-08 ug/m3
Trichloroethene 0.00093 mg/kg 3.8E-10 ug/m3 -- 2.7E-08 ug/m3 5.4E+02 ug/m3 5.E-11
Benzo(a)anthracene 0.14 mg/kg 5.8E-08 ug/m3 1.1E-04 (ug/m3)-1 6.E-12 4.0E-06 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 9.1E-08 ug/m3 1.1E-03 (ug/m3)-1 1.E-10 6.4E-06 ug/m3 ND
Benzo(b)fluoranthene 0.47 mg/kg 1.9E-07 ug/m3 1.1E-04 (ug/m3)-1 2.E-11 1.4E-05 ug/m3 ND
Benzo(k)fluoranthene 0.069 mg/kg 2.8E-08 ug/m3 1.1E-05 (ug/m3)-1 3.E-13 2.0E-06 ug/m3 ND
Carbazole 0.11 mg/kg NC NC 3.2E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 5.4E-08 ug/m3 1.1E-04 (ug/m3)-1 6.E-12 3.8E-06 ug/m3 ND
Aroclor-1254 18.2 mg/kg 7.5E-06 ug/m3 5.7E-04 (ug/m3)-1 4.E-09 5.3E-04 ug/m3 ND
Aroclor-1260 2.6 mg/kg 1.1E-06 ug/m3 5.7E-04 (ug/m3)-1 6.E-10 7.5E-05 ug/m3 ND
Aluminum 8993 mg/kg NC NC 2.6E-01 ug/m3 5.0E+00 ug/m3 5.E-02
Arsenic 5.2 mg/kg 2.1E-06 ug/m3 4.3E-03 (ug/m3)-1 9.E-09 1.5E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 0.37 mg/kg 1.5E-07 ug/m3 2.4E-03 (ug/m3)-1 4.E-10 1.1E-05 ug/m3 2.0E-02 ug/m3 5.E-04
Chromium 18 mg/kg 7.4E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 5.2E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 3.7 mg/kg 1.5E-06 ug/m3 2.5E-06 (ug/m3)-1 4.E-12 1.1E-04 ug/m3 2.0E-02 ug/m3 5.E-03
Copper 20 mg/kg NC NC 5.8E-04 ug/m3 ND
Iron 12968 mg/kg NC NC 3.7E-01 ug/m3 ND
Manganese 136 mg/kg NC NC 3.9E-03 ug/m3 5.0E-02 ug/m3 8.E-02
Mercury 0.21 mg/kg NC NC 6.1E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Thallium 0.15 mg/kg NC NC 4.3E-06 ug/m3 ND
Thorium 7.3 mg/kg NC NC 2.1E-04 ug/m3 ND
Titanium 641 mg/kg NC NC 1.9E-02 ug/m3 ND
Tungsten 0.27 mg/kg NC NC 7.8E-06 ug/m3 ND
Uranium 337 mg/kg NC NC 9.7E-03 ug/m3 4.0E-01 ug/m3 2.E-02
Vanadium 22 mg/kg NC NC 6.4E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 3.2 mg/kg NC NC 9.2E-05 ug/m3 ND
C11-C22 Aromatics 8.8 mg/kg NC NC 2.5E-04 ug/m3 5.0E+02 ug/m3 5.E-07

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 4.E-06 3.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E+00

NOTES: Prepared by / Date: KJC 05/31/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/01/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.142
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.299 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 9.7E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06

Benzo(a)pyrene 0.258 mg/kg 1.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-08 8.3E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.271 mg/kg 1.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 8.8E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06
Benzo(k)fluoranthene 0.088 mg/kg 4.1E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-10 2.8E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Carbazole 0.044 mg/kg 2.0E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 4.E-11 1.4E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 6.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 4.5E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Aroclor-1254 0.157 mg/kg 7.2E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 5.1E-07 mg/kg/day 5.0E-05 mg/kg/day 1.E-02
Aroclor-1260 0.175 mg/kg 8.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-08 5.7E-07 mg/kg/day 5.0E-05 mg/kg/day 1.E-02
Aluminum 9736 mg/kg NC NC 3.1E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 8 mg/kg 3.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.6E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Beryllium 0.58 mg/kg NC NC 1.9E-06 mg/kg/day 2.0E-03 mg/kg/day 9.E-04
Chromium 20 mg/kg NC NC 6.5E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 5.6 mg/kg NC NC 1.8E-05 mg/kg/day 3.0E-03 mg/kg/day 6.E-03
Copper 27 mg/kg NC NC 8.7E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 13602 mg/kg NC NC 4.4E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 28 mg/kg 1.3E-06 mg/kg/day NA 9.0E-05 mg/kg/day ND
Manganese 245 mg/kg NC NC 7.9E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Mercury 0.043 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Thallium 0.115 mg/kg NC NC 3.7E-07 mg/kg/day ND
Thorium 5.4 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 497 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 0.989 mg/kg NC NC 3.2E-06 mg/kg/day ND
Uranium 24 mg/kg NC NC 7.7E-05 mg/kg/day 2.0E-03 mg/kg/day 4.E-02
Vanadium 23 mg/kg NC NC 7.4E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 2.7 mg/kg NC NC 8.7E-06 mg/kg/day ND
C11-C22 Aromatics 46 mg/kg NC NC 1.5E-04 mg/kg/day 3.0E-01 mg/kg/day 5.E-04

EXPOSURE ROUTE TOTAL 7.E-07 3.E-01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

DERMAL Benzo(a)anthracene 0.299 mg/kg 5.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.8E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(a)pyrene 0.258 mg/kg 4.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 3.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.271 mg/kg 4.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.4E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.088 mg/kg 1.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 1.1E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Carbazole 0.044 mg/kg 6.1E-10 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.E-11 4.3E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 2.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.7E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Aroclor-1254 0.157 mg/kg 3.0E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-09 2.1E-07 mg/kg/day 5.0E-05 mg/kg/day 4.E-03
Aroclor-1260 0.175 mg/kg 3.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-09 2.4E-07 mg/kg/day 5.0E-05 mg/kg/day 5.E-03
Aluminum 9736 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8 mg/kg 3.3E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Beryllium 0.58 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 20 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 5.6 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 27 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13602 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 245 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.043 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.115 mg/kg NC NC -- ND
Thorium 5.4 mg/kg NC NC -- ND
Titanium 497 mg/kg NC NC -- ND
Tungsten 0.989 mg/kg NC NC -- ND
Uranium 24 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 23 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND
C11-C22 Aromatics 46 mg/kg NC NC 4.5E-05 mg/kg/day 3.0E-01 mg/kg/day 1.E-04

--
EXPOSURE ROUTE TOTAL 1.E-07 2.E-02

EXPOSURE POINT TOTAL 8.E-07 3.E-01
EXPOSURE MEDIUM TOTAL 8.E-07 3.E-01
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TABLE 7-F.142
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.299 mg/kg 1.2E-07 ug/m3 1.1E-04 (ug/m3)-1 1.E-11 8.6E-06 ug/m3 ND
Benzo(a)pyrene 0.258 mg/kg 1.1E-07 ug/m3 1.1E-03 (ug/m3)-1 1.E-10 7.5E-06 ug/m3 ND
Benzo(b)fluoranthene 0.271 mg/kg 1.1E-07 ug/m3 1.1E-04 (ug/m3)-1 1.E-11 7.8E-06 ug/m3 ND
Benzo(k)fluoranthene 0.088 mg/kg 3.6E-08 ug/m3 1.1E-05 (ug/m3)-1 4.E-13 2.5E-06 ug/m3 ND
Carbazole 0.044 mg/kg NC NC 1.3E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.138 mg/kg 5.7E-08 ug/m3 1.1E-04 (ug/m3)-1 6.E-12 4.0E-06 ug/m3 ND
Aroclor-1254 0.157 mg/kg 6.5E-08 ug/m3 5.7E-04 (ug/m3)-1 4.E-11 4.5E-06 ug/m3 ND
Aroclor-1260 0.175 mg/kg 7.2E-08 ug/m3 5.7E-04 (ug/m3)-1 4.E-11 5.1E-06 ug/m3 ND
Aluminum 9736 mg/kg NC NC 2.8E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Arsenic 8 mg/kg 3.3E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.3E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Beryllium 0.58 mg/kg 2.4E-07 ug/m3 2.4E-03 (ug/m3)-1 6.E-10 1.7E-05 ug/m3 2.0E-02 ug/m3 8.E-04
Chromium 20 mg/kg 8.3E-06 ug/m3 8.4E-02 (ug/m3)-1 7.E-07 5.8E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Cobalt 5.6 mg/kg 2.3E-06 ug/m3 2.5E-06 (ug/m3)-1 6.E-12 1.6E-04 ug/m3 2.0E-02 ug/m3 8.E-03
Copper 27 mg/kg NC NC 7.8E-04 ug/m3 ND
Iron 13602 mg/kg NC NC 3.9E-01 ug/m3 ND
Lead 28 mg/kg 1.2E-05 ug/m3 NA 8.1E-04 ug/m3 ND
Manganese 245 mg/kg NC NC 7.1E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Mercury 0.043 mg/kg NC NC 1.2E-06 ug/m3 3.0E-01 ug/m3 4.E-06
Thallium 0.115 mg/kg NC NC 3.3E-06 ug/m3 ND
Thorium 5.4 mg/kg NC NC 1.6E-04 ug/m3 ND
Titanium 497 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 0.989 mg/kg NC NC 2.9E-05 ug/m3 ND
Uranium 24 mg/kg NC NC 6.9E-04 ug/m3 4.0E-01 ug/m3 2.E-03
Vanadium 23 mg/kg NC NC 6.6E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Zirconium 2.7 mg/kg NC NC 7.8E-05 ug/m3 ND
C11-C22 Aromatics 46 mg/kg NC NC 1.3E-03 ug/m3 5.0E+02 ug/m3 3.E-06

EXPOSURE ROUTE TOTAL 7.E-07 2.E-01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

EXPOSURE POINT TOTAL 7.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 7.E-07 2.E-01

SOIL TOTAL 2.E-06 5.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E-01

NOTES: Prepared by / Date: KJC 05/25/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/29/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.143
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST INGESTION Benzo(a)anthracene 0.061 mg/kg 2.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.0E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07

Benzo(a)pyrene 0.09 mg/kg 4.2E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 2.9E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.12 mg/kg 5.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.9E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(k)fluoranthene 0.052 mg/kg 2.4E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 1.7E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 4.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Aroclor-1254 0.0046 mg/kg 2.1E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-10 1.5E-08 mg/kg/day 5.0E-05 mg/kg/day 3.E-04
Aroclor-1260 0.0024 mg/kg 1.1E-10 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-10 7.7E-09 mg/kg/day 5.0E-05 mg/kg/day 2.E-04
Aluminum 9907 mg/kg NC NC 3.2E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 6.4 mg/kg 3.0E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 2.1E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Beryllium 0.76 mg/kg NC NC 2.5E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 18.6 mg/kg NC NC 6.0E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 18.9 mg/kg NC NC 6.1E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 13463 mg/kg NC NC 4.3E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 177 mg/kg NC NC 5.7E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Mercury 0.025 mg/kg NC NC 8.1E-08 mg/kg/day 2.0E-03 mg/kg/day 4.E-05
Thallium 0.13 mg/kg NC NC 4.2E-07 mg/kg/day ND
Thorium 6.4 mg/kg NC NC 2.1E-05 mg/kg/day ND
Titanium 592 mg/kg NC NC 1.9E-03 mg/kg/day ND
Tungsten 0.67 mg/kg NC NC 2.2E-06 mg/kg/day ND
Uranium 19.6 mg/kg NC NC 6.3E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02
Vanadium 22 mg/kg NC NC 7.1E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 2.4 mg/kg NC NC 7.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-07 2.E-01

DERMAL Benzo(a)anthracene 0.061 mg/kg 1.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 8.E-10 7.7E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Benzo(a)pyrene 0.09 mg/kg 1.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 1.1E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.12 mg/kg 2.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.5E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Benzo(k)fluoranthene 0.052 mg/kg 9.4E-10 mg/kg/day 7.3E-02 (mg/kg/day)-1 7.E-11 6.5E-08 mg/kg/day 3.0E-01 mg/kg/day 2.E-07
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 2.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.6E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07
Aroclor-1254 0.0046 mg/kg 8.9E-11 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-10 6.2E-09 mg/kg/day 5.0E-05 mg/kg/day 1.E-04
Aroclor-1260 0.0024 mg/kg 4.6E-11 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.E-11 3.3E-09 mg/kg/day 5.0E-05 mg/kg/day 7.E-05
Aluminum 9907 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.4 mg/kg 2.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 1.9E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.76 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18.6 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 18.9 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13463 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 177 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.025 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 0.13 mg/kg NC NC -- ND
Thorium 6.4 mg/kg NC NC -- ND
Titanium 592 mg/kg NC NC -- ND
Tungsten 0.67 mg/kg NC NC -- ND
Uranium 19.6 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 22 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 2.4 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 6.E-08 6.E-03

EXPOSURE POINT TOTAL 5.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 5.E-07 2.E-01
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TABLE 7-F.143
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.061 mg/kg 2.5E-08 ug/m3 1.1E-04 (ug/m3)-1 3.E-12 1.8E-06 ug/m3 ND
Benzo(a)pyrene 0.09 mg/kg 3.7E-08 ug/m3 1.1E-03 (ug/m3)-1 4.E-11 2.6E-06 ug/m3 ND
Benzo(b)fluoranthene 0.12 mg/kg 5.0E-08 ug/m3 1.1E-04 (ug/m3)-1 5.E-12 3.5E-06 ug/m3 ND
Benzo(k)fluoranthene 0.052 mg/kg 2.1E-08 ug/m3 1.1E-05 (ug/m3)-1 2.E-13 1.5E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.13 mg/kg 5.4E-08 ug/m3 1.1E-04 (ug/m3)-1 6.E-12 3.8E-06 ug/m3 ND
Aroclor-1254 0.0046 mg/kg 1.9E-09 ug/m3 5.7E-04 (ug/m3)-1 1.E-12 1.3E-07 ug/m3 ND
Aroclor-1260 0.0024 mg/kg 9.9E-10 ug/m3 5.7E-04 (ug/m3)-1 6.E-13 6.9E-08 ug/m3 ND
Aluminum 9907 mg/kg NC NC 2.9E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Arsenic 6.4 mg/kg 2.6E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 1.8E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 0.76 mg/kg 3.1E-07 ug/m3 2.4E-03 (ug/m3)-1 8.E-10 2.2E-05 ug/m3 2.0E-02 ug/m3 1.E-03
Chromium 18.6 mg/kg 7.7E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 5.4E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 4.8 mg/kg 2.0E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.4E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 18.9 mg/kg NC NC 5.5E-04 ug/m3 ND
Iron 13463 mg/kg NC NC 3.9E-01 ug/m3 ND
Manganese 177 mg/kg NC NC 5.1E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Mercury 0.025 mg/kg NC NC 7.2E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Thallium 0.13 mg/kg NC NC 3.8E-06 ug/m3 ND
Thorium 6.4 mg/kg NC NC 1.8E-04 ug/m3 ND
Titanium 592 mg/kg NC NC 1.7E-02 ug/m3 ND
Tungsten 0.67 mg/kg NC NC 1.9E-05 ug/m3 ND
Uranium 19.6 mg/kg NC NC 5.7E-04 ug/m3 4.0E-01 ug/m3 1.E-03
Vanadium 22 mg/kg NC NC 6.4E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 2.4 mg/kg NC NC 6.9E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.E-07 2.E-01
EXPOSURE POINT TOTAL 7.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 7.E-07 2.E-01

SOIL TOTAL 1.E-06 4.E-01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/30/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/31/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.144
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Aluminum 12768 mg/kg NC NC 4.1E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02

Arsenic 5.9 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Beryllium 0.55 mg/kg NC NC 1.8E-06 mg/kg/day 2.0E-03 mg/kg/day 9.E-04
Chromium 12.7 mg/kg NC NC 4.1E-05 mg/kg/day 2.0E-02 mg/kg/day 2.E-03
Cobalt 2.7 mg/kg NC NC 8.7E-06 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Copper 23 mg/kg NC NC 7.4E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 11013 mg/kg NC NC 3.6E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 15.5 mg/kg 7.1E-07 mg/kg/day NA 5.0E-05 mg/kg/day ND
Manganese 1669 mg/kg NC NC 5.4E-03 mg/kg/day 7.1E-02 mg/kg/day 8.E-02
Thorium 4.6 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 488.7 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 0.219 mg/kg NC NC 7.1E-07 mg/kg/day ND
Uranium 2.3 mg/kg NC NC 7.4E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Vanadium 19.6 mg/kg NC NC 6.3E-05 mg/kg/day 1.0E-02 mg/kg/day 6.E-03
Zirconium 1.1 mg/kg NC NC 3.6E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-07 2.E-01

DERMAL Aluminum 12768 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 5.9 mg/kg 2.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Beryllium 0.55 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 12.7 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 2.7 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 23 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11013 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 15.5 mg/kg -- NA -- ND
Manganese 1669 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 4.6 mg/kg NC NC -- ND
Titanium 488.7 mg/kg NC NC -- ND

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

Tungsten 0.219 mg/kg NC NC -- ND
Uranium 2.3 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 19.6 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 1.1 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-08 6.E-03

EXPOSURE POINT TOTAL 4.E-07 3.E-01
EXPOSURE MEDIUM TOTAL 4.E-07 3.E-01

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-144-Future-A8-Adult-CW.xls, SUMMARY-CALC Page 1 of 2 7/17/2012



TABLE 7-F.144
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
VALUE UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

SOIL AIR DUST INHALATION Aluminum 12768 mg/kg NC NC 3.7E-01 ug/m3 5.0E+00 ug/m3 7.E-02
Arsenic 5.9 mg/kg 2.4E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 1.7E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 0.55 mg/kg 2.3E-07 ug/m3 2.4E-03 (ug/m3)-1 5.E-10 1.6E-05 ug/m3 2.0E-02 ug/m3 8.E-04
Chromium 12.7 mg/kg 5.2E-06 ug/m3 8.4E-02 (ug/m3)-1 4.E-07 3.7E-04 ug/m3 1.0E-01 ug/m3 4.E-03
Cobalt 2.7 mg/kg 1.1E-06 ug/m3 2.5E-06 (ug/m3)-1 3.E-12 7.8E-05 ug/m3 2.0E-02 ug/m3 4.E-03
Copper 23 mg/kg NC NC 6.6E-04 ug/m3 ND
Iron 11013 mg/kg NC NC 3.2E-01 ug/m3 ND
Lead 15.5 mg/kg 6.4E-06 ug/m3 NA 4.5E-04 ug/m3 ND
Manganese 1669 mg/kg NC NC 4.8E-02 ug/m3 5.0E-02 ug/m3 1.E+00
Thorium 4.6 mg/kg NC NC 1.3E-04 ug/m3 ND
Titanium 488.7 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 0.219 mg/kg NC NC 6.3E-06 ug/m3 ND
Uranium 2.3 mg/kg NC NC 6.6E-05 ug/m3 4.0E-01 ug/m3 2.E-04
Vanadium 19.6 mg/kg NC NC 5.7E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Zirconium 1.1 mg/kg NC NC 3.2E-05 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.E-07 1.E+00
EXPOSURE POINT TOTAL 5.E-07 1.E+00

EXPOSURE MEDIUM TOTAL 5.E-07 1.E+00

SOIL TOTAL 9.E-07 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-07 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

DUST AT AOI 14 OFF-
PROPERTY

Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.145
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.72 mg/kg 3.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 2.3E-06 mg/kg/day 3.0E-01 mg/kg/day 8.E-06

Benzo(a)pyrene 0.91 mg/kg 4.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 2.9E-06 mg/kg/day 3.0E-01 mg/kg/day 1.E-05
Benzo(b)fluoranthene 1.3 mg/kg 6.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 4.2E-06 mg/kg/day 3.0E-01 mg/kg/day 1.E-05
Benzo(k)fluoranthene 0.13 mg/kg 6.0E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.E-10 4.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Carbazole 0.27 mg/kg 1.2E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.E-10 8.7E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 7.8E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 5.5E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Aroclor-1254 1.8 mg/kg 8.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.E-07 5.8E-06 mg/kg/day 5.0E-05 mg/kg/day 1.E-01
Aroclor-1260 0.11 mg/kg 5.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-08 3.6E-07 mg/kg/day 5.0E-05 mg/kg/day 7.E-03
Aluminum 8805 mg/kg NC NC 2.8E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Antimony 0.37 mg/kg NC NC 1.2E-06 mg/kg/day 4.0E-04 mg/kg/day 3.E-03
Arsenic 6.9 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Beryllium 3.2 mg/kg NC NC 1.0E-05 mg/kg/day 2.0E-03 mg/kg/day 5.E-03
Chromium 16.6 mg/kg NC NC 5.4E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 4.4 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 75 mg/kg NC NC 2.4E-04 mg/kg/day 4.0E-02 mg/kg/day 6.E-03
Iron 13294 mg/kg NC NC 4.3E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 22 mg/kg 1.0E-06 mg/kg/day NA 7.1E-05 mg/kg/day ND
Manganese 134 mg/kg NC NC 4.3E-04 mg/kg/day 7.1E-02 mg/kg/day 6.E-03
Thallium 0.17 mg/kg NC NC 5.5E-07 mg/kg/day ND
Thorium 5.2 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 483 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 2.9 mg/kg NC NC 9.4E-06 mg/kg/day ND
Uranium 35 mg/kg NC NC 1.1E-04 mg/kg/day 2.0E-03 mg/kg/day 6.E-02
Vanadium 24 mg/kg NC NC 7.7E-05 mg/kg/day 1.0E-02 mg/kg/day 8.E-03
Zirconium 5.8 mg/kg NC NC 1.9E-05 mg/kg/day ND
C11-C22 Aromatics 175 mg/kg NC NC 5.7E-04 mg/kg/day 3.0E-01 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 1.E-06 4.E-01

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AREA AROUND COOLING 
POND

DERMAL Benzo(a)anthracene 0.72 mg/kg 1.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 9.1E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06
Benzo(a)pyrene 0.91 mg/kg 1.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-07 1.1E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Benzo(b)fluoranthene 1.3 mg/kg 2.3E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 1.6E-06 mg/kg/day 3.0E-01 mg/kg/day 5.E-06
Benzo(k)fluoranthene 0.13 mg/kg 2.3E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 2.E-10 1.6E-07 mg/kg/day 3.0E-01 mg/kg/day 5.E-07
Carbazole 0.27 mg/kg 3.7E-09 mg/kg/day 2.0E-02 (mg/kg/day)-1 7.E-11 2.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 3.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.1E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Aroclor-1254 1.8 mg/kg 3.5E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 7.E-08 2.4E-06 mg/kg/day 5.0E-05 mg/kg/day 5.E-02
Aroclor-1260 0.11 mg/kg 2.1E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 4.E-09 1.5E-07 mg/kg/day 5.0E-05 mg/kg/day 3.E-03
Aluminum 8805 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 0.37 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 6.9 mg/kg 2.9E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 3.2 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 16.6 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 75 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13294 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 22 mg/kg -- NA -- ND
Manganese 134 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.17 mg/kg NC NC -- ND
Thorium 5.2 mg/kg NC NC -- ND
Titanium 483 mg/kg NC NC -- ND
Tungsten 2.9 mg/kg NC NC -- ND
Uranium 35 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 24 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 5.8 mg/kg NC NC -- ND
C11-C22 Aromatics 175 mg/kg NC NC 1.7E-04 mg/kg/day 3.0E-01 mg/kg/day 6.E-04

--
EXPOSURE ROUTE TOTAL 3.E-07 6.E-02

EXPOSURE POINT TOTAL 1.E-06 4.E-01
EXPOSURE MEDIUM TOTAL 1.E-06 4.E-01
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TABLE 7-F.145
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.72 mg/kg 3.0E-07 ug/m3 1.1E-04 (ug/m3)-1 3.E-11 2.1E-05 ug/m3 ND
Benzo(a)pyrene 0.91 mg/kg 3.8E-07 ug/m3 1.1E-03 (ug/m3)-1 4.E-10 2.6E-05 ug/m3 ND
Benzo(b)fluoranthene 1.3 mg/kg 5.4E-07 ug/m3 1.1E-04 (ug/m3)-1 6.E-11 3.8E-05 ug/m3 ND
Benzo(k)fluoranthene 0.13 mg/kg 5.4E-08 ug/m3 1.1E-05 (ug/m3)-1 6.E-13 3.8E-06 ug/m3 ND
Carbazole 0.27 mg/kg NC NC 7.8E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.17 mg/kg 7.0E-08 ug/m3 1.1E-04 (ug/m3)-1 8.E-12 4.9E-06 ug/m3 ND
Aroclor-1254 1.8 mg/kg 7.4E-07 ug/m3 5.7E-04 (ug/m3)-1 4.E-10 5.2E-05 ug/m3 ND
Aroclor-1260 0.11 mg/kg 4.5E-08 ug/m3 5.7E-04 (ug/m3)-1 3.E-11 3.2E-06 ug/m3 ND
Aluminum 8805 mg/kg NC NC 2.5E-01 ug/m3 5.0E+00 ug/m3 5.E-02
Antimony 0.37 mg/kg NC NC 1.1E-05 ug/m3 ND
Arsenic 6.9 mg/kg 2.8E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.0E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 3.2 mg/kg 1.3E-06 ug/m3 2.4E-03 (ug/m3)-1 3.E-09 9.2E-05 ug/m3 2.0E-02 ug/m3 5.E-03
Chromium 16.6 mg/kg 6.9E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.8E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 4.4 mg/kg 1.8E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.3E-04 ug/m3 2.0E-02 ug/m3 6.E-03
Copper 75 mg/kg NC NC 2.2E-03 ug/m3 ND
Iron 13294 mg/kg NC NC 3.8E-01 ug/m3 ND
Lead 22 mg/kg 9.1E-06 ug/m3 NA 6.4E-04 ug/m3 ND
Manganese 134 mg/kg NC NC 3.9E-03 ug/m3 5.0E-02 ug/m3 8.E-02
Thallium 0.17 mg/kg NC NC 4.9E-06 ug/m3 ND
Thorium 5.2 mg/kg NC NC 1.5E-04 ug/m3 ND
Titanium 483 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 2.9 mg/kg NC NC 8.4E-05 ug/m3 ND
Uranium 35 mg/kg NC NC 1.0E-03 ug/m3 4.0E-01 ug/m3 3.E-03
Vanadium 24 mg/kg NC NC 6.9E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Zirconium 5.8 mg/kg NC NC 1.7E-04 ug/m3 ND
C11-C22 Aromatics 175 mg/kg NC NC 5.1E-03 ug/m3 5.0E+02 ug/m3 1.E-05

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01

DUST AT AREA AROUND 
COOLING POND

EXPOSURE POINT TOTAL 6.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 2.E-06 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-145-Future-B1-Adult-CW.xls, SUMMARY-CALC Page 2 of 2 7/17/2012



TABLE 9-F.146
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 6.0E-13 NA -- NA 6.0E-13 -- NA --
Trichloroethene - Liver&NHL 2.3E-12 NA -- NA 2.3E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 9.0E-06 NA -- 9.0E-06
Benzo(a)anthracene 1.2E-09 NA 4.9E-10 NA 1.7E-09 Kidney 4.0E-07 NA 1.6E-07 5.5E-07
Benzo(a)pyrene 1.5E-08 NA 5.8E-09 NA 2.1E-08 Kidney 4.7E-07 NA 1.8E-07 6.6E-07
Benzo(b)fluoranthene 1.9E-09 NA 7.2E-10 NA 2.6E-09 Kidney 5.9E-07 NA 2.3E-07 8.2E-07
Benzo(k)fluoranthene 9.4E-11 NA 3.7E-11 NA 1.3E-10 Kidney 3.0E-07 NA 1.2E-07 4.2E-07
Carbazole 1.7E-11 NA 5.0E-12 NA 2.2E-11 -- NA --
Indeno(1,2,3-cd)pyrene 1.8E-09 NA 7.1E-10 NA 2.5E-09 Kidney 5.8E-07 NA 2.3E-07 8.1E-07
Aroclor-1254 1.1E-07 NA 4.6E-08 NA 1.5E-07 Immune System 7.6E-02 NA 3.2E-02 1.1E-01
Aroclor-1260 9.6E-09 NA 4.0E-09 NA 1.4E-08 Immune System 6.7E-03 NA 2.8E-03 9.5E-03
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Arsenic 7.3E-07 NA 6.5E-08 NA 7.9E-07 Skin 1.1E-01 NA 1.0E-02 1.2E-01
Chromium NC NA NC NA NOAEL 2.8E-03 NA -- 2.8E-03
Cobalt NC NA NC NA Endocrine 4.5E-03 NA -- 4.5E-03
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.0E-02 NA -- 5.0E-02
Manganese NC NA NC NA Nervous System 5.8E-03 NA -- 5.8E-03
Mercury NC NA NC NA Kidney 6.0E-04 NA -- 6.0E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 7E 02 NA 1 7E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.7E-02 NA -- 1.7E-02
Vanadium NC NA NC NA Kidney 7.0E-03 NA -- 7.0E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.1E-04 NA 2.7E-04 1.2E-03

--

CHEMICAL TOTAL 8.6E-07 -- 1.2E-07 -- 1E-06 3.1E-01 -- 4.5E-02 4E-01

Uranium-238+D 1.6E-08 NA NA 8.2E-08 9.8E-08 NA NA NA
Uranium-235+D 1.9E-10 NA NA 5.0E-09 5.2E-09 NA NA NA
Uranium-234 2.4E-09 NA NA 3.0E-11 2.5E-09 NA NA NA
Thorium-232 4.8E-09 NA NA 4.8E-11 4.8E-09 NA NA NA
Radium-228+D 3.8E-08 NA NA 6.3E-07 6.7E-07 NA NA NA
Thorium-228+D 9.1E-09 NA NA 1.1E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 7.0E-08 -- -- 1.8E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 4E-01

EXPOSURE MEDIUM TOTAL 3E-06 4E-01
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TABLE 9-F.146
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 5.8E-16 NA NA 5.8E-16 NA -- NA
Trichloroethene - Liver&NHL NA 1.8E-15 NA NA 1.8E-15 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 7.5E-11 NA 7.5E-11
Benzo(a)anthracene NA 1.7E-12 NA NA 1.7E-12 NA -- NA
Benzo(a)pyrene NA 2.0E-11 NA NA 2.0E-11 NA -- NA
Benzo(b)fluoranthene NA 2.5E-12 NA NA 2.5E-12 NA -- NA
Benzo(k)fluoranthene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.5E-12 NA NA 2.5E-12 NA -- NA
Aroclor-1254 NA 2.8E-10 NA NA 2.8E-10 NA -- NA
Aroclor-1260 NA 2.4E-11 NA NA 2.4E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.3E-02 NA 5.3E-02

Arsenic NA 1.9E-08 NA NA 1.9E-08

Developmental / 
Cardiovascular / Nervous 

System NA 2.0E-02 NA 2.0E-02
Chromium NA 6.1E-07 NA NA 6.1E-07 Respiratory NA 5.1E-03 NA 5.1E-03
Cobalt NA 4.3E-12 NA NA 4.3E-12 Respiratory NA 6.0E-03 NA 6.0E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.3E-02 NA 7.3E-02
Mercury NA NC NA NA Nervous System NA 3.6E-05 NA 3.6E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.5E-04 NA 7.5E-04
Vanadium NA NC NA NA NA 6.3E-03 NA 6.3E-03
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.9E-06 NA 4.9E-06

CHEMICAL TOTAL -- 6.3E-07 -- -- 6E-07 -- 1.6E-01 -- 2E-01

Uranium-238+D NA 1.3E-08 NA NA 1.3E-08 NA NA NA
Uranium-235+D NA 1.8E-10 NA NA 1.8E-10 NA NA NA
Uranium-234 NA 2.7E-09 NA NA 2.7E-09 NA NA NA
Thorium-232 NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.9E-08 NA NA 3.9E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.9E-08 -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

Trichloroethene - Kidney NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Trichloroethene - Liver&NHL NA 4.6E-12 NA NA 4.6E-12 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 1.9E-07 NA 1.9E-07

CHEMICAL TOTAL -- 6.1E-12 -- -- 6E-12 -- 1.9E-07 -- 2E-07

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-12 2E-07

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 4E-06 5E-01

AMBIENT VAPORS AT AREA 
AROUND COOLING POND
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TABLE 9-F.146
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 4E-06 5E-01
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.0E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.0E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.5E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 5.0E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.2E-01
TOTAL KIDNEY HI = 2.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 1.2E-01

TOTAL RESPIRATORY HI = 1.1E-02
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TABLE 7-F.147
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Benzo(a)anthracene 0.307 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 9.9E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06

Benzo(a)pyrene 0.261 mg/kg 1.2E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 9.E-08 8.4E-07 mg/kg/day 3.0E-01 mg/kg/day 3.E-06
Benzo(b)fluoranthene 0.389 mg/kg 1.8E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 1.3E-06 mg/kg/day 3.0E-01 mg/kg/day 4.E-06
Benzo(k)fluoranthene 0.1 mg/kg 4.6E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.E-10 3.2E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 7.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 5.3E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Aroclor-1254 6.9 mg/kg 3.2E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 2.2E-05 mg/kg/day 5.0E-05 mg/kg/day 4.E-01
Aroclor-1260 28 mg/kg 1.3E-06 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-06 9.0E-05 mg/kg/day 5.0E-05 mg/kg/day 2.E+00
Aluminum 11098 mg/kg NC NC 3.6E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02
Antimony 1 mg/kg NC NC 3.2E-06 mg/kg/day 4.0E-04 mg/kg/day 8.E-03
Arsenic 16.4 mg/kg 7.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 5.3E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Beryllium 2.7 mg/kg NC NC 8.7E-06 mg/kg/day 2.0E-03 mg/kg/day 4.E-03
Chromium 23.6 mg/kg NC NC 7.6E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 5 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 464 mg/kg NC NC 1.5E-03 mg/kg/day 4.0E-02 mg/kg/day 4.E-02
Iron 13041 mg/kg NC NC 4.2E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 49 mg/kg 2.3E-06 mg/kg/day NA 1.6E-04 mg/kg/day ND
Manganese 217 mg/kg NC NC 7.0E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thorium 5.3 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 472 mg/kg NC NC 1.5E-03 mg/kg/day ND
Tungsten 0.71 mg/kg NC NC 2.3E-06 mg/kg/day ND
Uranium 31 mg/kg NC NC 1.0E-04 mg/kg/day 2.0E-03 mg/kg/day 5.E-02
Vanadium 24 mg/kg NC NC 7.7E-05 mg/kg/day 1.0E-02 mg/kg/day 8.E-03
Zirconium 4.2 mg/kg NC NC 1.4E-05 mg/kg/day ND
C11-C22 Aromatics 26.2 mg/kg NC NC 8.5E-05 mg/kg/day 3.0E-01 mg/kg/day 3.E-04

EXPOSURE ROUTE TOTAL 4.E-06 3.E+00

DERMAL Benzo(a)anthracene 0.307 mg/kg 5.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 3.9E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06
Benzo(a)pyrene 0.261 mg/kg 4.7E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 3.3E-07 mg/kg/day 3.0E-01 mg/kg/day 1.E-06

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

Benzo(b)fluoranthene 0.389 mg/kg 7.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 4.9E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(k)fluoranthene 0.1 mg/kg 1.8E-09 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.E-10 1.3E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 2.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.1E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Aroclor-1254 6.9 mg/kg 1.3E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 9.4E-06 mg/kg/day 5.0E-05 mg/kg/day 2.E-01
Aroclor-1260 28 mg/kg 5.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 3.8E-05 mg/kg/day 5.0E-05 mg/kg/day 8.E-01
Aluminum 11098 mg/kg NC NC -- 1.0E+00 mg/kg/day
Antimony 1 mg/kg NC NC -- 6.0E-05 mg/kg/day
Arsenic 16.4 mg/kg 6.8E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 4.8E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 2.7 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 23.6 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 464 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13041 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 49 mg/kg -- NA -- ND
Manganese 217 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 472 mg/kg NC NC -- ND
Tungsten 0.71 mg/kg NC NC -- ND
Uranium 31 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 24 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 4.2 mg/kg NC NC -- ND
C11-C22 Aromatics 26.2 mg/kg NC NC 2.5E-05 mg/kg/day 3.0E-01 mg/kg/day 8.E-05

--
EXPOSURE ROUTE TOTAL 2.E-06 1.E+00

EXPOSURE POINT TOTAL 6.E-06 4.E+00
EXPOSURE MEDIUM TOTAL 6.E-06 4.E+00
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TABLE 7-F.147
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

SOIL AIR DUST INHALATION Benzo(a)anthracene 0.307 mg/kg 1.3E-07 ug/m3 1.1E-04 (ug/m3)-1 1.E-11 8.9E-06 ug/m3 ND
Benzo(a)pyrene 0.261 mg/kg 1.1E-07 ug/m3 1.1E-03 (ug/m3)-1 1.E-10 7.5E-06 ug/m3 ND
Benzo(b)fluoranthene 0.389 mg/kg 1.6E-07 ug/m3 1.1E-04 (ug/m3)-1 2.E-11 1.1E-05 ug/m3 ND
Benzo(k)fluoranthene 0.1 mg/kg 4.1E-08 ug/m3 1.1E-05 (ug/m3)-1 5.E-13 2.9E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.163 mg/kg 6.7E-08 ug/m3 1.1E-04 (ug/m3)-1 7.E-12 4.7E-06 ug/m3 ND
Aroclor-1254 6.9 mg/kg 2.8E-06 ug/m3 5.7E-04 (ug/m3)-1 2.E-09 2.0E-04 ug/m3 ND
Aroclor-1260 28 mg/kg 1.2E-05 ug/m3 5.7E-04 (ug/m3)-1 7.E-09 8.1E-04 ug/m3 ND
Aluminum 11098 mg/kg NC NC 3.2E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Antimony 1 mg/kg NC NC 2.9E-05 ug/m3 ND
Arsenic 16.4 mg/kg 6.8E-06 ug/m3 4.3E-03 (ug/m3)-1 3.E-08 4.7E-04 ug/m3 1.5E-02 ug/m3 3.E-02
Beryllium 2.7 mg/kg 1.1E-06 ug/m3 2.4E-03 (ug/m3)-1 3.E-09 7.8E-05 ug/m3 2.0E-02 ug/m3 4.E-03
Chromium 23.6 mg/kg 9.7E-06 ug/m3 8.4E-02 (ug/m3)-1 8.E-07 6.8E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Cobalt 5 mg/kg 2.1E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.4E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 464 mg/kg NC NC 1.3E-02 ug/m3 ND
Iron 13041 mg/kg NC NC 3.8E-01 ug/m3 ND
Lead 49 mg/kg 2.0E-05 ug/m3 NA 1.4E-03 ug/m3 ND
Manganese 217 mg/kg NC NC 6.3E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Thorium 5.3 mg/kg NC NC 1.5E-04 ug/m3 ND
Titanium 472 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 0.71 mg/kg NC NC 2.1E-05 ug/m3 ND
Uranium 31 mg/kg NC NC 9.0E-04 ug/m3 4.0E-01 ug/m3 2.E-03
Vanadium 24 mg/kg NC NC 6.9E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Zirconium 4.2 mg/kg NC NC 1.2E-04 ug/m3 ND
C11-C22 Aromatics 26.2 mg/kg NC NC 7.6E-04 ug/m3 5.0E+02 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 9.E-07 2.E-01
EXPOSURE POINT TOTAL 9.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 9.E-07 2.E-01

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

SOIL TOTAL 7.E-06 4.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E+00

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.148
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Trichloroethene - Kidney 0.61 mg/kg 2.8E-08 mg/kg/day 9.3E-03 (mg/kg/day)-1 3.E-10 2.0E-06 mg/kg/day

Trichloroethene - Liver&NHL 0.61 mg/kg 2.8E-08 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-09 2.0E-06 mg/kg/day
Trichloroethene 0.61 mg/kg 2.8E-08 mg/kg/day -- 2.0E-06 mg/kg/day 5.0E-04 mg/kg/day 4.E-03
Benzo(a)anthracene 0.053 mg/kg 2.4E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 1.7E-07 mg/kg/day 3.0E-01 mg/kg/day 6.E-07
Benzo(a)pyrene 0.088 mg/kg 4.1E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 2.8E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.18 mg/kg 8.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-09 5.8E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 3.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.3E-07 mg/kg/day 3.0E-01 mg/kg/day 8.E-07
Aroclor-1254 3.7 mg/kg 1.7E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.E-07 1.2E-05 mg/kg/day 5.0E-05 mg/kg/day 2.E-01
Aroclor-1260 16 mg/kg 7.4E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-06 5.2E-05 mg/kg/day 5.0E-05 mg/kg/day 1.E+00
Aluminum 10070 mg/kg NC NC 3.3E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02
Arsenic 18 mg/kg 8.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 5.8E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 17 mg/kg NC NC 5.5E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 4.8 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 144 mg/kg NC NC 4.6E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 12398 mg/kg NC NC 4.0E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 171 mg/kg NC NC 5.5E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Mercury 0.019 mg/kg NC NC 6.1E-08 mg/kg/day 2.0E-03 mg/kg/day 3.E-05
Thallium 1.5 mg/kg NC NC 4.8E-06 mg/kg/day ND
Thorium 5.9 mg/kg NC NC 1.9E-05 mg/kg/day ND
Titanium 496 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 1.5 mg/kg NC NC 4.8E-06 mg/kg/day ND
Uranium 29.3 mg/kg NC NC 9.5E-05 mg/kg/day 2.0E-03 mg/kg/day 5.E-02
Vanadium 17.5 mg/kg NC NC 5.7E-05 mg/kg/day 1.0E-02 mg/kg/day 6.E-03
Zirconium 3 mg/kg NC NC 9.7E-06 mg/kg/day ND
C11-C22 Aromatics 6.6 mg/kg NC NC 2.1E-05 mg/kg/day 3.0E-01 mg/kg/day 7.E-05

EXPOSURE ROUTE TOTAL 3.E-06 2.E+00

DERMAL Trichloroethene - Kidney 0.61 mg/kg -- 9.3E-03 (mg/kg/day)-1 --

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

AOI 2 & 4 SOILS AREA AT 
COOLING POND

Trichloroethene - Liver&NHL 0.61 mg/kg -- 3.6E-02 (mg/kg/day)-1 --
Trichloroethene 0.61 mg/kg -- -- -- 5.0E-04 mg/kg/day
Benzo(a)anthracene 0.053 mg/kg 9.5E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.E-10 6.7E-08 mg/kg/day 3.0E-01 mg/kg/day 2.E-07
Benzo(a)pyrene 0.088 mg/kg 1.6E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-08 1.1E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.18 mg/kg 3.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.3E-07 mg/kg/day 3.0E-01 mg/kg/day 8.E-07
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 1.3E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-10 9.1E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Aroclor-1254 3.7 mg/kg 7.2E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.E-07 5.0E-06 mg/kg/day 5.0E-05 mg/kg/day 1.E-01
Aroclor-1260 16 mg/kg 3.1E-07 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.E-07 2.2E-05 mg/kg/day 5.0E-05 mg/kg/day 4.E-01
Aluminum 10070 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 18 mg/kg 7.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 5.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 17 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.8 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 144 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12398 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 171 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 0.019 mg/kg NC NC -- 1.4E-04 mg/kg/day
Thallium 1.5 mg/kg NC NC -- ND
Thorium 5.9 mg/kg NC NC -- ND
Titanium 496 mg/kg NC NC -- ND
Tungsten 1.5 mg/kg NC NC -- ND
Uranium 29.3 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 17.5 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 3 mg/kg NC NC -- ND
C11-C22 Aromatics 6.6 mg/kg NC NC 6.4E-06 mg/kg/day 3.0E-01 mg/kg/day 2.E-05

--
EXPOSURE ROUTE TOTAL 9.E-07 6.E-01

EXPOSURE POINT TOTAL 4.E-06 2.E+00
EXPOSURE MEDIUM TOTAL 4.E-06 2.E+00

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-148-Future-B2-Adult-CW.xls, SUMMARY-CALC Page 1 of 2 6/20/2012



TABLE 7-F.148
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

SOIL AIR DUST INHALATION Trichloroethene - Kidney 0.61 mg/kg 2.5E-07 ug/m3 1.0E-06 (ug/m3)-1 3.E-13 1.8E-05 ug/m3
Trichloroethene - Liver&NHL 0.61 mg/kg 2.5E-07 ug/m3 3.1E-06 (ug/m3)-1 8.E-13 1.8E-05 ug/m3
Trichloroethene 0.61 mg/kg 2.5E-07 ug/m3 -- 1.8E-05 ug/m3 5.4E+02 ug/m3 3.E-08
Benzo(a)anthracene 0.053 mg/kg 2.2E-08 ug/m3 1.1E-04 (ug/m3)-1 2.E-12 1.5E-06 ug/m3 ND
Benzo(a)pyrene 0.088 mg/kg 3.6E-08 ug/m3 1.1E-03 (ug/m3)-1 4.E-11 2.5E-06 ug/m3 ND
Benzo(b)fluoranthene 0.18 mg/kg 7.4E-08 ug/m3 1.1E-04 (ug/m3)-1 8.E-12 5.2E-06 ug/m3 ND
Indeno(1,2,3-cd)pyrene 0.072 mg/kg 3.0E-08 ug/m3 1.1E-04 (ug/m3)-1 3.E-12 2.1E-06 ug/m3 ND
Aroclor-1254 3.7 mg/kg 1.5E-06 ug/m3 5.7E-04 (ug/m3)-1 9.E-10 1.1E-04 ug/m3 ND
Aroclor-1260 16 mg/kg 6.6E-06 ug/m3 5.7E-04 (ug/m3)-1 4.E-09 4.6E-04 ug/m3 ND
Aluminum 10070 mg/kg NC NC 2.9E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Arsenic 18 mg/kg 7.4E-06 ug/m3 4.3E-03 (ug/m3)-1 3.E-08 5.2E-04 ug/m3 1.5E-02 ug/m3 3.E-02
Chromium 17 mg/kg 7.0E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 4.9E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 4.8 mg/kg 2.0E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.4E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 144 mg/kg NC NC 4.2E-03 ug/m3 ND
Iron 12398 mg/kg NC NC 3.6E-01 ug/m3 ND
Manganese 171 mg/kg NC NC 4.9E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Mercury 0.019 mg/kg NC NC 5.5E-07 ug/m3 3.0E-01 ug/m3 2.E-06
Thallium 1.5 mg/kg NC NC 4.3E-05 ug/m3 ND
Thorium 5.9 mg/kg NC NC 1.7E-04 ug/m3 ND
Titanium 496 mg/kg NC NC 1.4E-02 ug/m3 ND
Tungsten 1.5 mg/kg NC NC 4.3E-05 ug/m3 ND
Uranium 29.3 mg/kg NC NC 8.5E-04 ug/m3 4.0E-01 ug/m3 2.E-03
Vanadium 17.5 mg/kg NC NC 5.1E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Zirconium 3 mg/kg NC NC 8.7E-05 ug/m3 ND
C11-C22 Aromatics 6.6 mg/kg NC NC 1.9E-04 ug/m3 5.0E+02 ug/m3 4.E-07

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

Trichloroethene - Kidney 2.0E-01 ug/m3 6.5E-04 ug/m3 1.0E-06 (ug/m3)-1 6.E-10 4.5E-02 ug/m3
Trichloroethene - Liver&NHL 2.0E-01 ug/m3 6.5E-04 ug/m3 3.1E-06 (ug/m3)-1 2.E-09 4.5E-02 ug/m3
Trichloroethene 2.0E-01 ug/m3 6.5E-04 ug/m3 -- 4.5E-02 ug/m3 5.4E+02 ug/m3 8.E-05

EXPOSURE ROUTE TOTAL 3.E-09 8.E-05
EXPOSURE POINT TOTAL 3.E-09 8.E-05

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 5.E-06 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING AMBIENT VAPOR INHALATION
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TABLE 7-F.149
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL INGESTION Aluminum 11678 mg/kg NC NC 3.8E-02 mg/kg/day 1.0E+00 mg/kg/day 4.E-02

Arsenic 7.6 mg/kg 3.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 2.5E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Beryllium 0.95 mg/kg NC NC 3.1E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Chromium 18 mg/kg NC NC 5.8E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 3.2 mg/kg NC NC 1.0E-05 mg/kg/day 3.0E-03 mg/kg/day 3.E-03
Iron 11504 mg/kg NC NC 3.7E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Lead 28 mg/kg 1.3E-06 mg/kg/day NA 9.0E-05 mg/kg/day ND
Manganese 116 mg/kg NC NC 3.7E-04 mg/kg/day 7.1E-02 mg/kg/day 5.E-03
Thorium 5.3 mg/kg NC NC 1.7E-05 mg/kg/day ND
Titanium 551 mg/kg NC NC 1.8E-03 mg/kg/day ND
Tungsten 0.65 mg/kg NC NC 2.1E-06 mg/kg/day ND
Uranium 19.2 mg/kg NC NC 6.2E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02
Vanadium 23 mg/kg NC NC 7.4E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03

EXPOSURE ROUTE TOTAL 5.E-07 2.E-01

DERMAL Aluminum 11678 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.6 mg/kg 3.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.2E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Beryllium 0.95 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 3.2 mg/kg NC NC -- 3.0E-03 mg/kg/day
Iron 11504 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 28 mg/kg -- NA -- ND
Manganese 116 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 5.3 mg/kg NC NC -- ND
Titanium 551 mg/kg NC NC -- ND
Tungsten 0.65 mg/kg NC NC -- ND
Uranium 19.2 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 23 mg/kg NC NC -- 2.6E-04 mg/kg/day

AOI 10 NE WETLAND SOILS 
AREA

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 5.E-08 7.E-03

EXPOSURE POINT TOTAL 6.E-07 2.E-01
EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL AIR DUST INHALATION Aluminum 11678 mg/kg NC NC 3.4E-01 ug/m3 5.0E+00 ug/m3 7.E-02
Arsenic 7.6 mg/kg 3.1E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.2E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Beryllium 0.95 mg/kg 3.9E-07 ug/m3 2.4E-03 (ug/m3)-1 9.E-10 2.7E-05 ug/m3 2.0E-02 ug/m3 1.E-03
Chromium 18 mg/kg 7.4E-06 ug/m3 8.4E-02 (ug/m3)-1 6.E-07 5.2E-04 ug/m3 1.0E-01 ug/m3 5.E-03
Cobalt 3.2 mg/kg 1.3E-06 ug/m3 2.5E-06 (ug/m3)-1 3.E-12 9.2E-05 ug/m3 2.0E-02 ug/m3 5.E-03
Iron 11504 mg/kg NC NC 3.3E-01 ug/m3 ND
Lead 28 mg/kg 1.2E-05 ug/m3 NA 8.1E-04 ug/m3 ND
Manganese 116 mg/kg NC NC 3.4E-03 ug/m3 5.0E-02 ug/m3 7.E-02
Thorium 5.3 mg/kg NC NC 1.5E-04 ug/m3 ND
Titanium 551 mg/kg NC NC 1.6E-02 ug/m3 ND
Tungsten 0.65 mg/kg NC NC 1.9E-05 ug/m3 ND
Uranium 19.2 mg/kg NC NC 5.5E-04 ug/m3 4.0E-01 ug/m3 1.E-03
Vanadium 23 mg/kg NC NC 6.6E-04 ug/m3 1.0E-01 ug/m3 7.E-03

EXPOSURE ROUTE TOTAL 6.E-07 2.E-01
EXPOSURE POINT TOTAL 6.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 6.E-07 2.E-01

SOIL TOTAL 1.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 05/29/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 05/30/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 10 NE WETLAND 
SOILS AREA
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TABLE 7-F.150
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL INGESTION Aluminum 10800 mg/kg NC NC 3.5E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 6 mg/kg 2.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 1.9E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Chromium 27.1 mg/kg NC NC 8.8E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 4.4 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 123 mg/kg NC NC 4.0E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 15700 mg/kg NC NC 5.1E-02 mg/kg/day 7.0E-01 mg/kg/day 7.E-02
Manganese 356 mg/kg NC NC 1.1E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thallium 0.21 mg/kg NC NC 6.8E-07 mg/kg/day ND
Thorium 6.1 mg/kg NC NC 2.0E-05 mg/kg/day ND
Titanium 509 mg/kg NC NC 1.6E-03 mg/kg/day ND
Tungsten 0.54 mg/kg NC NC 1.7E-06 mg/kg/day ND
Uranium 44 mg/kg NC NC 1.4E-04 mg/kg/day 2.0E-03 mg/kg/day 7.E-02
Vanadium 23 mg/kg NC NC 7.4E-05 mg/kg/day 1.0E-02 mg/kg/day 7.E-03
Zirconium 4.8 mg/kg NC NC 1.5E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-07 3.E-01

DERMAL Aluminum 10800 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6 mg/kg 2.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 1.7E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Chromium 27.1 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.4 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 123 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 15700 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 356 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.21 mg/kg NC NC -- ND
Thorium 6.1 mg/kg NC NC -- ND
Titanium 509 mg/kg NC NC -- ND
Tungsten 0.54 mg/kg NC NC -- ND
Uranium 44 mg/kg NC NC -- 2.0E-03 mg/kg/day
V di 23 /k NC NC 2 6E 04 /k /d

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

AOI 10 NE WETLAND SOILS 
AREA

Vanadium 23 mg/kg NC NC -- 2.6E-04 mg/kg/day
Zirconium 4.8 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 4.E-08 6.E-03

EXPOSURE POINT TOTAL 5.E-07 3.E-01
EXPOSURE MEDIUM TOTAL 5.E-07 3.E-01

SOIL AIR DUST INHALATION Aluminum 10800 mg/kg NC NC 3.1E-01 ug/m3 5.0E+00 ug/m3 6.E-02
Arsenic 6 mg/kg 2.5E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 1.7E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Chromium 27.1 mg/kg 1.1E-05 ug/m3 8.4E-02 (ug/m3)-1 9.E-07 7.8E-04 ug/m3 1.0E-01 ug/m3 8.E-03
Cobalt 4.4 mg/kg 1.8E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.3E-04 ug/m3 2.0E-02 ug/m3 6.E-03
Copper 123 mg/kg NC NC 3.6E-03 ug/m3 ND
Iron 15700 mg/kg NC NC 4.5E-01 ug/m3 ND
Manganese 356 mg/kg NC NC 1.0E-02 ug/m3 5.0E-02 ug/m3 2.E-01
Thallium 0.21 mg/kg NC NC 6.1E-06 ug/m3 ND
Thorium 6.1 mg/kg NC NC 1.8E-04 ug/m3 ND
Titanium 509 mg/kg NC NC 1.5E-02 ug/m3 ND
Tungsten 0.54 mg/kg NC NC 1.6E-05 ug/m3 ND
Uranium 44 mg/kg NC NC 1.3E-03 ug/m3 4.0E-01 ug/m3 3.E-03
Vanadium 23 mg/kg NC NC 6.6E-04 ug/m3 1.0E-01 ug/m3 7.E-03
Zirconium 4.8 mg/kg NC NC 1.4E-04 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-06 3.E-01
EXPOSURE POINT TOTAL 1.E-06 3.E-01

EXPOSURE MEDIUM TOTAL 1.E-06 3.E-01

SOIL TOTAL 1.E-06 6.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 10 NE WETLAND 
SOILS AREA
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TABLE 7-F.151
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 9208 mg/kg NC NC 5.4E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02

Arsenic 8.29 mg/kg 4.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-06 4.9E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Chromium 22 mg/kg NC NC 1.3E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 5.09 mg/kg NC NC 3.0E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 142.5 mg/kg NC NC 8.4E-04 mg/kg/day 4.0E-02 mg/kg/day 2.E-02
Iron 13226 mg/kg NC NC 7.8E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 175.9 mg/kg NC NC 1.0E-03 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Molybdenum 145.7 mg/kg NC NC 8.6E-04 mg/kg/day 5.0E-03 mg/kg/day 2.E-01
Thallium 0.132 mg/kg NC NC 7.8E-07 mg/kg/day ND
Thorium 7.35 mg/kg NC NC 4.3E-05 mg/kg/day ND
Titanium 680 mg/kg NC NC 4.0E-03 mg/kg/day ND
Uranium 301 mg/kg NC NC 1.8E-03 mg/kg/day 6.0E-04 mg/kg/day 3.E+00
Zirconium 18.7 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01

EXPOSURE ROUTE TOTAL 6.E-06 4.E+00

DERMAL Aluminum 9208 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.29 mg/kg 3.5E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 4.1E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 22 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.09 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 142.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13226 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 175.9 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 145.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.132 mg/kg NC NC -- ND
Thorium 7.35 mg/kg NC NC -- ND
Titanium 680 mg/kg NC NC -- ND
Uranium 301 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 5.E-07 1.E-02

EXPOSURE POINT TOTAL 7.E-06 4.E+00
EXPOSURE MEDIUM TOTAL 7.E-06 4.E+00

SOIL AIR DUST INHALATION Aluminum 9208 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 8.29 mg/kg 1.1E-08 ug/m3 4.3E-03 (ug/m3)-1 5.E-11 1.3E-07 ug/m3 1.5E-02 ug/m3 9.E-06
Chromium 22 mg/kg 1.6E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.4E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 5.09 mg/kg 6.8E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 8.0E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 142.5 mg/kg NC NC 2.2E-06 ug/m3 ND
Iron 13226 mg/kg NC NC 2.1E-04 ug/m3 ND
Manganese 175.9 mg/kg NC NC 2.7E-06 ug/m3 5.0E-02 ug/m3 5.E-05
Molybdenum 145.7 mg/kg NC NC 2.3E-06 ug/m3 ND
Thallium 0.132 mg/kg NC NC 2.1E-09 ug/m3 ND
Thorium 7.35 mg/kg NC NC 1.1E-07 ug/m3 ND
Titanium 680 mg/kg NC NC 1.1E-05 ug/m3 ND
Uranium 301 mg/kg NC NC 4.7E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Zirconium 18.7 mg/kg NC NC 2.9E-07 ug/m3 3.0E-01 ug/m3 1.E-06

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 7.E-06 4.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 1 HOLDING 
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TABLE 7-F.152
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 8790 mg/kg NC NC 5.2E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02

Arsenic 6.3 mg/kg 3.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 3.7E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 20.9 mg/kg NC NC 1.2E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 5 mg/kg NC NC 2.9E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 60.8 mg/kg NC NC 3.6E-04 mg/kg/day 4.0E-02 mg/kg/day 9.E-03
Iron 12872 mg/kg NC NC 7.6E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Manganese 376.7 mg/kg NC NC 2.2E-03 mg/kg/day 7.1E-02 mg/kg/day 3.E-02
Molybdenum 65.7 mg/kg NC NC 3.9E-04 mg/kg/day 5.0E-03 mg/kg/day 8.E-02
Thallium 0.136 mg/kg NC NC 8.0E-07 mg/kg/day ND
Thorium 4.97 mg/kg NC NC 2.9E-05 mg/kg/day ND
Titanium 659.2 mg/kg NC NC 3.9E-03 mg/kg/day ND
Uranium 359 mg/kg NC NC 2.1E-03 mg/kg/day 6.0E-04 mg/kg/day 4.E+00
Zirconium 5.3 mg/kg NC NC 3.1E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.E-06 4.E+00

DERMAL Aluminum 8790 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.3 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.1E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 20.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 60.8 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12872 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 376.7 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 65.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.136 mg/kg NC NC -- ND
Thorium 4.97 mg/kg NC NC -- ND
Titanium 659.2 mg/kg NC NC -- ND
Uranium 359 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 5.3 mg/kg NC NC -- ND

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

--
EXPOSURE ROUTE TOTAL 4.E-07 1.E-02

EXPOSURE POINT TOTAL 5.E-06 4.E+00
EXPOSURE MEDIUM TOTAL 5.E-06 4.E+00

SOIL AIR DUST INHALATION Aluminum 8790 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 6.3 mg/kg 8.4E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 9.8E-08 ug/m3 1.5E-02 ug/m3 7.E-06
Chromium 20.9 mg/kg 1.5E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.3E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 5 mg/kg 6.7E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 7.8E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Copper 60.8 mg/kg NC NC 9.5E-07 ug/m3 ND
Iron 12872 mg/kg NC NC 2.0E-04 ug/m3 ND
Manganese 376.7 mg/kg NC NC 5.9E-06 ug/m3 5.0E-02 ug/m3 1.E-04
Molybdenum 65.7 mg/kg NC NC 1.0E-06 ug/m3 ND
Thallium 0.136 mg/kg NC NC 2.1E-09 ug/m3 ND
Thorium 4.97 mg/kg NC NC 7.8E-08 ug/m3 ND
Titanium 659.2 mg/kg NC NC 1.0E-05 ug/m3 ND
Uranium 359 mg/kg NC NC 5.6E-06 ug/m3 3.0E-01 ug/m3 2.E-05
Zirconium 5.3 mg/kg NC NC 8.3E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 2.E-04
EXPOSURE POINT TOTAL 1.E-08 2.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 2.E-04

SOIL TOTAL 5.E-06 4.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

DUST AT AOI 1 HOLDING 
BASIN
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TABLE 7-F.153
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 9208 mg/kg NC NC 5.8E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03

Arsenic 8.29 mg/kg 1.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 5.2E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Chromium 22 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Cobalt 5.09 mg/kg NC NC 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 142.5 mg/kg NC NC 9.0E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 13226 mg/kg NC NC 8.3E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 175.9 mg/kg NC NC 1.1E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Molybdenum 145.7 mg/kg NC NC 9.2E-05 mg/kg/day 5.0E-03 mg/kg/day 2.E-02
Thallium 0.132 mg/kg NC NC 8.3E-08 mg/kg/day ND
Thorium 7.35 mg/kg NC NC 4.6E-06 mg/kg/day ND
Titanium 680 mg/kg NC NC 4.3E-04 mg/kg/day ND
Uranium 301 mg/kg NC NC 1.9E-04 mg/kg/day 6.0E-04 mg/kg/day 3.E-01
Zirconium 18.7 mg/kg NC NC 1.2E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02

EXPOSURE ROUTE TOTAL 3.E-06 4.E-01

DERMAL Aluminum 9208 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.29 mg/kg 2.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 6.3E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 22 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.09 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 142.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13226 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 175.9 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 145.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.132 mg/kg NC NC -- ND
Thorium 7.35 mg/kg NC NC -- ND
Titanium 680 mg/kg NC NC -- ND
Uranium 301 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day

--

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

EXPOSURE ROUTE TOTAL 3.E-07 2.E-03
EXPOSURE POINT TOTAL 3.E-06 4.E-01

EXPOSURE MEDIUM TOTAL 3.E-06 4.E-01

SOIL AIR DUST INHALATION Aluminum 9208 mg/kg NC NC 8.4E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 8.29 mg/kg 2.6E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 7.6E-08 ug/m3 1.5E-02 ug/m3 5.E-06
Chromium 22 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 2.0E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5.09 mg/kg 1.6E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.6E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 142.5 mg/kg NC NC 1.3E-06 ug/m3 ND
Iron 13226 mg/kg NC NC 1.2E-04 ug/m3 ND
Manganese 175.9 mg/kg NC NC 1.6E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Molybdenum 145.7 mg/kg NC NC 1.3E-06 ug/m3 ND
Thallium 0.132 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 7.35 mg/kg NC NC 6.7E-08 ug/m3 ND
Titanium 680 mg/kg NC NC 6.2E-06 ug/m3 ND
Uranium 301 mg/kg NC NC 2.7E-06 ug/m3 3.0E-01 ug/m3 9.E-06
Zirconium 18.7 mg/kg NC NC 1.7E-07 ug/m3 3.0E-01 ug/m3 6.E-07

EXPOSURE ROUTE TOTAL 1.E-08 7.E-05
EXPOSURE POINT TOTAL 1.E-08 7.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 7.E-05

SOIL TOTAL 3.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.154
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 8790 mg/kg NC NC 5.5E-03 mg/kg/day 1.0E+00 mg/kg/day 6.E-03

Arsenic 6.3 mg/kg 1.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 20.9 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 5 mg/kg NC NC 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Copper 60.8 mg/kg NC NC 3.8E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 12872 mg/kg NC NC 8.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Manganese 376.7 mg/kg NC NC 2.4E-04 mg/kg/day 7.1E-02 mg/kg/day 3.E-03
Molybdenum 65.7 mg/kg NC NC 4.1E-05 mg/kg/day 5.0E-03 mg/kg/day 8.E-03
Thallium 0.136 mg/kg NC NC 8.6E-08 mg/kg/day ND
Thorium 4.97 mg/kg NC NC 3.1E-06 mg/kg/day ND
Titanium 659.2 mg/kg NC NC 4.2E-04 mg/kg/day ND
Uranium 359 mg/kg NC NC 2.3E-04 mg/kg/day 6.0E-04 mg/kg/day 4.E-01
Zirconium 5.3 mg/kg NC NC 3.3E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 4.E-01

DERMAL Aluminum 8790 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.3 mg/kg 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.8E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 20.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 60.8 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12872 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 376.7 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 65.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.136 mg/kg NC NC -- ND
Thorium 4.97 mg/kg NC NC -- ND
Titanium 659.2 mg/kg NC NC -- ND
Uranium 359 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 5.3 mg/kg NC NC -- ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

--
EXPOSURE ROUTE TOTAL 2.E-07 2.E-03

EXPOSURE POINT TOTAL 2.E-06 4.E-01
EXPOSURE MEDIUM TOTAL 2.E-06 4.E-01

SOIL AIR DUST INHALATION Aluminum 8790 mg/kg NC NC 8.0E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 6.3 mg/kg 2.0E-08 ug/m3 4.3E-03 (ug/m3)-1 8.E-11 5.7E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 20.9 mg/kg 1.2E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 1.6E-08 ug/m3 2.5E-06 (ug/m3)-1 4.E-14 4.6E-08 ug/m3 6.0E-03 ug/m3 8.E-06
Copper 60.8 mg/kg NC NC 5.5E-07 ug/m3 ND
Iron 12872 mg/kg NC NC 1.2E-04 ug/m3 ND
Manganese 376.7 mg/kg NC NC 3.4E-06 ug/m3 5.0E-02 ug/m3 7.E-05
Molybdenum 65.7 mg/kg NC NC 6.0E-07 ug/m3 ND
Thallium 0.136 mg/kg NC NC 1.2E-09 ug/m3 ND
Thorium 4.97 mg/kg NC NC 4.5E-08 ug/m3 ND
Titanium 659.2 mg/kg NC NC 6.0E-06 ug/m3 ND
Uranium 359 mg/kg NC NC 3.3E-06 ug/m3 3.0E-01 ug/m3 1.E-05
Zirconium 5.3 mg/kg NC NC 4.8E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 2.E-06 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.155
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 9208 mg/kg NC NC 2.7E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 8.29 mg/kg 2.1E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-06 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Chromium 22 mg/kg NC NC 6.4E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 5.09 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 142.5 mg/kg NC NC 4.2E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 13226 mg/kg NC NC 3.9E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 175.9 mg/kg NC NC 5.1E-04 mg/kg/day 7.1E-02 mg/kg/day 7.E-03
Molybdenum 145.7 mg/kg NC NC 4.3E-04 mg/kg/day 5.0E-03 mg/kg/day 9.E-02
Thallium 0.132 mg/kg NC NC 3.9E-07 mg/kg/day ND
Thorium 7.35 mg/kg NC NC 2.1E-05 mg/kg/day ND
Titanium 680 mg/kg NC NC 2.0E-03 mg/kg/day ND
Uranium 301 mg/kg NC NC 8.8E-04 mg/kg/day 6.0E-04 mg/kg/day 1.E+00
Zirconium 18.7 mg/kg NC NC 5.5E-05 mg/kg/day 6.0E-04 mg/kg/day 9.E-02

EXPOSURE ROUTE TOTAL 3.E-06 2.E+00

DERMAL Aluminum 9208 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.29 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-07 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Chromium 22 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.09 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 142.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13226 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 175.9 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 145.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.132 mg/kg NC NC -- ND
Thorium 7.35 mg/kg NC NC -- ND
Titanium 680 mg/kg NC NC -- ND
Uranium 301 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 3.E-07 7.E-03

EXPOSURE POINT TOTAL 3.E-06 2.E+00
EXPOSURE MEDIUM TOTAL 3.E-06 2.E+00

SOIL AIR DUST INHALATION Aluminum 9208 mg/kg NC NC 7.1E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8.29 mg/kg 5.5E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 6.4E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 22 mg/kg 7.8E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5.09 mg/kg 3.4E-09 ug/m3 2.5E-06 (ug/m3)-1 9.E-15 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 142.5 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 13226 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 175.9 mg/kg NC NC 1.4E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Molybdenum 145.7 mg/kg NC NC 1.1E-06 ug/m3 ND
Thallium 0.132 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 7.35 mg/kg NC NC 5.7E-08 ug/m3 ND
Titanium 680 mg/kg NC NC 5.3E-06 ug/m3 ND
Uranium 301 mg/kg NC NC 2.3E-06 ug/m3 3.0E-01 ug/m3 8.E-06
Zirconium 18.7 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07

EXPOSURE ROUTE TOTAL 7.E-09 6.E-05
EXPOSURE POINT TOTAL 7.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 6.E-05

SOIL TOTAL 3.E-06 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.156
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 8790 mg/kg NC NC 2.6E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 6.3 mg/kg 1.6E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Chromium 20.9 mg/kg NC NC 6.1E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 5 mg/kg NC NC 1.5E-05 mg/kg/day 3.0E-04 mg/kg/day 5.E-02
Copper 60.8 mg/kg NC NC 1.8E-04 mg/kg/day 4.0E-02 mg/kg/day 4.E-03
Iron 12872 mg/kg NC NC 3.8E-02 mg/kg/day 7.0E-01 mg/kg/day 5.E-02
Manganese 376.7 mg/kg NC NC 1.1E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Molybdenum 65.7 mg/kg NC NC 1.9E-04 mg/kg/day 5.0E-03 mg/kg/day 4.E-02
Thallium 0.136 mg/kg NC NC 4.0E-07 mg/kg/day ND
Thorium 4.97 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 659.2 mg/kg NC NC 1.9E-03 mg/kg/day ND
Uranium 359 mg/kg NC NC 1.0E-03 mg/kg/day 6.0E-04 mg/kg/day 2.E+00
Zirconium 5.3 mg/kg NC NC 1.5E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-06 2.E+00

DERMAL Aluminum 8790 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.3 mg/kg 1.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.5E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Chromium 20.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 60.8 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12872 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 376.7 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 65.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.136 mg/kg NC NC -- ND
Thorium 4.97 mg/kg NC NC -- ND
Titanium 659.2 mg/kg NC NC -- ND
Uranium 359 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 5.3 mg/kg NC NC -- ND

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

--
EXPOSURE ROUTE TOTAL 2.E-07 5.E-03

EXPOSURE POINT TOTAL 3.E-06 2.E+00
EXPOSURE MEDIUM TOTAL 3.E-06 2.E+00

SOIL AIR DUST INHALATION Aluminum 8790 mg/kg NC NC 6.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 6.3 mg/kg 4.2E-09 ug/m3 4.3E-03 (ug/m3)-1 2.E-11 4.9E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Chromium 20.9 mg/kg 7.4E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 3.3E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.9E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 60.8 mg/kg NC NC 4.7E-07 ug/m3 ND
Iron 12872 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 376.7 mg/kg NC NC 2.9E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Molybdenum 65.7 mg/kg NC NC 5.1E-07 ug/m3 ND
Thallium 0.136 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 4.97 mg/kg NC NC 3.9E-08 ug/m3 ND
Titanium 659.2 mg/kg NC NC 5.1E-06 ug/m3 ND
Uranium 359 mg/kg NC NC 2.8E-06 ug/m3 3.0E-01 ug/m3 9.E-06
Zirconium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 6.E-09 9.E-05
EXPOSURE POINT TOTAL 6.E-09 9.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 9.E-05

SOIL TOTAL 3.E-06 2.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.157
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 9208 mg/kg NC NC 2.9E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03

Arsenic 8.29 mg/kg 8.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.6E-06 mg/kg/day 3.0E-04 mg/kg/day 9.E-03
Chromium 22 mg/kg NC NC 6.9E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 5.09 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 142.5 mg/kg NC NC 4.5E-05 mg/kg/day 4.0E-02 mg/kg/day 1.E-03
Iron 13226 mg/kg NC NC 4.1E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 175.9 mg/kg NC NC 5.5E-05 mg/kg/day 7.1E-02 mg/kg/day 8.E-04
Molybdenum 145.7 mg/kg NC NC 4.6E-05 mg/kg/day 5.0E-03 mg/kg/day 9.E-03
Thallium 0.132 mg/kg NC NC 4.1E-08 mg/kg/day ND
Thorium 7.35 mg/kg NC NC 2.3E-06 mg/kg/day ND
Titanium 680 mg/kg NC NC 2.1E-04 mg/kg/day ND
Uranium 301 mg/kg NC NC 9.4E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Zirconium 18.7 mg/kg NC NC 5.9E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02

EXPOSURE ROUTE TOTAL 1.E-06 2.E-01

DERMAL Aluminum 9208 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.29 mg/kg 1.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 3.1E-07 mg/kg/day 3.0E-04 mg/kg/day 1.E-03
Chromium 22 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5.09 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 142.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13226 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 175.9 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 145.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.132 mg/kg NC NC -- ND
Thorium 7.35 mg/kg NC NC -- ND
Titanium 680 mg/kg NC NC -- ND
Uranium 301 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 18.7 mg/kg NC NC -- 6.0E-04 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

--
EXPOSURE ROUTE TOTAL 2.E-07 1.E-03

EXPOSURE POINT TOTAL 1.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 1.E-06 2.E-01

SOIL AIR DUST INHALATION Aluminum 9208 mg/kg NC NC 7.1E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 8.29 mg/kg 2.2E-08 ug/m3 4.3E-03 (ug/m3)-1 9.E-11 6.4E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Chromium 22 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 9.E-09 1.7E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5.09 mg/kg 1.4E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 4.0E-08 ug/m3 6.0E-03 ug/m3 7.E-06
Copper 142.5 mg/kg NC NC 1.1E-06 ug/m3 ND
Iron 13226 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 175.9 mg/kg NC NC 1.4E-06 ug/m3 5.0E-02 ug/m3 3.E-05
Molybdenum 145.7 mg/kg NC NC 1.1E-06 ug/m3 ND
Thallium 0.132 mg/kg NC NC 1.0E-09 ug/m3 ND
Thorium 7.35 mg/kg NC NC 5.7E-08 ug/m3 ND
Titanium 680 mg/kg NC NC 5.3E-06 ug/m3 ND
Uranium 301 mg/kg NC NC 2.3E-06 ug/m3 3.0E-01 ug/m3 8.E-06
Zirconium 18.7 mg/kg NC NC 1.5E-07 ug/m3 3.0E-01 ug/m3 5.E-07

EXPOSURE ROUTE TOTAL 9.E-09 6.E-05
EXPOSURE POINT TOTAL 9.E-09 6.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 6.E-05

SOIL TOTAL 2.E-06 2.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.158
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 8790 mg/kg NC NC 2.8E-03 mg/kg/day 1.0E+00 mg/kg/day 3.E-03

Arsenic 6.3 mg/kg 6.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 2.0E-06 mg/kg/day 3.0E-04 mg/kg/day 7.E-03
Chromium 20.9 mg/kg NC NC 6.5E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 5 mg/kg NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 60.8 mg/kg NC NC 1.9E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Iron 12872 mg/kg NC NC 4.0E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Manganese 376.7 mg/kg NC NC 1.2E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Molybdenum 65.7 mg/kg NC NC 2.1E-05 mg/kg/day 5.0E-03 mg/kg/day 4.E-03
Thallium 0.136 mg/kg NC NC 4.3E-08 mg/kg/day ND
Thorium 4.97 mg/kg NC NC 1.6E-06 mg/kg/day ND
Titanium 659.2 mg/kg NC NC 2.1E-04 mg/kg/day ND
Uranium 359 mg/kg NC NC 1.1E-04 mg/kg/day 6.0E-04 mg/kg/day 2.E-01
Zirconium 5.3 mg/kg NC NC 1.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.E-06 2.E-01

DERMAL Aluminum 8790 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.3 mg/kg 8.1E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-07 2.4E-07 mg/kg/day 3.0E-04 mg/kg/day 8.E-04
Chromium 20.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 60.8 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12872 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 376.7 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 65.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.136 mg/kg NC NC -- ND
Thorium 4.97 mg/kg NC NC -- ND
Titanium 659.2 mg/kg NC NC -- ND
Uranium 359 mg/kg NC NC -- 6.0E-04 mg/kg/day
Zirconium 5.3 mg/kg NC NC -- ND

VALUE UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE

--
EXPOSURE ROUTE TOTAL 1.E-07 8.E-04

EXPOSURE POINT TOTAL 1.E-06 2.E-01
EXPOSURE MEDIUM TOTAL 1.E-06 2.E-01

SOIL AIR DUST INHALATION Aluminum 8790 mg/kg NC NC 6.8E-05 ug/m3 5.0E+00 ug/m3 1.E-05
Arsenic 6.3 mg/kg 1.7E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 4.9E-08 ug/m3 1.5E-02 ug/m3 3.E-06
Chromium 20.9 mg/kg 1.0E-07 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 5 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.9E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Copper 60.8 mg/kg NC NC 4.7E-07 ug/m3 ND
Iron 12872 mg/kg NC NC 1.0E-04 ug/m3 ND
Manganese 376.7 mg/kg NC NC 2.9E-06 ug/m3 5.0E-02 ug/m3 6.E-05
Molybdenum 65.7 mg/kg NC NC 5.1E-07 ug/m3 ND
Thallium 0.136 mg/kg NC NC 1.1E-09 ug/m3 ND
Thorium 4.97 mg/kg NC NC 3.9E-08 ug/m3 ND
Titanium 659.2 mg/kg NC NC 5.1E-06 ug/m3 ND
Uranium 359 mg/kg NC NC 2.8E-06 ug/m3 3.0E-01 ug/m3 9.E-06
Zirconium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 9.E-09 9.E-05
EXPOSURE POINT TOTAL 9.E-09 9.E-05

EXPOSURE MEDIUM TOTAL 9.E-09 9.E-05

SOIL TOTAL 1.E-06 2.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E-01

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.159
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 9208 mg/kg NC NC 3.0E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 8.29 mg/kg 3.8E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 6.E-07 2.7E-05 mg/kg/day 3.0E-04 mg/kg/day 9.E-02
Chromium 22 mg/kg NC NC 7.1E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 5.09 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 142.5 mg/kg NC NC 4.6E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 13226 mg/kg NC NC 4.3E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 175.9 mg/kg NC NC 5.7E-04 mg/kg/day 7.1E-02 mg/kg/day 8.E-03
Molybdenum 145.7 mg/kg NC NC 4.7E-04 mg/kg/day 5.0E-03 mg/kg/day 9.E-02
Thallium 0.132 mg/kg NC NC 4.3E-07 mg/kg/day ND
Thorium 7.35 mg/kg NC NC 2.4E-05 mg/kg/day ND
Titanium 680 mg/kg NC NC 2.2E-03 mg/kg/day ND
Uranium 301 mg/kg NC NC 9.7E-04 mg/kg/day 2.0E-03 mg/kg/day 5.E-01
Zirconium 18.7 mg/kg NC NC 6.0E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 6.E-07 8.E-01

DERMAL Aluminum 9208 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 8.29 mg/kg 3.4E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-08 2.4E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Chromium 22 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 5.09 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 142.5 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 13226 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 175.9 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 145.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.132 mg/kg NC NC -- ND
Thorium 7.35 mg/kg NC NC -- ND
Titanium 680 mg/kg NC NC -- ND
Uranium 301 mg/kg NC NC -- 2.0E-03 mg/kg/day
Zirconium 18.7 mg/kg NC NC -- 2.0E-03 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 5.E-08 8.E-03

EXPOSURE POINT TOTAL 6.E-07 8.E-01
EXPOSURE MEDIUM TOTAL 6.E-07 8.E-01

SOIL AIR DUST INHALATION Aluminum 9208 mg/kg NC NC 2.7E-01 ug/m3 5.0E+00 ug/m3 5.E-02
Arsenic 8.29 mg/kg 3.4E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 2.4E-04 ug/m3 1.5E-02 ug/m3 2.E-02
Chromium 22 mg/kg 9.1E-06 ug/m3 8.4E-02 (ug/m3)-1 8.E-07 6.4E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Cobalt 5.09 mg/kg 2.1E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.5E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 142.5 mg/kg NC NC 4.1E-03 ug/m3 ND
Iron 13226 mg/kg NC NC 3.8E-01 ug/m3 ND
Manganese 175.9 mg/kg NC NC 5.1E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Molybdenum 145.7 mg/kg NC NC 4.2E-03 ug/m3 ND
Thallium 0.132 mg/kg NC NC 3.8E-06 ug/m3 ND
Thorium 7.35 mg/kg NC NC 2.1E-04 ug/m3 ND
Titanium 680 mg/kg NC NC 2.0E-02 ug/m3 ND
Uranium 301 mg/kg NC NC 8.7E-03 ug/m3 4.0E-01 ug/m3 2.E-02
Zirconium 18.7 mg/kg NC NC 5.4E-04 ug/m3 4.0E-01 ug/m3 1.E-03

EXPOSURE ROUTE TOTAL 8.E-07 2.E-01
EXPOSURE POINT TOTAL 8.E-07 2.E-01

EXPOSURE MEDIUM TOTAL 8.E-07 2.E-01

SOIL TOTAL 1.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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TABLE 7-F.160
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Aluminum 8790 mg/kg NC NC 2.8E-02 mg/kg/day 1.0E+00 mg/kg/day 3.E-02

Arsenic 6.3 mg/kg 2.9E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 2.0E-05 mg/kg/day 3.0E-04 mg/kg/day 7.E-02
Chromium 20.9 mg/kg NC NC 6.7E-05 mg/kg/day 2.0E-02 mg/kg/day 3.E-03
Cobalt 5 mg/kg NC NC 1.6E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Copper 60.8 mg/kg NC NC 2.0E-04 mg/kg/day 4.0E-02 mg/kg/day 5.E-03
Iron 12872 mg/kg NC NC 4.2E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Manganese 376.7 mg/kg NC NC 1.2E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Molybdenum 65.7 mg/kg NC NC 2.1E-04 mg/kg/day 5.0E-03 mg/kg/day 4.E-02
Thallium 0.136 mg/kg NC NC 4.4E-07 mg/kg/day ND
Thorium 4.97 mg/kg NC NC 1.6E-05 mg/kg/day ND
Titanium 659.2 mg/kg NC NC 2.1E-03 mg/kg/day ND
Uranium 359 mg/kg NC NC 1.2E-03 mg/kg/day 2.0E-03 mg/kg/day 6.E-01
Zirconium 5.3 mg/kg NC NC 1.7E-05 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-07 8.E-01

DERMAL Aluminum 8790 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 6.3 mg/kg 2.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-08 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6.E-03
Chromium 20.9 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 5 mg/kg NC NC -- 3.0E-03 mg/kg/day
Copper 60.8 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 12872 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 376.7 mg/kg NC NC -- 2.8E-03 mg/kg/day
Molybdenum 65.7 mg/kg NC NC -- 5.0E-03 mg/kg/day
Thallium 0.136 mg/kg NC NC -- ND
Thorium 4.97 mg/kg NC NC -- ND
Titanium 659.2 mg/kg NC NC -- ND
Uranium 359 mg/kg NC NC -- 2.0E-03 mg/kg/day
Zirconium 5.3 mg/kg NC NC -- ND

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

--
EXPOSURE ROUTE TOTAL 4.E-08 6.E-03

EXPOSURE POINT TOTAL 5.E-07 8.E-01
EXPOSURE MEDIUM TOTAL 5.E-07 8.E-01

SOIL AIR DUST INHALATION Aluminum 8790 mg/kg NC NC 2.5E-01 ug/m3 5.0E+00 ug/m3 5.E-02
Arsenic 6.3 mg/kg 2.6E-06 ug/m3 4.3E-03 (ug/m3)-1 1.E-08 1.8E-04 ug/m3 1.5E-02 ug/m3 1.E-02
Chromium 20.9 mg/kg 8.6E-06 ug/m3 8.4E-02 (ug/m3)-1 7.E-07 6.0E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Cobalt 5 mg/kg 2.1E-06 ug/m3 2.5E-06 (ug/m3)-1 5.E-12 1.4E-04 ug/m3 2.0E-02 ug/m3 7.E-03
Copper 60.8 mg/kg NC NC 1.8E-03 ug/m3 ND
Iron 12872 mg/kg NC NC 3.7E-01 ug/m3 ND
Manganese 376.7 mg/kg NC NC 1.1E-02 ug/m3 5.0E-02 ug/m3 2.E-01
Molybdenum 65.7 mg/kg NC NC 1.9E-03 ug/m3 ND
Thallium 0.136 mg/kg NC NC 3.9E-06 ug/m3 ND
Thorium 4.97 mg/kg NC NC 1.4E-04 ug/m3 ND
Titanium 659.2 mg/kg NC NC 1.9E-02 ug/m3 ND
Uranium 359 mg/kg NC NC 1.0E-02 ug/m3 4.0E-01 ug/m3 3.E-02
Zirconium 5.3 mg/kg NC NC 1.5E-04 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.E-07 3.E-01
EXPOSURE POINT TOTAL 7.E-07 3.E-01

EXPOSURE MEDIUM TOTAL 7.E-07 3.E-01

SOIL TOTAL 1.E-06 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 06/01/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/04/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3
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APPENDIX G2 
 

Dermal Exposure to Water (supporting calculations) 
  



org3_99 1

CALCULATION of PC event:  T = 0.58 hours

Event time (hr/event): t_event = 0.58 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

154 4-Nitrophenol 100-02-7 139.1 1.91 3.2E-03 4.8E-03 5.6E-03 7.3E-03 0.0 0.64 1.54 1.0 1.0E+00 4.8E-03 8.1E-03
109 Ethylbenzene 100-41-4 106.2 3.15 1.9E-03 4.9E-02 1.2E+00 0.2 0.42 1.01 1.0 1.0E+00 4.9E-02 6.7E-02
184 Styrene 100-42-5 104.1 2.95 1.5E-03 3.7E-02 9.4E-01 0.1 0.41 0.98 1.0 1.0E+00 3.7E-02 5.0E-02

24 Benzyl chloride 100-44-7 127.0 2.30 4.1E-04 1.0E-02 2.5E-01 0.0 0.55 1.32 1.0 1.0E+00 1.0E-02 1.6E-02
166 Nitrosopiperidine, n- 100-75-4 350.3 0.36 1.1E-06 2.9E-05 7.6E-04 0.0 9.83 23.60 1.0 1.0E+00 2.9E-05 1.9E-04
137 Methylene bis(2-chloroaniline), 4,4'- 101-14-4 267.2 3.94 8.2E-04 2.1E-02 5.2E-01 0.1 3.36 8.06 0.9 1.0E+00 2.1E-02 7.2E-02
138 Methylene bis(N,N'-dimethyl)aniline, 4,4'- 101-61-1 254.0 4.75 3.2E-03 8.4E-02 2.2E+00 0.5 2.83 6.80 1.0 1.0E+00 8.4E-02 3.0E-01
140 Methylenedianiline, 4,4'- 101-77-9 198.0 1.59 5.7E-05 1.4E-03 3.4E-02 0.0 1.37 3.30 1.0 1.0E+00 1.4E-03 3.4E-03

61 Diaminotoluene, 2,4- 101-80-4 200.0 2.06 1.1E-04 2.8E-03 6.7E-02 0.0 1.41 3.38 1.0 1.0E+00 2.8E-03 6.9E-03
89 Dimethylphenol, 2,4- 105-67-9 122.2 2.30 4.4E-04 1.1E-02 2.7E-01 0.0 0.52 1.24 1.0 1.0E+00 1.1E-02 1.6E-02
29 Bromophenol, p- 106-41-2 173.0 2.59 5.8E-03 8.8E-03 1.3E-02 0.0 0.99 2.39 1.0 1.0E+00 8.8E-03 1.9E-02
53 p-Cresol 106-44-5 108.1 1.95 4.8E-03 7.7E-03 1.8E-02 1.2E-02 0.0 0.43 1.03 1.0 1.0E+00 7.7E-03 1.1E-02
66 Dichlorobenzene, 1,4- 106-46-7 147.0 3.39 1.7E-03 4.2E-02 1.1E+00 0.2 0.71 1.71 1.0 1.0E+00 4.2E-02 7.4E-02
47 4-Chlorophenol 106-48-9 128.6 2.39 7.3E-03 1.2E-02 3.6E-02 1.8E-02 0.1 0.56 1.34 1.0 1.0E+00 1.2E-02 1.8E-02
99 Epichlorohydrin 106-89-8 92.0 -0.21 1.3E-05 3.5E-04 8.9E-03 0.0 0.35 0.84 1.0 1.0E+00 3.5E-04 4.3E-04

**  111 Ethylenedibromide 106-93-4 188.0 1.96 1.1E-04 2.8E-03 6.8E-02 ** 0.0 1.21 2.90 1.0 1.0E+00 2.8E-03 6.4E-03
30 Butadiene, 1,3- 106-99-0 54.0 1.99 6.5E-04 1.6E-02 4.1E-01 0.0 0.21 0.51 1.0 1.0E+00 1.6E-02 1.6E-02

4 Acrolein 107-02-8 56.1 -0.10 2.5E-05 6.5E-04 1.7E-02 0.0 0.22 0.53 1.0 1.0E+00 6.5E-04 6.6E-04
**     8 Allyl chloride 107-05-1 76.5 1.45 2.2E-04 5.4E-03 1.3E-01 ** 0.0 0.29 0.69 1.0 1.0E+00 5.4E-03 6.0E-03
**    70 Dichloroethane, 1,2- 107-06-2 99.0 1.48 1.7E-04 4.2E-03 1.0E-01 ** 0.0 0.38 0.92 1.0 1.0E+00 4.2E-03 5.5E-03

6 Acrylonitrile 107-13-1 53.1 0.25 4.5E-05 1.2E-03 2.9E-02 0.0 0.21 0.51 1.0 1.0E+00 1.2E-03 1.2E-03
132 Methoxypropan-2-ol, 1- 107-98-2 90.0 -0.18 1.4E-05 3.7E-04 9.6E-03 0.0 0.34 0.82 1.0 1.0E+00 3.7E-04 4.6E-04
175 Pentanone, 4-methyl-2- 108-10-1 100.0 1.19 1.1E-04 2.7E-03 6.6E-02 0.0 0.39 0.93 1.0 1.0E+00 2.7E-03 3.5E-03
209 Xylene, m- 108-38-3 106.2 3.20 2.1E-03 5.3E-02 1.4E+00 0.2 0.42 1.01 1.0 1.0E+00 5.3E-02 7.2E-02
51 m-Cresol 108-39-4 108.1 1.96 4.9E-03 7.8E-03 1.5E-02 1.2E-02 0.0 0.43 1.03 1.0 1.0E+00 7.8E-03 1.1E-02

182 Resorcinol 108-46-3 110.1 0.80 7.7E-04 1.3E-03 2.1E-03 0.0 0.44 1.06 1.0 1.0E+00 1.3E-03 1.8E-03
193 Toluene 108-88-3 92.1 2.73 1.2E-03 3.1E-02 7.8E-01 0.1 0.35 0.84 1.0 1.0E+00 3.1E-02 3.9E-02

40 Chlorobenzene 108-90-7 112.6 2.84 1.1E-03 2.8E-02 7.1E-01 0.1 0.46 1.09 1.0 1.0E+00 2.8E-02 4.0E-02
177 Phenol 108-95-2 94.1 1.46 2.7E-03 4.3E-03 8.1E-03 7.0E-03 0.0 0.36 0.86 1.0 1.0E+00 4.3E-03 5.5E-03
131 Methoxyethanol, 2- 109-86-4 76.0 -0.77 6.8E-06 1.8E-04 4.8E-03 0.0 0.28 0.68 1.0 1.0E+00 1.8E-04 2.0E-04

Tetrahydrofuran 109-99-9 72.1 0.46  1.2E-03 1.3E+00 0.0 0.27 0.65 1.0 1.0E+00 1.2E-03 1.4E-03
104 2-Ethoxy ethanol (Cellosolve) 110-80-5 90.1 -0.32 1.5E-04 3.0E-04 6.1E-04 0.0 0.34 0.82 1.0 1.0E+00 3.0E-04 3.7E-04
105 Ethoxyethyl acetate, 2- 111-15-9 132.0 0.65 3.1E-05 7.7E-04 1.9E-02 0.0 0.59 1.41 1.0 1.0E+00 7.7E-04 1.2E-03
124 n-Hexanol 111-27-3 102.2 2.03 5.8E-03 9.3E-03 1.3E-02 1.5E-02 0.0 0.40 0.96 1.0 1.0E+00 9.3E-03 1.2E-02

25 Bis(2-chloroethyl)ether 111-44-4 143.0 1.29 7.2E-05 1.8E-03 4.4E-02 0.0 0.68 1.62 1.0 1.0E+00 1.8E-03 3.1E-03
160 Nitrosodiethanolamine, n- 1116-54-7 134.0 -1.58 8.9E-07 2.5E-05 6.9E-04 0.0 0.60 1.44 1.0 1.0E+00 2.5E-05 4.0E-05
119 n-Heptanol 111-70-6 116.2 2.62 1.2E-02 1.9E-02 3.2E-02 3.2E-02 0.1 0.48 1.15 1.0 1.0E+00 1.9E-02 2.8E-02

33 Butoxyethanol, 2- 111-76-2 118.0 0.83 4.9E-05 1.2E-03 3.0E-02 0.0 0.49 1.17 1.0 1.0E+00 1.2E-03 1.8E-03
103 Ethanol, 2-(2-methoxyethoxy)- 111-77-3 120.0 -0.42 6.7E-06 1.7E-04 4.5E-03 0.0 0.50 1.20 1.0 1.0E+00 1.7E-04 2.6E-04
168 n-Octanol 111-87-5 130.2 2.97 1.6E-02 2.7E-02 5.2E-02 4.7E-02 0.1 0.57 1.37 1.0 1.0E+00 2.7E-02 4.4E-02
102 Ethanol, 2-(2-ethoxyethoxy)- 111-90-0 134.0 -0.08 9.6E-06 2.5E-04 6.3E-03 0.0 0.60 1.44 1.0 1.0E+00 2.5E-04 4.0E-04

*    57 n-Decanol 112-30-1 158.3 4.57 9.5E-02 2.2E-01 7.9E-02 5.1E-01 * 1.1 0.82 3.18 1.0 1.0E+00 2.2E-01 4.2E-01
101 Ethanol, 2-(2-butoxyethoxy)- 112-34-5 162.0 -0.92 1.8E-06 4.7E-05 1.3E-03 0.0 0.86 2.07 1.0 1.0E+00 4.7E-05 9.2E-05

10 Aminoanthraquinone, 2- 117-79-3 223.0 2.15 9.7E-05 2.4E-03 5.7E-02 0.0 1.90 4.56 1.0 1.0E+00 2.4E-03 6.8E-03
58 Di-2-ethylhexyl phthalate 117-81-7 391.0 5.11 9.4E-04 2.5E-02 6.6E-01 0.2 16.64 39.93 0.8 1.0E+00 2.5E-02 1.7E-01

*   120 Hexachlorobenzene 118-74-1 284.8 5.31 4.9E-03 1.3E-01 3.6E+00 * 0.9 4.22 16.21 0.9 1.0E+00 1.3E-01 5.2E-01
155 Nitrophenol, 4-amino-2- 119-34-6 154.1 0.96 3.8E-05 9.3E-04 2.3E-02 0.0 0.78 1.87 1.0 1.0E+00 9.3E-04 1.7E-03

81 Dimethoxybenzidine, 3,3'- 119-90-4 254.4 1.81 3.8E-05 9.3E-04 2.3E-02 0.0 2.85 6.84 1.0 1.0E+00 9.3E-04 3.3E-03
86 Dimethylbenzidine, 3,3'- 119-93-7 212.3 2.34 1.5E-04 3.6E-03 8.8E-02 0.0 1.65 3.97 1.0 1.0E+00 3.6E-03 9.8E-03
50 Cresidine, p- 120-71-8 137.2 1.67 1.4E-04 3.4E-03 8.4E-02 0.0 0.63 1.50 1.0 1.0E+00 3.4E-03 5.7E-03

197 Trichlorobenzene, 1,2,4- 120-82-1 181.5 3.98 2.6E-03 6.6E-02 1.7E+00 0.3 1.11 2.66 1.0 1.0E+00 6.6E-02 1.5E-01
73 2,4-Dichlorophenol 120-83-2 163.0 3.06 1.2E-02 2.1E-02 6.0E-02 3.4E-02 0.1 0.87 2.10 1.0 1.0E+00 2.1E-02 4.1E-02
92 Dinitrotoluene, 2,4- 121-14-2 182.1 1.98 1.3E-04 3.1E-03 7.5E-02 0.0 1.12 2.69 1.0 1.0E+00 3.1E-03 6.9E-03
96 Diphenylhydrazine, 1,2- 122-66-7 184.2 2.94 5.3E-04 1.3E-02 3.2E-01 0.1 1.15 2.76 1.0 1.0E+00 1.3E-02 2.9E-02

114 4-Ethylphenol 123-07-9 122.2 2.58 1.0E-02 1.7E-02 3.5E-02 2.7E-02 0.1 0.52 1.24 1.0 1.0E+00 1.7E-02 2.5E-02
94 Dioxane, 1,4- 123-91-1 88.1 -0.27 1.3E-05 3.3E-04 8.6E-03 0.0 0.33 0.80 1.0 1.0E+00 3.3E-04 4.0E-04

**    42 Chlorodibromomethane 124-48-1 208.3 2.23 1.3E-04 3.2E-03 7.9E-02 ** 0.0 1.57 3.77 1.0 1.0E+00 3.2E-03 8.5E-03
*  203 Tris(2,3-dibromopropyl)phosphate 126-72-7 697.6 4.98 1.3E-05 3.9E-04 1.1E-02 * 0.0 874.39 2098.53 1.0 1.0E+00 3.9E-04 2.4E-02
**  187 Tetrachlorethylene 127-18-4 165.8 3.40 1.3E-03 3.3E-02 8.4E-01 ** 0.2 0.91 2.18 1.0 1.0E+00 3.3E-02 6.7E-02

82 Dimethyl phthalate 131-11-3 194.0 1.56 5.7E-05 1.4E-03 3.4E-02 0.0 1.30 3.13 1.0 1.0E+00 1.4E-03 3.3E-03
34 Captan 133-06-2 300.0 2.35 4.8E-05 1.2E-03 2.9E-02 0.0 5.13 12.32 1.0 1.0E+00 1.2E-03 5.6E-03

145 Naphthylamine, 1- 134-32-7 143.2 2.25 3.1E-04 7.7E-03 1.9E-01 0.0 0.68 1.62 1.0 1.0E+00 7.7E-03 1.3E-02
144 2-Naphthol 135-19-3 144.2 2.84 1.1E-02 1.9E-02 2.8E-02 3.1E-02 0.1 0.69 1.64 1.0 1.0E+00 1.9E-02 3.3E-02
147 Nitrilotriacetic acid 139-13-9 191.0 -0.18 3.9E-06 1.0E-04 2.6E-03 0.0 1.26 3.01 1.0 1.0E+00 1.0E-04 2.4E-04
190 Thiodianiline, 4,4'- 139-65-1 216.0 2.03 8.8E-05 2.1E-03 5.2E-02 0.0 1.73 4.16 1.0 1.0E+00 2.1E-03 6.0E-03
106 Ethyl acrylate 140-88-5 100.0 1.32 1.3E-04 3.2E-03 8.0E-02 0.0 0.39 0.93 1.0 1.0E+00 3.2E-03 4.2E-03
167 n-Nonanol 143-08-8 144.3 3.77 4.0E-02 7.8E-02 6.0E-02 1.5E-01 0.4 0.69 1.65 1.0 1.0E+00 7.8E-02 1.4E-01

78 Diepoxybutane 1464-53-5 86.1 -1.84 1.1E-06 3.1E-05 8.7E-04 0.0 0.32 0.78 1.0 1.0E+00 3.1E-05 3.7E-05
112 Ethyleneimine 151-56-4 43.0 -1.12 6.0E-06 1.6E-04 4.4E-03 0.0 0.19 0.45 1.0 1.0E+00 1.6E-04 1.5E-04
162 Nitrosodiphenylamine, p- 156-10-5 198.2 3.50 1.0E-03 2.6E-02 6.4E-01 0.1 1.38 3.31 1.0 1.0E+00 2.6E-02 6.3E-02

Chromium (III) 16065-83-1 5.8E-04
165 Nitrosonornicotine, n- 16543-55-8 177.2 0.03 6.5E-06 1.7E-04 4.2E-03 0.0 1.05 2.52 1.0 1.0E+00 1.7E-04 3.6E-04

*   186 TCDD 1746-01-6 322.0 6.80 2.7E-02 8.1E-01 2.5E+01 * 5.6 6.82 30.09 0.5 1.0E+00 8.1E-01 2.2E+00
*  150 Nitrofen 1836-75-5 284.1 5.53 6.8E-03 1.9E-01 5.2E+00 * 1.2 4.18 16.33 0.9 1.0E+00 1.9E-01 7.3E-01

Chromium (VI) 18540-29-9 1.2E-03
48 Chlorothalonil 1897-45-6 265.9 3.86 7.4E-04 1.9E-02 4.7E-01 0.1 3.30 7.93 0.9 1.0E+00 1.9E-02 6.4E-02

*  126 Indeno(1,2,3-CD)pyrene 193-39-5 276.3 6.58 3.5E-02 1.0E+00 3.1E+01 * 6.7 3.78 16.83 0.6 1.0E+00 1.0E+00 2.6E+00
*   170 PCB-chlorobiphenyl, 4- 2051-62-9 292.0 6.50 2.5E-02 7.5E-01 2.2E+01 * 4.9 4.63 20.27 0.6 1.0E+00 7.5E-01 2.0E+00
*    21 Benzo-b-fluoranthene 205-99-2 252.3 6.12 2.4E-02 7.0E-01 2.0E+01 * 4.3 2.77 12.03 1.0 1.0E+00 7.0E-01 2.5E+00
*   115 Fluoranthene 206-44-0 202.3 4.95 8.3E-03 2.2E-01 6.0E+00 * 1.2 1.45 5.68 1.0 1.0E+00 2.2E-01 5.7E-01
*    49 Chrysene 218-01-9 228.3 5.66 1.7E-02 4.7E-01 1.3E+01 * 2.8 2.03 8.53 1.0 1.0E+00 4.7E-01 1.4E+00
*   171 PCB-hexachlorobiphenyl 26601-64-9 361.0 6.72 1.4E-02 4.3E-01 1.3E+01 * 3.2 11.29 47.90 0.5 1.0E+00 4.3E-01 1.5E+00
*   125 Hydrazine/Hydrazine sulfate 302-01-2 32.0 -2.07 1.5E-06 4.4E-05 1.3E-03 * 0.0 0.16 0.39 1.0 1.0E+00 4.4E-05 3.9E-05

7 Aldrin 309-00-2 365.0 3.01 5.7E-05 1.4E-03 3.5E-02 0.0 11.89 28.54 1.0 1.0E+00 1.4E-03 1.0E-02
163 Nitrosomethylvinylamine, n- 4549-40-0 86.1 0.00 2.0E-05 5.1E-04 1.3E-02 0.0 0.32 0.78 1.0 1.0E+00 5.1E-04 6.2E-04

16 Auramine 492-80-8 267.4 3.54 4.5E-04 1.1E-02 2.8E-01 0.1 3.37 8.09 0.9 1.0E+00 1.1E-02 3.9E-02
116 Formaldehyde 50-00-0 30.0 0.35 7.1E-05 1.8E-03 4.6E-02 0.0 0.16 0.38 1.0 1.0E+00 1.8E-03 1.6E-03

*    56 DDT 50-29-3 355.0 6.36 9.2E-03 2.7E-01 7.8E+00 * 1.9 10.45 42.51 0.7 1.0E+00 2.7E-01 1.3E+00
*    20 Benzo-a-pyrene 50-32-8 250.0 6.10 2.4E-02 7.0E-01 2.0E+01 * 4.3 2.69 11.67 1.0 1.0E+00 7.0E-01 2.4E+00
** 142 Mustard Gas 505-60-2 159.1 2.03 1.8E-04 4.5E-03 1.1E-01 ** 0.0 0.83 2.00 1.0 1.0E+00 4.5E-03 8.6E-03

38 Chlordane (cis) 5103-71-9 410.0 5.47 1.2E-03 3.4E-02 9.2E-01 0.3 21.27 51.05 0.7 1.0E+00 3.4E-02 2.3E-01
39 Chlordane (trans) 5103-74-2 410.0 5.47 1.2E-03 3.4E-02 9.2E-01 0.3 21.27 51.05 0.7 1.0E+00 3.4E-02 2.3E-01
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CALCULATION of PC event:  T = 0.58 hours

Event time (hr/event): t_event = 0.58 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

91 Dinitrophenol, 2,4- 51-28-5 184.1 1.54 6.3E-05 1.5E-03 3.7E-02 0.0 1.15 2.76 1.0 1.0E+00 1.5E-03 3.5E-03
31 2,3-Butanediol 513-85-9 90.1 -0.92 5.2E-05 1.2E-04 4.0E-05 2.8E-04 0.0 0.34 0.82 1.0 1.0E+00 1.2E-04 1.5E-04

129 Mechlorethamine 51-75-2 156.0 1.07 4.4E-05 1.1E-03 2.6E-02 0.0 0.80 1.92 1.0 1.0E+00 1.1E-03 2.0E-03
107 Ethyl carbamate 51-79-6 89.0 -0.15 1.5E-05 3.9E-04 1.0E-02 0.0 0.34 0.81 1.0 1.0E+00 3.9E-04 4.8E-04
178 Phenol, 4,6-dinitro-2-methyl- 534-52-1 198.1 2.12 1.3E-04 3.1E-03 7.6E-02 0.0 1.38 3.30 1.0 1.0E+00 3.1E-03 7.7E-03

*    62 Dibenzo(a,h)anthracene 53-70-3 278.4 6.84 4.9E-02 1.5E+00 4.7E+01 * 9.7 3.88 17.57 0.6 1.0E+00 1.5E+00 3.8E+00
3 Acetylaminofluorene, 2- 53-96-3 223.0 3.24 5.0E-04 1.2E-02 3.1E-01 0.1 1.90 4.56 1.0 1.0E+00 1.2E-02 3.6E-02

**    72 Dichloroethylene, 1,2- (trans) 540-59-0 96.9 1.86 3.1E-04 7.7E-03 1.9E-01 ** 0.0 0.37 0.89 1.0 1.0E+00 7.7E-03 9.9E-03
65 Dichlorobenzene, 1,3- 541-73-1 147.0 3.60 2.3E-03 5.8E-02 1.5E+00 0.3 0.71 1.71 1.0 1.0E+00 5.8E-02 1.0E-01

**    75 Dichloropropene, 1,3- 542-75-6 111.0 1.60 1.7E-04 4.3E-03 1.1E-01 ** 0.0 0.45 1.07 1.0 1.0E+00 4.3E-03 6.1E-03
161 Nitrosodiethylamine, n- 55-18-5 88.0 0.48 4.2E-05 1.0E-03 2.6E-02 0.0 0.33 0.80 1.0 1.0E+00 1.0E-03 1.3E-03
153 3-Nitrophenol 554-84-7 139.1 2.00 3.7E-03 5.5E-03 5.6E-03 8.4E-03 0.0 0.64 1.54 1.0 1.0E+00 5.5E-03 9.3E-03

** 36 Carbon tetrachloride 56-23-5 153.8 2.83 6.6E-04 1.6E-02 4.0E-01 ** 0.1 0.78 1.86 1.0 1.0E+00 1.6E-02 3.0E-02
169 Parathion 56-38-2 291.0 3.83 5.1E-04 1.3E-02 3.2E-01 0.1 4.57 10.97 0.9 1.0E+00 1.3E-02 5.2E-02

*    19 Benzo-a-anthracene 56-55-3 228.3 5.66 1.7E-02 4.7E-01 1.3E+01 * 2.8 2.03 8.53 1.0 1.0E+00 4.7E-01 1.4E+00
117 Glycerol 56-81-5 92.1 -1.76 1.1E-06 3.2E-05 9.1E-04 0.0 0.35 0.84 1.0 1.0E+00 3.2E-05 4.0E-05

Cyanate 57-12-5 5.8E-04
*  205 Urea 57-13-6 60.0 -2.11 9.9E-07 2.9E-05 8.3E-04 * 0.0 0.23 0.55 1.0 1.0E+00 2.9E-05 3.0E-05

88 Dimethylhydrazine, 1,1- 57-14-7 60.0 -1.50 2.6E-06 7.3E-05 2.0E-03 0.0 0.23 0.55 1.0 1.0E+00 7.3E-05 7.6E-05
180 Propiolactone, beta- 57-57-8 72.0 -0.46 1.2E-05 3.1E-04 8.0E-03 0.0 0.27 0.65 1.0 1.0E+00 3.1E-04 3.3E-04

37 Chlordane 57-74-9 409.8 5.54 1.4E-03 3.8E-02 1.0E+00 0.3 21.21 50.91 0.7 1.0E+00 3.8E-02 2.6E-01
128 Lindane 58-89-9 291.0 3.72 4.3E-04 1.1E-02 2.7E-01 0.1 4.57 10.97 0.9 1.0E+00 1.1E-02 4.4E-02

** 206 Vinyl bromide 593-60-2 107.0 1.57 1.8E-04 4.3E-03 1.1E-01 ** 0.0 0.42 1.02 1.0 1.0E+00 4.3E-03 6.0E-03
41 4-Chlorocresol 59-50-7 142.6 3.10 1.7E-02 2.9E-02 5.5E-02 4.9E-02 0.1 0.67 1.61 1.0 1.0E+00 2.9E-02 4.9E-02

164 Nitrosomorpholine, n- 59-89-2 116.1 -0.44 6.9E-06 1.8E-04 4.6E-03 0.0 0.48 1.14 1.0 1.0E+00 1.8E-04 2.6E-04
11 Aminoazobenzene, p- 60-09-3 197.0 2.62 2.8E-04 6.8E-03 1.7E-01 0.0 1.36 3.26 1.0 1.0E+00 6.8E-03 1.7E-02
85 Dimethylaminoazobenzene, 4- 60-11-7 225.0 4.58 3.6E-03 9.5E-02 2.5E+00 0.5 1.95 4.67 1.0 1.0E+00 9.5E-02 2.8E-01

108 Ethyl ether 60-29-7 74.1 0.89 1.4E-03 2.3E-03 1.6E-02 4.0E-03 0.0 0.28 0.67 1.0 1.0E+00 2.3E-03 2.6E-03
2 Acetamide 60-35-5 59.0 -1.26 3.9E-06 1.1E-04 2.9E-03 0.0 0.23 0.55 1.0 1.0E+00 1.1E-04 1.1E-04

77 Dieldrin 60-57-1 381.0 4.56 4.7E-04 1.2E-02 3.2E-01 0.1 14.62 35.09 0.8 1.0E+00 1.2E-02 7.9E-02
93 Dinitrotoluene, 2,6- 606-20-2 182.1 1.72 8.5E-05 2.1E-03 5.1E-02 0.0 1.12 2.69 1.0 1.0E+00 2.1E-03 4.6E-03
59 Diaminoanisole, 2,4- 615-05-4 138.2 -0.12 8.5E-06 2.2E-04 5.6E-03 0.0 0.63 1.52 1.0 1.0E+00 2.2E-04 3.7E-04
97 Dipropylamine, n-nitroso- 621-64-7 130.2 1.36 9.5E-05 2.3E-03 5.8E-02 0.0 0.57 1.37 1.0 1.0E+00 2.3E-03 3.7E-03
14 Aniline 62-53-3 93.1 0.90 7.5E-05 1.9E-03 4.7E-02 0.0 0.35 0.85 1.0 1.0E+00 1.9E-03 2.3E-03

189 Thioacetamide 62-55-5 75.0 0.71 7.0E-05 1.8E-03 4.4E-02 0.0 0.28 0.67 1.0 1.0E+00 1.8E-03 2.0E-03
191 Thiourea 62-56-6 76.0 -0.95 5.1E-06 1.4E-04 3.7E-03 0.0 0.28 0.68 1.0 1.0E+00 1.4E-04 1.5E-04

76 Dichlorvos 62-73-7 221.0 1.47 3.5E-05 8.5E-04 2.1E-02 0.0 1.85 4.44 1.0 1.0E+00 8.5E-04 2.4E-03
84 Dimethylamine, n-nitroso- 62-75-9 74.1 -0.57 9.6E-06 2.5E-04 6.6E-03 0.0 0.28 0.67 1.0 1.0E+00 2.5E-04 2.8E-04

194 Toluidine hydrochloride, o- 636-21-5 143.2 1.29 7.2E-05 1.8E-03 4.4E-02 0.0 0.68 1.62 1.0 1.0E+00 1.8E-03 3.1E-03
100 Ethanol 64-17-5 46.1 -0.31 2.6E-04 5.4E-04 7.9E-04 1.1E-03 0.0 0.19 0.46 1.0 1.0E+00 5.4E-04 5.2E-04

80 Diethyl sulfate 64-67-5 154.0 1.14 5.0E-05 1.2E-03 3.0E-02 0.0 0.78 1.87 1.0 1.0E+00 1.2E-03 2.3E-03
22 Benzoic acid 65-85-0 122.0 1.87 2.3E-04 5.7E-03 1.4E-01 0.0 0.51 1.24 1.0 1.0E+00 5.7E-03 8.6E-03

130 Methanol 67-56-1 32.0 -0.77 1.4E-04 3.2E-04 5.0E-04 7.3E-04 0.0 0.16 0.39 1.0 1.0E+00 3.2E-04 2.9E-04
**    44 Chloroform 67-66-3 119.4 1.97 2.8E-04 6.8E-03 1.7E-01 ** 0.0 0.50 1.19 1.0 1.0E+00 6.8E-03 1.0E-02
**  122 Hexachloroethane 67-72-1 236.7 3.93 1.2E-03 3.0E-02 7.6E-01 ** 0.2 2.27 5.44 1.0 1.0E+00 3.0E-02 9.5E-02

123 Hexamethylphosphoramide 680-31-9 179.0 0.03 6.4E-06 1.6E-04 4.1E-03 0.0 1.08 2.58 1.0 1.0E+00 1.6E-04 3.5E-04
159 Nitroso-N-methylurea, n- 684-93-5 103.1 -0.03 1.5E-05 3.9E-04 1.0E-02 0.0 0.40 0.97 1.0 1.0E+00 3.9E-04 5.3E-04
204 Tris(aziridinyl)-para-benzoquinone 68-76-8 231.3 -1.34 3.7E-07 1.0E-05 2.8E-04 0.0 2.11 5.07 1.0 1.0E+00 1.0E-05 3.1E-05
179 n-Propanol 71-23-8 60.1 0.25 5.6E-04 1.1E-03 1.4E-03 2.0E-03 0.0 0.23 0.56 1.0 1.0E+00 1.1E-03 1.1E-03

32 n-Butanol 71-36-3 74.1 0.88 1.3E-03 2.3E-03 2.5E-03 4.0E-03 0.0 0.28 0.67 1.0 1.0E+00 2.3E-03 2.6E-03
174 n-Pentanol 71-41-0 88.2 1.56 3.4E-03 5.5E-03 6.0E-03 8.9E-03 0.0 0.33 0.80 1.0 1.0E+00 5.5E-03 6.6E-03

17 Benzene 71-43-2 78.1 2.13 5.9E-04 1.5E-02 3.7E-01 0.1 0.29 0.70 1.0 1.0E+00 1.5E-02 1.7E-02
**  198 Trichloroethane, 1,1,1- 71-55-6 133.4 2.49 5.1E-04 1.3E-02 3.1E-01 ** 0.1 0.60 1.43 1.0 1.0E+00 1.3E-02 2.1E-02

98 Endrin 72-20-8 381.0 4.56 4.7E-04 1.2E-02 3.2E-01 0.1 14.62 35.09 0.8 1.0E+00 1.2E-02 7.9E-02
*    54 DDD 72-54-8 320.0 5.80 6.4E-03 1.8E-01 5.0E+00 * 1.2 6.65 25.99 0.8 1.0E+00 1.8E-01 7.8E-01
*    55 DDE 72-55-9 318.0 5.69 5.6E-03 1.6E-01 4.3E+00 * 1.1 6.48 25.08 0.8 1.0E+00 1.6E-01 6.7E-01

Manganese 7439-96-5 5.8E-04
Insoluble or metallic mercury 7439-97-6 5.8E-04
Molybdenum 7439-98-7 5.8E-04
Nickel 7440-02-0 1.2E-04
Silver 7440-22-4 3.5E-04
Thallium 7440-28-0 5.8E-04
Antimony 7440-36-0 5.8E-04
Arsenic (arsenite) 7440-38-2 5.8E-04
Barium 7440-39-3 5.8E-04
Beryllium 7440-41-7 5.8E-04
Cadmium 7440-43-9 5.8E-04
Chromium (total) 7440-47-3 1.2E-03
Cobalt 7440-48-4 5.8E-04
Copper 7440-50-8 5.8E-04
Uranium 7440-61-1 5.8E-04
Vanadium 7440-62-2 5.8E-04
Zinc 7440-66-6 3.5E-04

**    28 Bromomethane 74-83-9 95.0 1.19 1.1E-04 2.8E-03 7.0E-02 ** 0.0 0.36 0.87 1.0 1.0E+00 2.8E-03 3.6E-03
**    45 Chloromethane 74-87-3 50.5 0.91 1.3E-04 3.3E-03 8.3E-02 ** 0.0 0.20 0.49 1.0 1.0E+00 3.3E-03 3.2E-03
** 135 Methyl iodide 74-88-4 142.0 1.51 1.0E-04 2.5E-03 6.2E-02 ** 0.0 0.67 1.60 1.0 1.0E+00 2.5E-03 4.3E-03
**    43 Chloroethane 75-00-3 64.5 1.43 2.4E-04 6.1E-03 1.5E-01 ** 0.0 0.24 0.59 1.0 1.0E+00 6.1E-03 6.3E-03
** 207 Vinyl chloride 75-01-4 62.5 1.36 2.2E-04 5.6E-03 1.4E-01 ** 0.0 0.24 0.57 1.0 1.0E+00 5.6E-03 5.9E-03

1 Acetaldehyde 75-07-0 44.1 -0.22 2.4E-05 6.3E-04 1.6E-02 0.0 0.19 0.45 1.0 1.0E+00 6.3E-04 6.0E-04
** 139 Methylene chloride 75-09-2 84.9 1.25 1.4E-04 3.5E-03 8.8E-02 ** 0.0 0.32 0.76 1.0 1.0E+00 3.5E-03 4.2E-03

35 Carbon disulfide 75-15-0 80.0 2.24 6.9E-04 1.7E-02 4.3E-01 0.1 0.30 0.72 1.0 1.0E+00 1.7E-02 2.0E-02
110 Ethylene oxide 75-21-8 44.1 -0.30 2.2E-05 5.6E-04 1.5E-02 0.0 0.19 0.45 1.0 1.0E+00 5.6E-04 5.4E-04

**    27 Bromoform 75-25-2 252.8 2.37 9.2E-05 2.2E-03 5.5E-02 ** 0.0 2.79 6.70 1.0 1.0E+00 2.2E-03 7.9E-03
**    26 Bromodichloromethane 75-27-4 163.8 2.09 1.9E-04 4.6E-03 1.1E-01 ** 0.0 0.88 2.12 1.0 1.0E+00 4.6E-03 9.1E-03
**    69 Dichloroethane, 1,1- 75-34-3 99.0 1.79 2.7E-04 6.7E-03 1.7E-01 ** 0.0 0.38 0.92 1.0 1.0E+00 6.7E-03 8.8E-03
**    71 Dichloroethylene, 1,1- 75-35-4 96.9 2.13 4.7E-04 1.2E-02 2.9E-01 ** 0.0 0.37 0.89 1.0 1.0E+00 1.2E-02 1.5E-02

136 Methylaziridine, 2- 75-55-8 57.0 -0.60 1.1E-05 3.0E-04 7.9E-03 0.0 0.22 0.53 1.0 1.0E+00 3.0E-04 3.1E-04
181 Propylene oxide 75-56-9 58.1 0.03 3.0E-05 7.7E-04 2.0E-02 0.0 0.23 0.54 1.0 1.0E+00 7.7E-04 8.0E-04



org3_99 3

CALCULATION of PC event:  T = 0.58 hours

Event time (hr/event): t_event = 0.58 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

**  201 Trichlorofluoromethane 75-69-4 137.4 2.53 5.1E-04 1.3E-02 3.2E-01 ** 0.1 0.63 1.51 1.0 1.0E+00 1.3E-02 2.1E-02
**    68 Dichlorodifluoromethane 75-71-8 120.9 2.16 3.6E-04 9.0E-03 2.2E-01 ** 0.0 0.51 1.22 1.0 1.0E+00 9.0E-03 1.3E-02

158 Nitroso-N-ethylurea, n- 759-73-9 117.1 0.23 1.9E-05 4.9E-04 1.2E-02 0.0 0.48 1.16 1.0 1.0E+00 4.9E-04 7.2E-04
118 Heptachlor 76-44-8 373.5 4.27 3.4E-04 8.6E-03 2.2E-01 0.1 13.27 31.85 0.8 1.0E+00 8.6E-03 5.3E-02

*  208 Water 7732-18-5 18.0 -1.38 5.8E-05 1.5E-04 5.0E-04 3.9E-04 * 0.0 0.13 0.32 1.0 1.0E+00 1.5E-04 1.3E-04
83 Dimethyl sulfate 77-78-1 126.0 1.16 7.3E-05 1.8E-03 4.5E-02 0.0 0.54 1.30 1.0 1.0E+00 1.8E-03 2.8E-03

Selenium 7782-49-2 5.8E-04
127 Isophorone 78-59-1 138.2 1.67 1.4E-04 3.4E-03 8.3E-02 0.0 0.63 1.52 1.0 1.0E+00 3.4E-03 5.7E-03

**    74 Dichloropropane, 1,2- 78-87-5 113.0 2.00 3.1E-04 7.8E-03 1.9E-01 ** 0.0 0.46 1.10 1.0 1.0E+00 7.8E-03 1.1E-02
133 Methyl ethyl ketone 78-93-3 72.0 0.29 3.8E-05 9.6E-04 2.4E-02 0.0 0.27 0.65 1.0 1.0E+00 9.6E-04 1.1E-03

**  199 Trichloroethane, 1,1,2- 79-00-5 133.4 2.05 2.6E-04 6.4E-03 1.6E-01 ** 0.0 0.60 1.43 1.0 1.0E+00 6.4E-03 1.0E-02
**  200 Trichloroethylene 79-01-6 131.4 2.42 4.7E-04 1.2E-02 2.9E-01 ** 0.1 0.58 1.39 1.0 1.0E+00 1.2E-02 1.9E-02

5 Acrylamide 79-06-1 71.0 -0.67 8.5E-06 2.2E-04 5.9E-03 0.0 0.27 0.64 1.0 1.0E+00 2.2E-04 2.4E-04
**  188 Tetrachloroethane, 1,1,2,2- 79-34-5 167.9 2.39 2.8E-04 6.9E-03 1.7E-01 ** 0.0 0.93 2.24 1.0 1.0E+00 6.9E-03 1.4E-02

87 Dimethylcarbamyl chloride 79-44-7 107.5 0.00 4.9E-06 3.9E-04 3.4E-03 0.0 0.43 1.02 1.0 1.0E+00 3.9E-04 5.4E-04
156 Nitropropane, 2- 79-46-9 110.0 0.55 3.5E-05 8.8E-04 2.2E-02 0.0 0.44 1.06 1.0 1.0E+00 8.8E-04 1.2E-03
196 Toxaphene 8001-35-2 414.0 4.82 4.5E-04 1.2E-02 3.1E-01 0.1 22.40 53.75 0.8 1.0E+00 1.2E-02 9.5E-02

9 Amino-2-methylanthraquinone, 1- 82-28-0 237.3 2.80 2.2E-04 5.3E-03 1.3E-01 0.0 2.28 5.48 1.0 1.0E+00 5.3E-03 1.7E-02
**  172 Pentachloronitrobenzene 82-68-8 295.3 4.64 1.6E-03 4.2E-02 1.1E+00 ** 0.3 4.83 11.60 0.9 1.0E+00 4.2E-02 1.7E-01

79 Diethyl phthalate 84-66-2 222.0 2.47 1.6E-04 3.9E-03 9.5E-02 0.0 1.87 4.50 1.0 1.0E+00 3.9E-03 1.1E-02
63 Dibutyl phthalate 84-74-2 278.0 4.13 9.4E-04 2.4E-02 6.1E-01 0.2 3.86 9.27 0.9 1.0E+00 2.4E-02 8.9E-02

*   176 Phenanthrene 85-01-8 178.2 4.46 5.5E-03 1.4E-01 3.8E+00 * 0.7 1.06 4.11 1.0 1.0E+00 1.4E-01 3.1E-01
95 Diphenylamine, n-nitroso- 86-30-6 198.2 3.13 5.9E-04 1.5E-02 3.6E-01 0.1 1.38 3.31 1.0 1.0E+00 1.5E-02 3.6E-02

**  121 Hexachlorobutadiene 87-68-3 260.8 4.78 3.1E-03 8.1E-02 2.1E+00 ** 0.5 3.09 7.42 0.9 1.0E+00 8.1E-02 2.7E-01
*   173 Pentachlorophenol 87-86-5 266.4 5.86 1.4E-02 3.9E-01 1.1E+01 * 2.5 3.33 13.82 0.9 1.0E+00 3.9E-01 1.4E+00

202 2,4,6-Trichlorophenol 88-06-2 197.5 3.69 1.9E-02 3.5E-02 6.2E-02 0.2 1.36 3.27 1.0 1.0E+00 3.5E-02 8.5E-02
151 Nitrophenol, 2- 88-75-5 139.1 1.79 1.6E-04 4.0E-03 9.9E-02 0.0 0.64 1.54 1.0 1.0E+00 4.0E-03 6.8E-03
192 Thymol 89-83-8 150.2 3.34 2.1E-02 3.7E-02 5.2E-02 6.6E-02 0.2 0.74 1.78 1.0 1.0E+00 3.7E-02 6.8E-02

15 Anisidine, o- 90-04-0 145.0 1.18 5.9E-05 1.5E-03 3.6E-02 0.0 0.69 1.66 1.0 1.0E+00 1.5E-03 2.6E-03
141 Michler's ketone 90-94-8 268.4 4.07 9.8E-04 2.5E-02 6.3E-01 0.2 3.41 8.19 0.9 1.0E+00 2.5E-02 8.7E-02
143 Naphthalene 91-20-3 128.2 3.30 1.8E-03 4.7E-02 1.2E+00 0.2 0.56 1.34 1.0 1.0E+00 4.7E-02 7.3E-02
146 Naphthylamine, 2- 91-59-8 143.2 2.28 3.3E-04 8.1E-03 2.0E-01 0.0 0.68 1.62 1.0 1.0E+00 8.1E-03 1.4E-02

67 Dichlorobenzidine, 3,3' 91-94-1 253.1 3.51 5.1E-04 1.3E-02 3.2E-01 0.1 2.80 6.72 1.0 1.0E+00 1.3E-02 4.5E-02
157 Nitroso-di-n-butylamine, n- 924-16-3 158.2 1.92 1.6E-04 3.8E-03 9.4E-02 0.0 0.82 1.97 1.0 1.0E+00 3.8E-03 7.3E-03

13 Aminobiphenyl, 4- 92-67-1 169.2 2.80 5.2E-04 1.3E-02 3.2E-01 0.1 0.95 2.27 1.0 1.0E+00 1.3E-02 2.6E-02
18 Benzidine 92-87-5 184.2 1.34 4.6E-05 1.1E-03 2.8E-02 0.0 1.15 2.76 1.0 1.0E+00 1.1E-03 2.5E-03

149 Nitrobiphenyl, 4- 92-93-3 199.2 3.77 1.5E-03 3.8E-02 9.7E-01 0.2 1.40 3.35 1.0 1.0E+00 3.8E-02 9.5E-02
183 Safrole 94-59-7 162.2 2.66 4.6E-04 1.1E-02 2.8E-01 0.1 0.87 2.08 1.0 1.0E+00 1.1E-02 2.2E-02
52 o-Cresol 95-48-7 108.1 1.95 4.8E-03 7.7E-03 1.6E-02 1.2E-02 0.0 0.43 1.03 1.0 1.0E+00 7.7E-03 1.1E-02
64 Dichlorobenzene, 1,2- 95-50-1 147.0 3.38 1.6E-03 4.1E-02 1.0E+00 0.2 0.71 1.71 1.0 1.0E+00 4.1E-02 7.3E-02

195 Toluidine, o- 95-53-4 107.0 1.32 1.2E-04 3.0E-03 7.3E-02 0.0 0.42 1.02 1.0 1.0E+00 3.0E-03 4.1E-03
46 2-Chlorophenol 95-57-8 128.6 2.15 5.2E-03 8.0E-03 3.3E-02 1.2E-02 0.0 0.56 1.34 1.0 1.0E+00 8.0E-03 1.3E-02
90 Dimethylphenol, 3,4- 95-65-8 122.0 2.23 4.0E-04 9.8E-03 2.4E-01 0.0 0.51 1.24 1.0 1.0E+00 9.8E-03 1.5E-02
60 Diaminotoluene 95-80-7 122.0 0.34 2.2E-05 5.4E-04 1.4E-02 0.0 0.51 1.24 1.0 1.0E+00 5.4E-04 8.2E-04

185 Styrene oxide 96-09-3 120.0 1.61 1.6E-04 3.9E-03 9.6E-02 0.0 0.50 1.20 1.0 1.0E+00 3.9E-03 5.8E-03
113 Ethylenethiourea 96-45-7 96.0 -0.66 6.3E-06 1.7E-04 4.3E-03 0.0 0.37 0.88 1.0 1.0E+00 1.7E-04 2.1E-04

12 Aminoazotoluene, o- 97-56-3 225.3 3.92 1.4E-03 3.4E-02 8.7E-01 0.2 1.96 4.69 1.0 1.0E+00 3.4E-02 1.0E-01
23 Benzotrichloride 98-07-7 195.0 2.92 4.5E-04 1.1E-02 2.7E-01 0.1 1.32 3.17 1.0 1.0E+00 1.1E-02 2.7E-02

152 Nitrophenol, 2-amino-4- 99-57-0 154.1 1.36 7.0E-05 1.7E-03 4.2E-02 0.0 0.78 1.87 1.0 1.0E+00 1.7E-03 3.2E-03
148 Nitro-o-anisidine, 5- 99-59-2 152.7 1.47 8.4E-05 2.1E-03 5.1E-02 0.0 0.77 1.84 1.0 1.0E+00 2.1E-03 3.8E-03
134 Methyl-4-hydroxy benzoate 99-76-3 152.1 1.96 3.0E-03 4.4E-03 9.1E-03 6.5E-03 0.0 0.76 1.82 1.0 1.0E+00 4.4E-03 8.1E-03

Mercuric chloride (other soluble salts) 5.8E-04

Flynn's in vitro experimental data CAS MW log Ko/w 95% LCI Kp Kp measured 95% UCI
Kp predicted in vitro data Kp

cm/hr cm/hr
1 Aldosterone 360.4 1.08 4.4E-05 7.8E-05 3.0E-06 1.4E-04
2 Amobarbital 226.3 1.96 1.2E-03 1.7E-03 2.3E-03 2.4E-03
3 Atropine 289.4 1.81 4.1E-04 5.9E-04 8.5E-06 8.6E-04
4 Barbital 184.2 0.65 2.4E-04 3.9E-04 1.1E-04 6.4E-04
5 Benzyl alcohol 108.1 1.10 1.3E-03 2.1E-03 6.0E-03 3.4E-03
6 4-Bromophenol 173.0 2.59 5.8E-03 8.8E-03 3.6E-02 1.3E-02
7 2,3-Butanediol 90.1 -0.92 5.2E-05 1.2E-04 4.0E-05 2.8E-04
8 Butanoic acid (butyric acid) 88.1 0.79 9.9E-04 1.7E-03 1.0E-03 2.9E-03
9 n-Butanol 74.1 0.88 1.3E-03 2.3E-03 2.5E-03 4.0E-03

10 2-Butanone 72.1 0.28 5.1E-04 9.5E-04 4.5E-03 1.8E-03
11 Butobarbital 212.2 1.65 8.8E-04 1.3E-03 1.9E-04 1.8E-03
12 4-Chlorocresol 142.6 3.10 1.7E-02 2.9E-02 5.5E-02 4.9E-02
13 2-Chlorophenol 128.6 2.15 5.2E-03 8.0E-03 3.3E-02 1.2E-02
14 4-Chlorophenol 128.6 2.39 7.3E-03 1.2E-02 3.6E-02 1.8E-02
15 Chloroxylenol 156.6 3.39 2.1E-02 3.7E-02 5.2E-02 6.6E-02
16 Codeine 299.3 0.89 7.6E-05 1.3E-04 4.9E-05 2.2E-04
17 Cortexolone (11-desoxy-17-hydroxycorticosterone) 346.5 2.52 5.6E-04 8.4E-04 7.4E-05 1.3E-03
18 Cortexone (deoxycorticosterone) 330.5 2.88 1.2E-03 1.8E-03 4.5E-04 2.7E-03
19 Corticosterone 346.5 1.94 2.2E-04 3.5E-04 6.0E-05 5.4E-04
20 Cortisone 360.5 1.42 7.7E-05 1.3E-04 1.0E-05 2.2E-04
21 o-Cresol 108.1 1.95 4.8E-03 7.7E-03 1.6E-02 1.2E-02
22 m-Cresol 108.1 1.96 4.9E-03 7.8E-03 1.5E-02 1.2E-02
23 p-Cresol 108.1 1.95 4.8E-03 7.7E-03 1.8E-02 1.2E-02
24 n-Decanol 158.3 4.57 9.5E-02 2.2E-01 7.9E-02 5.1E-01



org3_99 4

CALCULATION of PC event:  T = 0.58 hours

Event time (hr/event): t_event = 0.58 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

25 2,4-Dichlorophenol 163.0 3.06 1.2E-02 2.1E-02 6.0E-02 3.4E-02
26 Digitoxin 764.9 1.86 3.5E-07 1.4E-06 1.3E-05 5.4E-06
27 Ephedrine 165.2 1.03 5.8E-04 9.0E-04 6.0E-03 1.4E-03
28 B-estradiol 272.4 2.69 2.0E-03 2.8E-03 3.0E-04 4.1E-03
29 B-estradiol (2) 272.4 2.69 2.0E-03 2.8E-03 5.2E-03 4.1E-03
30 Estriol 288.4 2.47 1.2E-03 1.7E-03 4.0E-05 2.4E-03
31 Estrone 270.4 2.76 2.2E-03 3.3E-03 3.6E-03 4.7E-03
32 Ethanol 46.1 -0.31 2.6E-04 5.4E-04 7.9E-04 1.1E-03
33 2-Ethoxy ethanol (Cellosolve) 90.1 -0.32 1.5E-04 3.0E-04 2.5E-04 6.1E-04
34 Ethyl ether 74.1 0.89 1.4E-03 2.3E-03 1.6E-02 4.0E-03
35 4-Ethylphenol 122.2 2.58 1.0E-02 1.7E-02 3.5E-02 2.7E-02
36 Etorphine 411.5 1.86 7.6E-05 1.3E-04 3.6E-03 2.3E-04
37 Fentanyl 336.5 4.37 8.4E-03 1.6E-02 5.6E-03 3.2E-02
38 Fentanyl (2) 336.5 4.37 8.4E-03 1.6E-02 1.0E-02 3.2E-02
39 Fluocinonide 494.6 3.19 1.8E-04 3.5E-04 1.7E-03 6.8E-04
40 Heptanoic acid (enanthic acid) 130.2 2.50 8.4E-03 1.3E-02 2.0E-02 2.1E-02
41 n-Heptanol 116.2 2.62 1.2E-02 1.9E-02 3.2E-02 3.2E-02
42 Hexanoic acid (caproic acid) 116.2 1.90 4.1E-03 6.4E-03 1.4E-02 1.0E-02
43 n-Hexanol 102.2 2.03 5.8E-03 9.3E-03 1.3E-02 1.5E-02
44 Hydrocortisone 362.5 1.53 9.0E-05 1.5E-04 3.0E-06 2.5E-04
45 Hydrocortisone (2) 362.5 1.53 9.0E-05 1.5E-04 1.2E-04 2.5E-04
46 [Hydrocortisone-21-yl]-N,N dimethyl succinamate 489.6 2.03 3.1E-05 6.3E-05 6.8E-05 1.3E-04
47 [Hydrocortisone-21-yl]-hemipimelate 504.6 3.26 1.7E-04 3.4E-04 1.8E-03 6.8E-04
48 [Hydrocortisone-21-hemisuccinate 462.5 2.11 5.3E-05 1.0E-04 6.3E-04 1.9E-04
49 [Hydrocortisone-21-yl]-hexanoate 460.6 4.48 1.8E-03 3.9E-03 1.8E-02 8.2E-03
50 [Hydrocortisone-21-yl]-6-hydroxy hexanoate 476.6 2.79 1.3E-04 2.4E-04 9.1E-04 4.5E-04
51 [Hydrocortisone-21-yl]-octanoate 488.7 5.49 4.8E-03 1.3E-02 6.2E-02 3.3E-02
52 [Hydrocortisone-21-yl]-pimelamate 503.6 2.31 3.9E-05 8.0E-05 8.9E-04 1.6E-04
53 [Hydrocortisone-21-yl]-proprionate 418.5 3.00 4.1E-04 6.9E-04 3.4E-03 1.2E-03
54 [Hydrocortisone-21-yl]-succinamate 461.6 1.43 1.8E-05 3.6E-05 2.6E-05 7.3E-05
55 Hydromorphone 285.3 1.25 1.7E-04 2.7E-04 1.5E-05 4.1E-04
56 Hydroxypregnenolone 330.5 3.00 1.4E-03 2.2E-03 6.0E-04 3.3E-03
57 17a-Hydroxyprogesterone 330.5 2.74 9.7E-04 1.5E-03 6.0E-04 2.2E-03
58 Isoquinoline 129.2 2.03 4.3E-03 6.6E-03 1.7E-02 1.0E-02
59 Meperidine 247.0 2.72 2.8E-03 4.1E-03 3.7E-03 6.0E-03
60 Methanol 32.0 -0.77 1.4E-04 3.2E-04 5.0E-04 7.3E-04
61 Methyl-[hydrocortisone-21-yl]-succinate 476.6 2.58 9.1E-05 1.7E-04 2.1E-04 3.3E-04
62 Methyl-[hydrocortisone-21-yl]-pimelate 518.6 3.70 2.6E-04 5.5E-04 5.4E-03 1.2E-03
63 Methyl-4-hydroxy benzoate 152.1 1.96 3.0E-03 4.4E-03 9.1E-03 6.5E-03
64 Morphine 285.3 0.62 5.8E-05 1.0E-04 9.3E-06 1.8E-04
65 2-Naphthol 144.2 2.84 1.1E-02 1.9E-02 2.8E-02 3.1E-02
66 Naproxen 230.3 3.18 6.6E-03 1.0E-02 4.0E-04 1.6E-02
67 Nicotine 162.2 1.17 7.6E-04 1.2E-03 1.9E-02 1.8E-03
68 Nitroglycerine 227.1 2.00 1.3E-03 1.8E-03 1.1E-02 2.5E-03
69 3-Nitrophenol 139.1 2.00 3.7E-03 5.5E-03 5.6E-03 8.4E-03
70 4-Nitrophenol 139.1 1.91 3.2E-03 4.8E-03 5.6E-03 7.3E-03
71 n-Nonanol 144.3 3.77 4.0E-02 7.8E-02 6.0E-02 1.5E-01
72 Octanoic acid (caprylic acid) 144.2 3.00 1.4E-02 2.4E-02 2.5E-02 4.0E-02
73 n-Octanol 130.2 2.97 1.6E-02 2.7E-02 5.2E-02 4.7E-02
74 Pentanoic acid (valeric acid) 102.1 1.30 1.9E-03 3.1E-03 2.0E-03 4.9E-03
75 n-Pentanol 88.2 1.56 3.4E-03 5.5E-03 6.0E-03 8.9E-03
76 Phenobarbital 232.2 1.47 5.1E-04 7.4E-04 4.6E-04 1.1E-03
77 Phenol 94.1 1.46 2.7E-03 4.3E-03 8.1E-03 7.0E-03
78 Pregnenolone 316.5 3.13 2.0E-03 3.2E-03 1.5E-03 4.9E-03
79 Progesterone 314.5 3.77 5.0E-03 8.6E-03 1.5E-03 1.5E-02
80 n-Propanol 60.1 0.25 5.6E-04 1.1E-03 1.4E-03 2.0E-03
81 Resorcinol 110.1 0.80 7.7E-04 1.3E-03 2.4E-04 2.1E-03
82 Salcylic acid 138.1 2.26 5.4E-03 8.4E-03 6.3E-03 1.3E-02
83 Scopolamine 303.4 1.24 1.3E-04 2.1E-04 5.0E-05 3.3E-04
84 Sucrose 342.3 -2.25 1.6E-07 6.0E-07 5.2E-06 2.3E-06
85 Sufentanyl 387.5 4.59 5.7E-03 1.2E-02 1.2E-02 2.4E-02
86 Testosterone 288.4 3.31 3.8E-03 6.0E-03 4.0E-04 9.4E-03
87 Thymol 150.2 3.34 2.1E-02 3.7E-02 5.2E-02 6.6E-02
88 2,4,6-Trichlorophenol 197.5 3.69 1.9E-02 3.5E-02 5.9E-02 6.2E-02
89 Water 18.0 -1.38 5.8E-05 1.5E-04 5.0E-04 3.9E-04
90 3,4-Xylenol 122.2 2.35 7.4E-03 1.2E-02 3.6E-02 1.9E-02
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CALCULATION of PC event:  T = 1.0 hours

Event time (hr/event): t_event = 1.00 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

154 4-Nitrophenol 100-02-7 139.1 1.91 3.2E-03 4.8E-03 5.6E-03 7.3E-03 0.0 0.64 1.54 1.0 1.0E+00 4.8E-03 1.1E-02
109 Ethylbenzene 100-41-4 106.2 3.15 1.9E-03 4.9E-02 1.2E+00 0.2 0.42 1.01 1.0 1.0E+00 4.9E-02 8.8E-02
184 Styrene 100-42-5 104.1 2.95 1.5E-03 3.7E-02 9.4E-01 0.1 0.41 0.98 1.0 1.0E+00 3.7E-02 6.7E-02

24 Benzyl chloride 100-44-7 127.0 2.30 4.1E-04 1.0E-02 2.5E-01 0.0 0.55 1.32 1.0 1.0E+00 1.0E-02 2.1E-02
166 Nitrosopiperidine, n- 100-75-4 350.3 0.36 1.1E-06 2.9E-05 7.6E-04 0.0 9.83 23.60 1.0 1.0E+00 2.9E-05 2.5E-04
137 Methylene bis(2-chloroaniline), 4,4'- 101-14-4 267.2 3.94 8.2E-04 2.1E-02 5.2E-01 0.1 3.36 8.06 0.9 1.0E+00 2.1E-02 9.4E-02
138 Methylene bis(N,N'-dimethyl)aniline, 4,4'- 101-61-1 254.0 4.75 3.2E-03 8.4E-02 2.2E+00 0.5 2.83 6.80 1.0 1.0E+00 8.4E-02 3.9E-01
140 Methylenedianiline, 4,4'- 101-77-9 198.0 1.59 5.7E-05 1.4E-03 3.4E-02 0.0 1.37 3.30 1.0 1.0E+00 1.4E-03 4.5E-03

61 Diaminotoluene, 2,4- 101-80-4 200.0 2.06 1.1E-04 2.8E-03 6.7E-02 0.0 1.41 3.38 1.0 1.0E+00 2.8E-03 9.1E-03
89 Dimethylphenol, 2,4- 105-67-9 122.2 2.30 4.4E-04 1.1E-02 2.7E-01 0.0 0.52 1.24 1.0 1.0E+00 1.1E-02 2.2E-02
29 Bromophenol, p- 106-41-2 173.0 2.59 5.8E-03 8.8E-03 1.3E-02 0.0 0.99 2.39 1.0 1.0E+00 8.8E-03 2.4E-02
53 p-Cresol 106-44-5 108.1 1.95 4.8E-03 7.7E-03 1.8E-02 1.2E-02 0.0 0.43 1.03 1.0 1.0E+00 7.7E-03 1.4E-02
66 Dichlorobenzene, 1,4- 106-46-7 147.0 3.39 1.7E-03 4.2E-02 1.1E+00 0.2 0.71 1.71 1.0 1.0E+00 4.2E-02 9.8E-02
47 4-Chlorophenol 106-48-9 128.6 2.39 7.3E-03 1.2E-02 3.6E-02 1.8E-02 0.1 0.56 1.34 1.0 1.0E+00 1.2E-02 2.4E-02
99 Epichlorohydrin 106-89-8 92.0 -0.21 1.3E-05 3.5E-04 8.9E-03 0.0 0.35 0.84 1.0 1.0E+00 3.5E-04 5.9E-04

**  111 Ethylenedibromide 106-93-4 188.0 1.96 1.1E-04 2.8E-03 6.8E-02 ** 0.0 1.21 2.90 1.0 1.0E+00 2.8E-03 8.4E-03
30 Butadiene, 1,3- 106-99-0 54.0 1.99 6.5E-04 1.6E-02 4.1E-01 0.0 0.21 0.51 1.0 1.0E+00 1.6E-02 2.3E-02

4 Acrolein 107-02-8 56.1 -0.10 2.5E-05 6.5E-04 1.7E-02 0.0 0.22 0.53 1.0 1.0E+00 6.5E-04 9.4E-04
**     8 Allyl chloride 107-05-1 76.5 1.45 2.2E-04 5.4E-03 1.3E-01 ** 0.0 0.29 0.69 1.0 1.0E+00 5.4E-03 8.4E-03
**    70 Dichloroethane, 1,2- 107-06-2 99.0 1.48 1.7E-04 4.2E-03 1.0E-01 ** 0.0 0.38 0.92 1.0 1.0E+00 4.2E-03 7.4E-03

6 Acrylonitrile 107-13-1 53.1 0.25 4.5E-05 1.2E-03 2.9E-02 0.0 0.21 0.51 1.0 1.0E+00 1.2E-03 1.6E-03
132 Methoxypropan-2-ol, 1- 107-98-2 90.0 -0.18 1.4E-05 3.7E-04 9.6E-03 0.0 0.34 0.82 1.0 1.0E+00 3.7E-04 6.2E-04
175 Pentanone, 4-methyl-2- 108-10-1 100.0 1.19 1.1E-04 2.7E-03 6.6E-02 0.0 0.39 0.93 1.0 1.0E+00 2.7E-03 4.7E-03
209 Xylene, m- 108-38-3 106.2 3.20 2.1E-03 5.3E-02 1.4E+00 0.2 0.42 1.01 1.0 1.0E+00 5.3E-02 9.5E-02
51 m-Cresol 108-39-4 108.1 1.96 4.9E-03 7.8E-03 1.5E-02 1.2E-02 0.0 0.43 1.03 1.0 1.0E+00 7.8E-03 1.4E-02

182 Resorcinol 108-46-3 110.1 0.80 7.7E-04 1.3E-03 2.1E-03 0.0 0.44 1.06 1.0 1.0E+00 1.3E-03 2.4E-03
193 Toluene 108-88-3 92.1 2.73 1.2E-03 3.1E-02 7.8E-01 0.1 0.35 0.84 1.0 1.0E+00 3.1E-02 5.2E-02

40 Chlorobenzene 108-90-7 112.6 2.84 1.1E-03 2.8E-02 7.1E-01 0.1 0.46 1.09 1.0 1.0E+00 2.8E-02 5.3E-02
177 Phenol 108-95-2 94.1 1.46 2.7E-03 4.3E-03 8.1E-03 7.0E-03 0.0 0.36 0.86 1.0 1.0E+00 4.3E-03 7.4E-03
131 Methoxyethanol, 2- 109-86-4 76.0 -0.77 6.8E-06 1.8E-04 4.8E-03 0.0 0.28 0.68 1.0 1.0E+00 1.8E-04 2.8E-04

Tetrahydrofuran 109-99-9 72.1 0.46  1.2E-03 1.3E+00 0.0 0.27 0.65 1.0 1.0E+00 1.2E-03 1.9E-03
104 2-Ethoxy ethanol (Cellosolve) 110-80-5 90.1 -0.32 1.5E-04 3.0E-04 6.1E-04 0.0 0.34 0.82 1.0 1.0E+00 3.0E-04 5.0E-04
105 Ethoxyethyl acetate, 2- 111-15-9 132.0 0.65 3.1E-05 7.7E-04 1.9E-02 0.0 0.59 1.41 1.0 1.0E+00 7.7E-04 1.6E-03
124 n-Hexanol 111-27-3 102.2 2.03 5.8E-03 9.3E-03 1.3E-02 1.5E-02 0.0 0.40 0.96 1.0 1.0E+00 9.3E-03 1.7E-02

25 Bis(2-chloroethyl)ether 111-44-4 143.0 1.29 7.2E-05 1.8E-03 4.4E-02 0.0 0.68 1.62 1.0 1.0E+00 1.8E-03 4.0E-03
160 Nitrosodiethanolamine, n- 1116-54-7 134.0 -1.58 8.9E-07 2.5E-05 6.9E-04 0.0 0.60 1.44 1.0 1.0E+00 2.5E-05 5.3E-05
119 n-Heptanol 111-70-6 116.2 2.62 1.2E-02 1.9E-02 3.2E-02 3.2E-02 0.1 0.48 1.15 1.0 1.0E+00 1.9E-02 3.7E-02

33 Butoxyethanol, 2- 111-76-2 118.0 0.83 4.9E-05 1.2E-03 3.0E-02 0.0 0.49 1.17 1.0 1.0E+00 1.2E-03 2.3E-03
103 Ethanol, 2-(2-methoxyethoxy)- 111-77-3 120.0 -0.42 6.7E-06 1.7E-04 4.5E-03 0.0 0.50 1.20 1.0 1.0E+00 1.7E-04 3.4E-04
168 n-Octanol 111-87-5 130.2 2.97 1.6E-02 2.7E-02 5.2E-02 4.7E-02 0.1 0.57 1.37 1.0 1.0E+00 2.7E-02 5.7E-02
102 Ethanol, 2-(2-ethoxyethoxy)- 111-90-0 134.0 -0.08 9.6E-06 2.5E-04 6.3E-03 0.0 0.60 1.44 1.0 1.0E+00 2.5E-04 5.3E-04

*    57 n-Decanol 112-30-1 158.3 4.57 9.5E-02 2.2E-01 7.9E-02 5.1E-01 * 1.1 0.82 3.18 1.0 1.0E+00 2.2E-01 5.5E-01
101 Ethanol, 2-(2-butoxyethoxy)- 112-34-5 162.0 -0.92 1.8E-06 4.7E-05 1.3E-03 0.0 0.86 2.07 1.0 1.0E+00 4.7E-05 1.2E-04

10 Aminoanthraquinone, 2- 117-79-3 223.0 2.15 9.7E-05 2.4E-03 5.7E-02 0.0 1.90 4.56 1.0 1.0E+00 2.4E-03 9.0E-03
58 Di-2-ethylhexyl phthalate 117-81-7 391.0 5.11 9.4E-04 2.5E-02 6.6E-01 0.2 16.64 39.93 0.8 1.0E+00 2.5E-02 2.2E-01

*   120 Hexachlorobenzene 118-74-1 284.8 5.31 4.9E-03 1.3E-01 3.6E+00 * 0.9 4.22 16.21 0.9 1.0E+00 1.3E-01 6.8E-01
155 Nitrophenol, 4-amino-2- 119-34-6 154.1 0.96 3.8E-05 9.3E-04 2.3E-02 0.0 0.78 1.87 1.0 1.0E+00 9.3E-04 2.3E-03

81 Dimethoxybenzidine, 3,3'- 119-90-4 254.4 1.81 3.8E-05 9.3E-04 2.3E-02 0.0 2.85 6.84 1.0 1.0E+00 9.3E-04 4.4E-03
86 Dimethylbenzidine, 3,3'- 119-93-7 212.3 2.34 1.5E-04 3.6E-03 8.8E-02 0.0 1.65 3.97 1.0 1.0E+00 3.6E-03 1.3E-02
50 Cresidine, p- 120-71-8 137.2 1.67 1.4E-04 3.4E-03 8.4E-02 0.0 0.63 1.50 1.0 1.0E+00 3.4E-03 7.5E-03

197 Trichlorobenzene, 1,2,4- 120-82-1 181.5 3.98 2.6E-03 6.6E-02 1.7E+00 0.3 1.11 2.66 1.0 1.0E+00 6.6E-02 1.9E-01
73 2,4-Dichlorophenol 120-83-2 163.0 3.06 1.2E-02 2.1E-02 6.0E-02 3.4E-02 0.1 0.87 2.10 1.0 1.0E+00 2.1E-02 5.3E-02
92 Dinitrotoluene, 2,4- 121-14-2 182.1 1.98 1.3E-04 3.1E-03 7.5E-02 0.0 1.12 2.69 1.0 1.0E+00 3.1E-03 9.0E-03
96 Diphenylhydrazine, 1,2- 122-66-7 184.2 2.94 5.3E-04 1.3E-02 3.2E-01 0.1 1.15 2.76 1.0 1.0E+00 1.3E-02 3.9E-02

114 4-Ethylphenol 123-07-9 122.2 2.58 1.0E-02 1.7E-02 3.5E-02 2.7E-02 0.1 0.52 1.24 1.0 1.0E+00 1.7E-02 3.3E-02
94 Dioxane, 1,4- 123-91-1 88.1 -0.27 1.3E-05 3.3E-04 8.6E-03 0.0 0.33 0.80 1.0 1.0E+00 3.3E-04 5.5E-04

**    42 Chlorodibromomethane 124-48-1 208.3 2.23 1.3E-04 3.2E-03 7.9E-02 ** 0.0 1.57 3.77 1.0 1.0E+00 3.2E-03 1.1E-02
*  203 Tris(2,3-dibromopropyl)phosphate 126-72-7 697.6 4.98 1.3E-05 3.9E-04 1.1E-02 * 0.0 874.39 2098.53 1.0 1.0E+00 3.9E-04 3.2E-02
**  187 Tetrachlorethylene 127-18-4 165.8 3.40 1.3E-03 3.3E-02 8.4E-01 ** 0.2 0.91 2.18 1.0 1.0E+00 3.3E-02 8.8E-02

82 Dimethyl phthalate 131-11-3 194.0 1.56 5.7E-05 1.4E-03 3.4E-02 0.0 1.30 3.13 1.0 1.0E+00 1.4E-03 4.4E-03
34 Captan 133-06-2 300.0 2.35 4.8E-05 1.2E-03 2.9E-02 0.0 5.13 12.32 1.0 1.0E+00 1.2E-03 7.4E-03

145 Naphthylamine, 1- 134-32-7 143.2 2.25 3.1E-04 7.7E-03 1.9E-01 0.0 0.68 1.62 1.0 1.0E+00 7.7E-03 1.8E-02
144 2-Naphthol 135-19-3 144.2 2.84 1.1E-02 1.9E-02 2.8E-02 3.1E-02 0.1 0.69 1.64 1.0 1.0E+00 1.9E-02 4.3E-02
147 Nitrilotriacetic acid 139-13-9 191.0 -0.18 3.9E-06 1.0E-04 2.6E-03 0.0 1.26 3.01 1.0 1.0E+00 1.0E-04 3.1E-04
190 Thiodianiline, 4,4'- 139-65-1 216.0 2.03 8.8E-05 2.1E-03 5.2E-02 0.0 1.73 4.16 1.0 1.0E+00 2.1E-03 7.8E-03
106 Ethyl acrylate 140-88-5 100.0 1.32 1.3E-04 3.2E-03 8.0E-02 0.0 0.39 0.93 1.0 1.0E+00 3.2E-03 5.7E-03
167 n-Nonanol 143-08-8 144.3 3.77 4.0E-02 7.8E-02 6.0E-02 1.5E-01 0.4 0.69 1.65 1.0 1.0E+00 7.8E-02 1.8E-01

78 Diepoxybutane 1464-53-5 86.1 -1.84 1.1E-06 3.1E-05 8.7E-04 0.0 0.32 0.78 1.0 1.0E+00 3.1E-05 5.1E-05
112 Ethyleneimine 151-56-4 43.0 -1.12 6.0E-06 1.6E-04 4.4E-03 0.0 0.19 0.45 1.0 1.0E+00 1.6E-04 2.2E-04
162 Nitrosodiphenylamine, p- 156-10-5 198.2 3.50 1.0E-03 2.6E-02 6.4E-01 0.1 1.38 3.31 1.0 1.0E+00 2.6E-02 8.3E-02

Chromium (III) 16065-83-1 5.8E-04
165 Nitrosonornicotine, n- 16543-55-8 177.2 0.03 6.5E-06 1.7E-04 4.2E-03 0.0 1.05 2.52 1.0 1.0E+00 1.7E-04 4.7E-04

*   186 TCDD 1746-01-6 322.0 6.80 2.7E-02 8.1E-01 2.5E+01 * 5.6 6.82 30.09 0.5 1.0E+00 8.1E-01 2.9E+00
*  150 Nitrofen 1836-75-5 284.1 5.53 6.8E-03 1.9E-01 5.2E+00 * 1.2 4.18 16.33 0.9 1.0E+00 1.9E-01 9.6E-01

Chromium (VI) 18540-29-9 1.2E-03
48 Chlorothalonil 1897-45-6 265.9 3.86 7.4E-04 1.9E-02 4.7E-01 0.1 3.30 7.93 0.9 1.0E+00 1.9E-02 8.4E-02

*  126 Indeno(1,2,3-CD)pyrene 193-39-5 276.3 6.58 3.5E-02 1.0E+00 3.1E+01 * 6.7 3.78 16.83 0.6 1.0E+00 1.0E+00 3.4E+00
*   170 PCB-chlorobiphenyl, 4- 2051-62-9 292.0 6.50 2.5E-02 7.5E-01 2.2E+01 * 4.9 4.63 20.27 0.6 1.0E+00 7.5E-01 2.7E+00
*    21 Benzo-b-fluoranthene 205-99-2 252.3 6.12 2.4E-02 7.0E-01 2.0E+01 * 4.3 2.77 12.03 1.0 1.0E+00 7.0E-01 3.2E+00
*   115 Fluoranthene 206-44-0 202.3 4.95 8.3E-03 2.2E-01 6.0E+00 * 1.2 1.45 5.68 1.0 1.0E+00 2.2E-01 7.4E-01
*    49 Chrysene 218-01-9 228.3 5.66 1.7E-02 4.7E-01 1.3E+01 * 2.8 2.03 8.53 1.0 1.0E+00 4.7E-01 1.9E+00
*   171 PCB-hexachlorobiphenyl 26601-64-9 361.0 6.72 1.4E-02 4.3E-01 1.3E+01 * 3.2 11.29 47.90 0.5 1.0E+00 4.3E-01 2.0E+00
*   125 Hydrazine/Hydrazine sulfate 302-01-2 32.0 -2.07 1.5E-06 4.4E-05 1.3E-03 * 0.0 0.16 0.39 1.0 1.0E+00 4.4E-05 5.8E-05

7 Aldrin 309-00-2 365.0 3.01 5.7E-05 1.4E-03 3.5E-02 0.0 11.89 28.54 1.0 1.0E+00 1.4E-03 1.3E-02
163 Nitrosomethylvinylamine, n- 4549-40-0 86.1 0.00 2.0E-05 5.1E-04 1.3E-02 0.0 0.32 0.78 1.0 1.0E+00 5.1E-04 8.5E-04

16 Auramine 492-80-8 267.4 3.54 4.5E-04 1.1E-02 2.8E-01 0.1 3.37 8.09 0.9 1.0E+00 1.1E-02 5.1E-02
116 Formaldehyde 50-00-0 30.0 0.35 7.1E-05 1.8E-03 4.6E-02 0.0 0.16 0.38 1.0 1.0E+00 1.8E-03 2.4E-03

*    56 DDT 50-29-3 355.0 6.36 9.2E-03 2.7E-01 7.8E+00 * 1.9 10.45 42.51 0.7 1.0E+00 2.7E-01 1.7E+00
*    20 Benzo-a-pyrene 50-32-8 250.0 6.10 2.4E-02 7.0E-01 2.0E+01 * 4.3 2.69 11.67 1.0 1.0E+00 7.0E-01 3.2E+00
** 142 Mustard Gas 505-60-2 159.1 2.03 1.8E-04 4.5E-03 1.1E-01 ** 0.0 0.83 2.00 1.0 1.0E+00 4.5E-03 1.1E-02

38 Chlordane (cis) 5103-71-9 410.0 5.47 1.2E-03 3.4E-02 9.2E-01 0.3 21.27 51.05 0.7 1.0E+00 3.4E-02 3.0E-01
39 Chlordane (trans) 5103-74-2 410.0 5.47 1.2E-03 3.4E-02 9.2E-01 0.3 21.27 51.05 0.7 1.0E+00 3.4E-02 3.0E-01
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CALCULATION of PC event:  T = 1.0 hours

Event time (hr/event): t_event = 1.00 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

91 Dinitrophenol, 2,4- 51-28-5 184.1 1.54 6.3E-05 1.5E-03 3.7E-02 0.0 1.15 2.76 1.0 1.0E+00 1.5E-03 4.5E-03
31 2,3-Butanediol 513-85-9 90.1 -0.92 5.2E-05 1.2E-04 4.0E-05 2.8E-04 0.0 0.34 0.82 1.0 1.0E+00 1.2E-04 2.0E-04

129 Mechlorethamine 51-75-2 156.0 1.07 4.4E-05 1.1E-03 2.6E-02 0.0 0.80 1.92 1.0 1.0E+00 1.1E-03 2.7E-03
107 Ethyl carbamate 51-79-6 89.0 -0.15 1.5E-05 3.9E-04 1.0E-02 0.0 0.34 0.81 1.0 1.0E+00 3.9E-04 6.6E-04
178 Phenol, 4,6-dinitro-2-methyl- 534-52-1 198.1 2.12 1.3E-04 3.1E-03 7.6E-02 0.0 1.38 3.30 1.0 1.0E+00 3.1E-03 1.0E-02

*    62 Dibenzo(a,h)anthracene 53-70-3 278.4 6.84 4.9E-02 1.5E+00 4.7E+01 * 9.7 3.88 17.57 0.6 1.0E+00 1.5E+00 4.9E+00
3 Acetylaminofluorene, 2- 53-96-3 223.0 3.24 5.0E-04 1.2E-02 3.1E-01 0.1 1.90 4.56 1.0 1.0E+00 1.2E-02 4.8E-02

**    72 Dichloroethylene, 1,2- (trans) 540-59-0 96.9 1.86 3.1E-04 7.7E-03 1.9E-01 ** 0.0 0.37 0.89 1.0 1.0E+00 7.7E-03 1.3E-02
65 Dichlorobenzene, 1,3- 541-73-1 147.0 3.60 2.3E-03 5.8E-02 1.5E+00 0.3 0.71 1.71 1.0 1.0E+00 5.8E-02 1.3E-01

**    75 Dichloropropene, 1,3- 542-75-6 111.0 1.60 1.7E-04 4.3E-03 1.1E-01 ** 0.0 0.45 1.07 1.0 1.0E+00 4.3E-03 8.0E-03
161 Nitrosodiethylamine, n- 55-18-5 88.0 0.48 4.2E-05 1.0E-03 2.6E-02 0.0 0.33 0.80 1.0 1.0E+00 1.0E-03 1.7E-03
153 3-Nitrophenol 554-84-7 139.1 2.00 3.7E-03 5.5E-03 5.6E-03 8.4E-03 0.0 0.64 1.54 1.0 1.0E+00 5.5E-03 1.2E-02

** 36 Carbon tetrachloride 56-23-5 153.8 2.83 6.6E-04 1.6E-02 4.0E-01 ** 0.1 0.78 1.86 1.0 1.0E+00 1.6E-02 4.0E-02
169 Parathion 56-38-2 291.0 3.83 5.1E-04 1.3E-02 3.2E-01 0.1 4.57 10.97 0.9 1.0E+00 1.3E-02 6.8E-02

*    19 Benzo-a-anthracene 56-55-3 228.3 5.66 1.7E-02 4.7E-01 1.3E+01 * 2.8 2.03 8.53 1.0 1.0E+00 4.7E-01 1.9E+00
117 Glycerol 56-81-5 92.1 -1.76 1.1E-06 3.2E-05 9.1E-04 0.0 0.35 0.84 1.0 1.0E+00 3.2E-05 5.5E-05

Cyanate 57-12-5 5.8E-04
*  205 Urea 57-13-6 60.0 -2.11 9.9E-07 2.9E-05 8.3E-04 * 0.0 0.23 0.55 1.0 1.0E+00 2.9E-05 4.2E-05

88 Dimethylhydrazine, 1,1- 57-14-7 60.0 -1.50 2.6E-06 7.3E-05 2.0E-03 0.0 0.23 0.55 1.0 1.0E+00 7.3E-05 1.1E-04
180 Propiolactone, beta- 57-57-8 72.0 -0.46 1.2E-05 3.1E-04 8.0E-03 0.0 0.27 0.65 1.0 1.0E+00 3.1E-04 4.7E-04

37 Chlordane 57-74-9 409.8 5.54 1.4E-03 3.8E-02 1.0E+00 0.3 21.21 50.91 0.7 1.0E+00 3.8E-02 3.4E-01
128 Lindane 58-89-9 291.0 3.72 4.3E-04 1.1E-02 2.7E-01 0.1 4.57 10.97 0.9 1.0E+00 1.1E-02 5.8E-02

** 206 Vinyl bromide 593-60-2 107.0 1.57 1.8E-04 4.3E-03 1.1E-01 ** 0.0 0.42 1.02 1.0 1.0E+00 4.3E-03 7.8E-03
41 4-Chlorocresol 59-50-7 142.6 3.10 1.7E-02 2.9E-02 5.5E-02 4.9E-02 0.1 0.67 1.61 1.0 1.0E+00 2.9E-02 6.5E-02

164 Nitrosomorpholine, n- 59-89-2 116.1 -0.44 6.9E-06 1.8E-04 4.6E-03 0.0 0.48 1.14 1.0 1.0E+00 1.8E-04 3.4E-04
11 Aminoazobenzene, p- 60-09-3 197.0 2.62 2.8E-04 6.8E-03 1.7E-01 0.0 1.36 3.26 1.0 1.0E+00 6.8E-03 2.2E-02
85 Dimethylaminoazobenzene, 4- 60-11-7 225.0 4.58 3.6E-03 9.5E-02 2.5E+00 0.5 1.95 4.67 1.0 1.0E+00 9.5E-02 3.7E-01

108 Ethyl ether 60-29-7 74.1 0.89 1.4E-03 2.3E-03 1.6E-02 4.0E-03 0.0 0.28 0.67 1.0 1.0E+00 2.3E-03 3.6E-03
2 Acetamide 60-35-5 59.0 -1.26 3.9E-06 1.1E-04 2.9E-03 0.0 0.23 0.55 1.0 1.0E+00 1.1E-04 1.5E-04

77 Dieldrin 60-57-1 381.0 4.56 4.7E-04 1.2E-02 3.2E-01 0.1 14.62 35.09 0.8 1.0E+00 1.2E-02 1.0E-01
93 Dinitrotoluene, 2,6- 606-20-2 182.1 1.72 8.5E-05 2.1E-03 5.1E-02 0.0 1.12 2.69 1.0 1.0E+00 2.1E-03 6.1E-03
59 Diaminoanisole, 2,4- 615-05-4 138.2 -0.12 8.5E-06 2.2E-04 5.6E-03 0.0 0.63 1.52 1.0 1.0E+00 2.2E-04 4.8E-04
97 Dipropylamine, n-nitroso- 621-64-7 130.2 1.36 9.5E-05 2.3E-03 5.8E-02 0.0 0.57 1.37 1.0 1.0E+00 2.3E-03 4.9E-03
14 Aniline 62-53-3 93.1 0.90 7.5E-05 1.9E-03 4.7E-02 0.0 0.35 0.85 1.0 1.0E+00 1.9E-03 3.2E-03

189 Thioacetamide 62-55-5 75.0 0.71 7.0E-05 1.8E-03 4.4E-02 0.0 0.28 0.67 1.0 1.0E+00 1.8E-03 2.7E-03
191 Thiourea 62-56-6 76.0 -0.95 5.1E-06 1.4E-04 3.7E-03 0.0 0.28 0.68 1.0 1.0E+00 1.4E-04 2.1E-04

76 Dichlorvos 62-73-7 221.0 1.47 3.5E-05 8.5E-04 2.1E-02 0.0 1.85 4.44 1.0 1.0E+00 8.5E-04 3.2E-03
84 Dimethylamine, n-nitroso- 62-75-9 74.1 -0.57 9.6E-06 2.5E-04 6.6E-03 0.0 0.28 0.67 1.0 1.0E+00 2.5E-04 3.9E-04

194 Toluidine hydrochloride, o- 636-21-5 143.2 1.29 7.2E-05 1.8E-03 4.4E-02 0.0 0.68 1.62 1.0 1.0E+00 1.8E-03 4.0E-03
100 Ethanol 64-17-5 46.1 -0.31 2.6E-04 5.4E-04 7.9E-04 1.1E-03 0.0 0.19 0.46 1.0 1.0E+00 5.4E-04 7.4E-04

80 Diethyl sulfate 64-67-5 154.0 1.14 5.0E-05 1.2E-03 3.0E-02 0.0 0.78 1.87 1.0 1.0E+00 1.2E-03 3.0E-03
22 Benzoic acid 65-85-0 122.0 1.87 2.3E-04 5.7E-03 1.4E-01 0.0 0.51 1.24 1.0 1.0E+00 5.7E-03 1.1E-02

130 Methanol 67-56-1 32.0 -0.77 1.4E-04 3.2E-04 5.0E-04 7.3E-04 0.0 0.16 0.39 1.0 1.0E+00 3.2E-04 4.2E-04
**    44 Chloroform 67-66-3 119.4 1.97 2.8E-04 6.8E-03 1.7E-01 ** 0.0 0.50 1.19 1.0 1.0E+00 6.8E-03 1.3E-02
**  122 Hexachloroethane 67-72-1 236.7 3.93 1.2E-03 3.0E-02 7.6E-01 ** 0.2 2.27 5.44 1.0 1.0E+00 3.0E-02 1.3E-01

123 Hexamethylphosphoramide 680-31-9 179.0 0.03 6.4E-06 1.6E-04 4.1E-03 0.0 1.08 2.58 1.0 1.0E+00 1.6E-04 4.7E-04
159 Nitroso-N-methylurea, n- 684-93-5 103.1 -0.03 1.5E-05 3.9E-04 1.0E-02 0.0 0.40 0.97 1.0 1.0E+00 3.9E-04 7.1E-04
204 Tris(aziridinyl)-para-benzoquinone 68-76-8 231.3 -1.34 3.7E-07 1.0E-05 2.8E-04 0.0 2.11 5.07 1.0 1.0E+00 1.0E-05 4.1E-05
179 n-Propanol 71-23-8 60.1 0.25 5.6E-04 1.1E-03 1.4E-03 2.0E-03 0.0 0.23 0.56 1.0 1.0E+00 1.1E-03 1.5E-03

32 n-Butanol 71-36-3 74.1 0.88 1.3E-03 2.3E-03 2.5E-03 4.0E-03 0.0 0.28 0.67 1.0 1.0E+00 2.3E-03 3.6E-03
174 n-Pentanol 71-41-0 88.2 1.56 3.4E-03 5.5E-03 6.0E-03 8.9E-03 0.0 0.33 0.80 1.0 1.0E+00 5.5E-03 9.1E-03

17 Benzene 71-43-2 78.1 2.13 5.9E-04 1.5E-02 3.7E-01 0.1 0.29 0.70 1.0 1.0E+00 1.5E-02 2.3E-02
**  198 Trichloroethane, 1,1,1- 71-55-6 133.4 2.49 5.1E-04 1.3E-02 3.1E-01 ** 0.1 0.60 1.43 1.0 1.0E+00 1.3E-02 2.7E-02

98 Endrin 72-20-8 381.0 4.56 4.7E-04 1.2E-02 3.2E-01 0.1 14.62 35.09 0.8 1.0E+00 1.2E-02 1.0E-01
*    54 DDD 72-54-8 320.0 5.80 6.4E-03 1.8E-01 5.0E+00 * 1.2 6.65 25.99 0.8 1.0E+00 1.8E-01 1.0E+00
*    55 DDE 72-55-9 318.0 5.69 5.6E-03 1.6E-01 4.3E+00 * 1.1 6.48 25.08 0.8 1.0E+00 1.6E-01 8.8E-01

Manganese 7439-96-5 5.8E-04
Insoluble or metallic mercury 7439-97-6 5.8E-04
Molybdenum 7439-98-7 5.8E-04
Nickel 7440-02-0 1.2E-04
Silver 7440-22-4 3.5E-04
Thallium 7440-28-0 5.8E-04
Antimony 7440-36-0 5.8E-04
Arsenic (arsenite) 7440-38-2 5.8E-04
Barium 7440-39-3 5.8E-04
Beryllium 7440-41-7 5.8E-04
Cadmium 7440-43-9 5.8E-04
Chromium (total) 7440-47-3 1.2E-03
Cobalt 7440-48-4 5.8E-04
Copper 7440-50-8 5.8E-04
Uranium 7440-61-1 5.8E-04
Vanadium 7440-62-2 5.8E-04
Zinc 7440-66-6 3.5E-04

**    28 Bromomethane 74-83-9 95.0 1.19 1.1E-04 2.8E-03 7.0E-02 ** 0.0 0.36 0.87 1.0 1.0E+00 2.8E-03 4.9E-03
**    45 Chloromethane 74-87-3 50.5 0.91 1.3E-04 3.3E-03 8.3E-02 ** 0.0 0.20 0.49 1.0 1.0E+00 3.3E-03 4.6E-03
** 135 Methyl iodide 74-88-4 142.0 1.51 1.0E-04 2.5E-03 6.2E-02 ** 0.0 0.67 1.60 1.0 1.0E+00 2.5E-03 5.7E-03
**    43 Chloroethane 75-00-3 64.5 1.43 2.4E-04 6.1E-03 1.5E-01 ** 0.0 0.24 0.59 1.0 1.0E+00 6.1E-03 9.0E-03
** 207 Vinyl chloride 75-01-4 62.5 1.36 2.2E-04 5.6E-03 1.4E-01 ** 0.0 0.24 0.57 1.0 1.0E+00 5.6E-03 8.2E-03

1 Acetaldehyde 75-07-0 44.1 -0.22 2.4E-05 6.3E-04 1.6E-02 0.0 0.19 0.45 1.0 1.0E+00 6.3E-04 8.7E-04
** 139 Methylene chloride 75-09-2 84.9 1.25 1.4E-04 3.5E-03 8.8E-02 ** 0.0 0.32 0.76 1.0 1.0E+00 3.5E-03 5.8E-03

35 Carbon disulfide 75-15-0 80.0 2.24 6.9E-04 1.7E-02 4.3E-01 0.1 0.30 0.72 1.0 1.0E+00 1.7E-02 2.7E-02
110 Ethylene oxide 75-21-8 44.1 -0.30 2.2E-05 5.6E-04 1.5E-02 0.0 0.19 0.45 1.0 1.0E+00 5.6E-04 7.7E-04

**    27 Bromoform 75-25-2 252.8 2.37 9.2E-05 2.2E-03 5.5E-02 ** 0.0 2.79 6.70 1.0 1.0E+00 2.2E-03 1.0E-02
**    26 Bromodichloromethane 75-27-4 163.8 2.09 1.9E-04 4.6E-03 1.1E-01 ** 0.0 0.88 2.12 1.0 1.0E+00 4.6E-03 1.2E-02
**    69 Dichloroethane, 1,1- 75-34-3 99.0 1.79 2.7E-04 6.7E-03 1.7E-01 ** 0.0 0.38 0.92 1.0 1.0E+00 6.7E-03 1.2E-02
**    71 Dichloroethylene, 1,1- 75-35-4 96.9 2.13 4.7E-04 1.2E-02 2.9E-01 ** 0.0 0.37 0.89 1.0 1.0E+00 1.2E-02 2.0E-02

136 Methylaziridine, 2- 75-55-8 57.0 -0.60 1.1E-05 3.0E-04 7.9E-03 0.0 0.22 0.53 1.0 1.0E+00 3.0E-04 4.3E-04
181 Propylene oxide 75-56-9 58.1 0.03 3.0E-05 7.7E-04 2.0E-02 0.0 0.23 0.54 1.0 1.0E+00 7.7E-04 1.1E-03
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CALCULATION of PC event:  T = 1.0 hours

Event time (hr/event): t_event = 1.00 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

**  201 Trichlorofluoromethane 75-69-4 137.4 2.53 5.1E-04 1.3E-02 3.2E-01 ** 0.1 0.63 1.51 1.0 1.0E+00 1.3E-02 2.8E-02
**    68 Dichlorodifluoromethane 75-71-8 120.9 2.16 3.6E-04 9.0E-03 2.2E-01 ** 0.0 0.51 1.22 1.0 1.0E+00 9.0E-03 1.8E-02

158 Nitroso-N-ethylurea, n- 759-73-9 117.1 0.23 1.9E-05 4.9E-04 1.2E-02 0.0 0.48 1.16 1.0 1.0E+00 4.9E-04 9.4E-04
118 Heptachlor 76-44-8 373.5 4.27 3.4E-04 8.6E-03 2.2E-01 0.1 13.27 31.85 0.8 1.0E+00 8.6E-03 7.0E-02

*  208 Water 7732-18-5 18.0 -1.38 5.8E-05 1.5E-04 5.0E-04 3.9E-04 * 0.0 0.13 0.32 1.0 1.0E+00 1.5E-04 1.9E-04
83 Dimethyl sulfate 77-78-1 126.0 1.16 7.3E-05 1.8E-03 4.5E-02 0.0 0.54 1.30 1.0 1.0E+00 1.8E-03 3.7E-03

Selenium 7782-49-2 5.8E-04
127 Isophorone 78-59-1 138.2 1.67 1.4E-04 3.4E-03 8.3E-02 0.0 0.63 1.52 1.0 1.0E+00 3.4E-03 7.4E-03

**    74 Dichloropropane, 1,2- 78-87-5 113.0 2.00 3.1E-04 7.8E-03 1.9E-01 ** 0.0 0.46 1.10 1.0 1.0E+00 7.8E-03 1.5E-02
133 Methyl ethyl ketone 78-93-3 72.0 0.29 3.8E-05 9.6E-04 2.4E-02 0.0 0.27 0.65 1.0 1.0E+00 9.6E-04 1.5E-03

**  199 Trichloroethane, 1,1,2- 79-00-5 133.4 2.05 2.6E-04 6.4E-03 1.6E-01 ** 0.0 0.60 1.43 1.0 1.0E+00 6.4E-03 1.4E-02
**  200 Trichloroethylene 79-01-6 131.4 2.42 4.7E-04 1.2E-02 2.9E-01 ** 0.1 0.58 1.39 1.0 1.0E+00 1.2E-02 2.5E-02

5 Acrylamide 79-06-1 71.0 -0.67 8.5E-06 2.2E-04 5.9E-03 0.0 0.27 0.64 1.0 1.0E+00 2.2E-04 3.4E-04
**  188 Tetrachloroethane, 1,1,2,2- 79-34-5 167.9 2.39 2.8E-04 6.9E-03 1.7E-01 ** 0.0 0.93 2.24 1.0 1.0E+00 6.9E-03 1.9E-02

87 Dimethylcarbamyl chloride 79-44-7 107.5 0.00 4.9E-06 3.9E-04 3.4E-03 0.0 0.43 1.02 1.0 1.0E+00 3.9E-04 7.1E-04
156 Nitropropane, 2- 79-46-9 110.0 0.55 3.5E-05 8.8E-04 2.2E-02 0.0 0.44 1.06 1.0 1.0E+00 8.8E-04 1.6E-03
196 Toxaphene 8001-35-2 414.0 4.82 4.5E-04 1.2E-02 3.1E-01 0.1 22.40 53.75 0.8 1.0E+00 1.2E-02 1.2E-01

9 Amino-2-methylanthraquinone, 1- 82-28-0 237.3 2.80 2.2E-04 5.3E-03 1.3E-01 0.0 2.28 5.48 1.0 1.0E+00 5.3E-03 2.2E-02
**  172 Pentachloronitrobenzene 82-68-8 295.3 4.64 1.6E-03 4.2E-02 1.1E+00 ** 0.3 4.83 11.60 0.9 1.0E+00 4.2E-02 2.3E-01

79 Diethyl phthalate 84-66-2 222.0 2.47 1.6E-04 3.9E-03 9.5E-02 0.0 1.87 4.50 1.0 1.0E+00 3.9E-03 1.5E-02
63 Dibutyl phthalate 84-74-2 278.0 4.13 9.4E-04 2.4E-02 6.1E-01 0.2 3.86 9.27 0.9 1.0E+00 2.4E-02 1.2E-01

*   176 Phenanthrene 85-01-8 178.2 4.46 5.5E-03 1.4E-01 3.8E+00 * 0.7 1.06 4.11 1.0 1.0E+00 1.4E-01 4.1E-01
95 Diphenylamine, n-nitroso- 86-30-6 198.2 3.13 5.9E-04 1.5E-02 3.6E-01 0.1 1.38 3.31 1.0 1.0E+00 1.5E-02 4.7E-02

**  121 Hexachlorobutadiene 87-68-3 260.8 4.78 3.1E-03 8.1E-02 2.1E+00 ** 0.5 3.09 7.42 0.9 1.0E+00 8.1E-02 3.5E-01
*   173 Pentachlorophenol 87-86-5 266.4 5.86 1.4E-02 3.9E-01 1.1E+01 * 2.5 3.33 13.82 0.9 1.0E+00 3.9E-01 1.8E+00

202 2,4,6-Trichlorophenol 88-06-2 197.5 3.69 1.9E-02 3.5E-02 6.2E-02 0.2 1.36 3.27 1.0 1.0E+00 3.5E-02 1.1E-01
151 Nitrophenol, 2- 88-75-5 139.1 1.79 1.6E-04 4.0E-03 9.9E-02 0.0 0.64 1.54 1.0 1.0E+00 4.0E-03 8.9E-03
192 Thymol 89-83-8 150.2 3.34 2.1E-02 3.7E-02 5.2E-02 6.6E-02 0.2 0.74 1.78 1.0 1.0E+00 3.7E-02 8.9E-02

15 Anisidine, o- 90-04-0 145.0 1.18 5.9E-05 1.5E-03 3.6E-02 0.0 0.69 1.66 1.0 1.0E+00 1.5E-03 3.4E-03
141 Michler's ketone 90-94-8 268.4 4.07 9.8E-04 2.5E-02 6.3E-01 0.2 3.41 8.19 0.9 1.0E+00 2.5E-02 1.1E-01
143 Naphthalene 91-20-3 128.2 3.30 1.8E-03 4.7E-02 1.2E+00 0.2 0.56 1.34 1.0 1.0E+00 4.7E-02 9.6E-02
146 Naphthylamine, 2- 91-59-8 143.2 2.28 3.3E-04 8.1E-03 2.0E-01 0.0 0.68 1.62 1.0 1.0E+00 8.1E-03 1.8E-02

67 Dichlorobenzidine, 3,3' 91-94-1 253.1 3.51 5.1E-04 1.3E-02 3.2E-01 0.1 2.80 6.72 1.0 1.0E+00 1.3E-02 5.9E-02
157 Nitroso-di-n-butylamine, n- 924-16-3 158.2 1.92 1.6E-04 3.8E-03 9.4E-02 0.0 0.82 1.97 1.0 1.0E+00 3.8E-03 9.6E-03

13 Aminobiphenyl, 4- 92-67-1 169.2 2.80 5.2E-04 1.3E-02 3.2E-01 0.1 0.95 2.27 1.0 1.0E+00 1.3E-02 3.4E-02
18 Benzidine 92-87-5 184.2 1.34 4.6E-05 1.1E-03 2.8E-02 0.0 1.15 2.76 1.0 1.0E+00 1.1E-03 3.3E-03

149 Nitrobiphenyl, 4- 92-93-3 199.2 3.77 1.5E-03 3.8E-02 9.7E-01 0.2 1.40 3.35 1.0 1.0E+00 3.8E-02 1.2E-01
183 Safrole 94-59-7 162.2 2.66 4.6E-04 1.1E-02 2.8E-01 0.1 0.87 2.08 1.0 1.0E+00 1.1E-02 2.9E-02
52 o-Cresol 95-48-7 108.1 1.95 4.8E-03 7.7E-03 1.6E-02 1.2E-02 0.0 0.43 1.03 1.0 1.0E+00 7.7E-03 1.4E-02
64 Dichlorobenzene, 1,2- 95-50-1 147.0 3.38 1.6E-03 4.1E-02 1.0E+00 0.2 0.71 1.71 1.0 1.0E+00 4.1E-02 9.6E-02

195 Toluidine, o- 95-53-4 107.0 1.32 1.2E-04 3.0E-03 7.3E-02 0.0 0.42 1.02 1.0 1.0E+00 3.0E-03 5.3E-03
46 2-Chlorophenol 95-57-8 128.6 2.15 5.2E-03 8.0E-03 3.3E-02 1.2E-02 0.0 0.56 1.34 1.0 1.0E+00 8.0E-03 1.7E-02
90 Dimethylphenol, 3,4- 95-65-8 122.0 2.23 4.0E-04 9.8E-03 2.4E-01 0.0 0.51 1.24 1.0 1.0E+00 9.8E-03 1.9E-02
60 Diaminotoluene 95-80-7 122.0 0.34 2.2E-05 5.4E-04 1.4E-02 0.0 0.51 1.24 1.0 1.0E+00 5.4E-04 1.1E-03

185 Styrene oxide 96-09-3 120.0 1.61 1.6E-04 3.9E-03 9.6E-02 0.0 0.50 1.20 1.0 1.0E+00 3.9E-03 7.6E-03
113 Ethylenethiourea 96-45-7 96.0 -0.66 6.3E-06 1.7E-04 4.3E-03 0.0 0.37 0.88 1.0 1.0E+00 1.7E-04 2.9E-04

12 Aminoazotoluene, o- 97-56-3 225.3 3.92 1.4E-03 3.4E-02 8.7E-01 0.2 1.96 4.69 1.0 1.0E+00 3.4E-02 1.3E-01
23 Benzotrichloride 98-07-7 195.0 2.92 4.5E-04 1.1E-02 2.7E-01 0.1 1.32 3.17 1.0 1.0E+00 1.1E-02 3.5E-02

152 Nitrophenol, 2-amino-4- 99-57-0 154.1 1.36 7.0E-05 1.7E-03 4.2E-02 0.0 0.78 1.87 1.0 1.0E+00 1.7E-03 4.2E-03
148 Nitro-o-anisidine, 5- 99-59-2 152.7 1.47 8.4E-05 2.1E-03 5.1E-02 0.0 0.77 1.84 1.0 1.0E+00 2.1E-03 5.0E-03
134 Methyl-4-hydroxy benzoate 99-76-3 152.1 1.96 3.0E-03 4.4E-03 9.1E-03 6.5E-03 0.0 0.76 1.82 1.0 1.0E+00 4.4E-03 1.1E-02

Mercuric chloride (other soluble salts) 5.8E-04

Flynn's in vitro experimental data CAS MW log Ko/w 95% LCI Kp Kp measured 95% UCI
Kp predicted in vitro data Kp

cm/hr cm/hr
1 Aldosterone 360.4 1.08 4.4E-05 7.8E-05 3.0E-06 1.4E-04
2 Amobarbital 226.3 1.96 1.2E-03 1.7E-03 2.3E-03 2.4E-03
3 Atropine 289.4 1.81 4.1E-04 5.9E-04 8.5E-06 8.6E-04
4 Barbital 184.2 0.65 2.4E-04 3.9E-04 1.1E-04 6.4E-04
5 Benzyl alcohol 108.1 1.10 1.3E-03 2.1E-03 6.0E-03 3.4E-03
6 4-Bromophenol 173.0 2.59 5.8E-03 8.8E-03 3.6E-02 1.3E-02
7 2,3-Butanediol 90.1 -0.92 5.2E-05 1.2E-04 4.0E-05 2.8E-04
8 Butanoic acid (butyric acid) 88.1 0.79 9.9E-04 1.7E-03 1.0E-03 2.9E-03
9 n-Butanol 74.1 0.88 1.3E-03 2.3E-03 2.5E-03 4.0E-03

10 2-Butanone 72.1 0.28 5.1E-04 9.5E-04 4.5E-03 1.8E-03
11 Butobarbital 212.2 1.65 8.8E-04 1.3E-03 1.9E-04 1.8E-03
12 4-Chlorocresol 142.6 3.10 1.7E-02 2.9E-02 5.5E-02 4.9E-02
13 2-Chlorophenol 128.6 2.15 5.2E-03 8.0E-03 3.3E-02 1.2E-02
14 4-Chlorophenol 128.6 2.39 7.3E-03 1.2E-02 3.6E-02 1.8E-02
15 Chloroxylenol 156.6 3.39 2.1E-02 3.7E-02 5.2E-02 6.6E-02
16 Codeine 299.3 0.89 7.6E-05 1.3E-04 4.9E-05 2.2E-04
17 Cortexolone (11-desoxy-17-hydroxycorticosterone) 346.5 2.52 5.6E-04 8.4E-04 7.4E-05 1.3E-03
18 Cortexone (deoxycorticosterone) 330.5 2.88 1.2E-03 1.8E-03 4.5E-04 2.7E-03
19 Corticosterone 346.5 1.94 2.2E-04 3.5E-04 6.0E-05 5.4E-04
20 Cortisone 360.5 1.42 7.7E-05 1.3E-04 1.0E-05 2.2E-04
21 o-Cresol 108.1 1.95 4.8E-03 7.7E-03 1.6E-02 1.2E-02
22 m-Cresol 108.1 1.96 4.9E-03 7.8E-03 1.5E-02 1.2E-02
23 p-Cresol 108.1 1.95 4.8E-03 7.7E-03 1.8E-02 1.2E-02
24 n-Decanol 158.3 4.57 9.5E-02 2.2E-01 7.9E-02 5.1E-01
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CALCULATION of PC event:  T = 1.0 hours

Event time (hr/event): t_event = 1.00 hr/event (35 minutes/event)
Skin thickness (assumed to be 10 um): lsc = 1.00E-03 cm

CHEMICAL    CAS No. MWT logKow Kp Kp Kp Kp Special B tau t_star FA Conc Kp used in PC_event
 95% LCI (cm/hr) (cm/hr) 95% UCI Chemicals (hr) (hr) (mg/cm3) DA_event (mg/cm2-evt)

predicted measured  (*) or (**)  

25 2,4-Dichlorophenol 163.0 3.06 1.2E-02 2.1E-02 6.0E-02 3.4E-02
26 Digitoxin 764.9 1.86 3.5E-07 1.4E-06 1.3E-05 5.4E-06
27 Ephedrine 165.2 1.03 5.8E-04 9.0E-04 6.0E-03 1.4E-03
28 B-estradiol 272.4 2.69 2.0E-03 2.8E-03 3.0E-04 4.1E-03
29 B-estradiol (2) 272.4 2.69 2.0E-03 2.8E-03 5.2E-03 4.1E-03
30 Estriol 288.4 2.47 1.2E-03 1.7E-03 4.0E-05 2.4E-03
31 Estrone 270.4 2.76 2.2E-03 3.3E-03 3.6E-03 4.7E-03
32 Ethanol 46.1 -0.31 2.6E-04 5.4E-04 7.9E-04 1.1E-03
33 2-Ethoxy ethanol (Cellosolve) 90.1 -0.32 1.5E-04 3.0E-04 2.5E-04 6.1E-04
34 Ethyl ether 74.1 0.89 1.4E-03 2.3E-03 1.6E-02 4.0E-03
35 4-Ethylphenol 122.2 2.58 1.0E-02 1.7E-02 3.5E-02 2.7E-02
36 Etorphine 411.5 1.86 7.6E-05 1.3E-04 3.6E-03 2.3E-04
37 Fentanyl 336.5 4.37 8.4E-03 1.6E-02 5.6E-03 3.2E-02
38 Fentanyl (2) 336.5 4.37 8.4E-03 1.6E-02 1.0E-02 3.2E-02
39 Fluocinonide 494.6 3.19 1.8E-04 3.5E-04 1.7E-03 6.8E-04
40 Heptanoic acid (enanthic acid) 130.2 2.50 8.4E-03 1.3E-02 2.0E-02 2.1E-02
41 n-Heptanol 116.2 2.62 1.2E-02 1.9E-02 3.2E-02 3.2E-02
42 Hexanoic acid (caproic acid) 116.2 1.90 4.1E-03 6.4E-03 1.4E-02 1.0E-02
43 n-Hexanol 102.2 2.03 5.8E-03 9.3E-03 1.3E-02 1.5E-02
44 Hydrocortisone 362.5 1.53 9.0E-05 1.5E-04 3.0E-06 2.5E-04
45 Hydrocortisone (2) 362.5 1.53 9.0E-05 1.5E-04 1.2E-04 2.5E-04
46 [Hydrocortisone-21-yl]-N,N dimethyl succinamate 489.6 2.03 3.1E-05 6.3E-05 6.8E-05 1.3E-04
47 [Hydrocortisone-21-yl]-hemipimelate 504.6 3.26 1.7E-04 3.4E-04 1.8E-03 6.8E-04
48 [Hydrocortisone-21-hemisuccinate 462.5 2.11 5.3E-05 1.0E-04 6.3E-04 1.9E-04
49 [Hydrocortisone-21-yl]-hexanoate 460.6 4.48 1.8E-03 3.9E-03 1.8E-02 8.2E-03
50 [Hydrocortisone-21-yl]-6-hydroxy hexanoate 476.6 2.79 1.3E-04 2.4E-04 9.1E-04 4.5E-04
51 [Hydrocortisone-21-yl]-octanoate 488.7 5.49 4.8E-03 1.3E-02 6.2E-02 3.3E-02
52 [Hydrocortisone-21-yl]-pimelamate 503.6 2.31 3.9E-05 8.0E-05 8.9E-04 1.6E-04
53 [Hydrocortisone-21-yl]-proprionate 418.5 3.00 4.1E-04 6.9E-04 3.4E-03 1.2E-03
54 [Hydrocortisone-21-yl]-succinamate 461.6 1.43 1.8E-05 3.6E-05 2.6E-05 7.3E-05
55 Hydromorphone 285.3 1.25 1.7E-04 2.7E-04 1.5E-05 4.1E-04
56 Hydroxypregnenolone 330.5 3.00 1.4E-03 2.2E-03 6.0E-04 3.3E-03
57 17a-Hydroxyprogesterone 330.5 2.74 9.7E-04 1.5E-03 6.0E-04 2.2E-03
58 Isoquinoline 129.2 2.03 4.3E-03 6.6E-03 1.7E-02 1.0E-02
59 Meperidine 247.0 2.72 2.8E-03 4.1E-03 3.7E-03 6.0E-03
60 Methanol 32.0 -0.77 1.4E-04 3.2E-04 5.0E-04 7.3E-04
61 Methyl-[hydrocortisone-21-yl]-succinate 476.6 2.58 9.1E-05 1.7E-04 2.1E-04 3.3E-04
62 Methyl-[hydrocortisone-21-yl]-pimelate 518.6 3.70 2.6E-04 5.5E-04 5.4E-03 1.2E-03
63 Methyl-4-hydroxy benzoate 152.1 1.96 3.0E-03 4.4E-03 9.1E-03 6.5E-03
64 Morphine 285.3 0.62 5.8E-05 1.0E-04 9.3E-06 1.8E-04
65 2-Naphthol 144.2 2.84 1.1E-02 1.9E-02 2.8E-02 3.1E-02
66 Naproxen 230.3 3.18 6.6E-03 1.0E-02 4.0E-04 1.6E-02
67 Nicotine 162.2 1.17 7.6E-04 1.2E-03 1.9E-02 1.8E-03
68 Nitroglycerine 227.1 2.00 1.3E-03 1.8E-03 1.1E-02 2.5E-03
69 3-Nitrophenol 139.1 2.00 3.7E-03 5.5E-03 5.6E-03 8.4E-03
70 4-Nitrophenol 139.1 1.91 3.2E-03 4.8E-03 5.6E-03 7.3E-03
71 n-Nonanol 144.3 3.77 4.0E-02 7.8E-02 6.0E-02 1.5E-01
72 Octanoic acid (caprylic acid) 144.2 3.00 1.4E-02 2.4E-02 2.5E-02 4.0E-02
73 n-Octanol 130.2 2.97 1.6E-02 2.7E-02 5.2E-02 4.7E-02
74 Pentanoic acid (valeric acid) 102.1 1.30 1.9E-03 3.1E-03 2.0E-03 4.9E-03
75 n-Pentanol 88.2 1.56 3.4E-03 5.5E-03 6.0E-03 8.9E-03
76 Phenobarbital 232.2 1.47 5.1E-04 7.4E-04 4.6E-04 1.1E-03
77 Phenol 94.1 1.46 2.7E-03 4.3E-03 8.1E-03 7.0E-03
78 Pregnenolone 316.5 3.13 2.0E-03 3.2E-03 1.5E-03 4.9E-03
79 Progesterone 314.5 3.77 5.0E-03 8.6E-03 1.5E-03 1.5E-02
80 n-Propanol 60.1 0.25 5.6E-04 1.1E-03 1.4E-03 2.0E-03
81 Resorcinol 110.1 0.80 7.7E-04 1.3E-03 2.4E-04 2.1E-03
82 Salcylic acid 138.1 2.26 5.4E-03 8.4E-03 6.3E-03 1.3E-02
83 Scopolamine 303.4 1.24 1.3E-04 2.1E-04 5.0E-05 3.3E-04
84 Sucrose 342.3 -2.25 1.6E-07 6.0E-07 5.2E-06 2.3E-06
85 Sufentanyl 387.5 4.59 5.7E-03 1.2E-02 1.2E-02 2.4E-02
86 Testosterone 288.4 3.31 3.8E-03 6.0E-03 4.0E-04 9.4E-03
87 Thymol 150.2 3.34 2.1E-02 3.7E-02 5.2E-02 6.6E-02
88 2,4,6-Trichlorophenol 197.5 3.69 1.9E-02 3.5E-02 5.9E-02 6.2E-02
89 Water 18.0 -1.38 5.8E-05 1.5E-04 5.0E-04 3.9E-04
90 3,4-Xylenol 122.2 2.35 7.4E-03 1.2E-02 3.6E-02 1.9E-02
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Appendix G-3 
Methodology for Applying Supplemental Cancer Guidance 
 
USEPA has developed guidance for characterizing cancer susceptibility associated with early life 
exposures (e.g., young children) to potentially carcinogenic chemicals (Supplemental Cancer Guidance; 
USEPA, 2005; 2008). In accordance with the Supplemental Cancer Guidance, for chemicals that 
initiate carcinogenesis by a mutagenic mode of action (MOA), adjustments are made to the cancer risk 
calculations to reflect USEPA’s conclusion that cancer risks for chemicals that act by a mutagenic 
MOA are generally higher from early-life exposure than from similar exposures later in life.  Among 
the chemicals that USEPA has identified as acting through a mutagenic MOA, the following are COPCs 
in this HHRA: 

 Potentially carcinogenic polynuclear aromatic hydrocarbons (cPAHs): benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene. 

 Trichloroethene 

 Vinyl chloride 

 Chromium (as hexavalent chromium) 
 
For chemicals for which data concerning differential susceptibility for early life stages is available, 
USEPA may develop cancer slope factors (CSFs) and unit risk values (URs) that are applicable to 
specific ages (e.g., infants and young children, adults).  If chemical-specific data are not available to 
differentiate susceptibility among various life stages, the Supplemental Cancer Guidance recommends 
application of age-dependant adjustment factors (ADAFs) to develop risk estimates.  The ADAFs 
developed by USEPA are as follows (USEPA, 2005; 2008): 
 

 For exposure before 2 years of age (i.e., spanning a 2-year time interval from the first 
day of birth of until a child’s second birthday), the ADAF = 10; 
  

 For exposure between 2 and <16 years of age (i.e., spanning a 14-year time interval 
from a child’s second birthday up until their sixteenth birthday), the ADAF = 3; 
 

 For exposures after turning 16 years of age, no adjustment is required 
(i.e., ADAF = 1). 

 
The approach recommended by USEPA to evaluate cancer risks for cPAHs, chromium, 
trichloroethene, and vinyl chloride is described below and documented in the tables that accompany this 
appendix. 
 
cPAHs 
USEPA indicates that the ADAFs should be applied to evaluate cancer risks associated with potential 
exposures to cPAH compounds.  Therefore, the ADAFs identified above are used to characterize 
cancer risks for the cPAH COPCs evaluated in this risk assessment. 

 
In accordance with USEPA guidance, exposure scenarios evaluated in this HHRA that include children 
(i.e., residential land use scenarios) are evaluated using two age groups for the abutting resident, 
recreational visitor, and residential scenarios (children <6, and adults), rather than the three age 
groups for which ADAFs were developed.  The children <6 group encompasses the <2 and 2 - <6 



ages for which ADAFs have been developed, and the adult group encompasses the children 6 - <16 
and >16 ages for which ADAFs have been developed.  Similarly, the current trespasser scenario 
evaluated in this HHRA (older children ages 7 through 18) encompasses the children 6 - <16 and >16 
ages for which ADAFs have been developed.   
 
Cancer risk calculations for cPAHs that incorporate the ADAFs in accordance with the Supplemental 
Cancer Guidance are shown in Attachment G-3.1 using exposure area (EA) Current-4/Future B4 
surface soil (the EA associated with the highest cPAH exposure point concentrations (EPCs) of any EA 
at the Site) as an example.     
 
As shown in Attachment G-3.1, cancer risk calculations for young children (ages <6) are calculated by 
apportioning the intake calculated for children ages 1 through 6 into a two-year intake for children ages 
<2 and a four-year intake for children ages >2 to 6.  The apportioned intakes are then multiplied by 
the applicable ADAFs and CSF values to derive excess lifetime cancer risk (ELCR) for each age group, 
as shown in the following equations.   
 
ELCR-ages <2= [Total intake (ages 1 – 6)] x [2 yrs / 6 yrs] x [ADAF (10)] x [CSF] 
ELCR-ages >2 – 6 = [Total intake (ages 1 – 6)] x [4 yrs / 6 yrs] x [ADAF (3)] x [CSF] 
ELCR-ages 1 – 6 = [ELCR-ages <2] + [ELCR-ages >2 – 6] 
 
Cancer risk calculations for adults (ages >6 – 30) were performed using the same approach 
(Attachment G-3.1): 
 
ELCR-ages >6 - <16 = [Total intake (ages 6 - 30)] x [10 yrs / 24 yrs] x [ADAF (3)] x [CSF] 
ELCR-ages 16 – 30 = [Total intake (ages 6 – 30)] x [14 yrs / 24 yrs] x [ADAF (1)] x [CSF] 
ELCR-ages >6 – 30 = [ELCR-ages >6 - <16] + [ELCR-ages 16 – 30] 

 
For the current trespasser exposure scenario, the same approach was applied to an age range of >6 to 
18 yrs: 
ELCR-ages >6 - <16 = [Total intake (ages 6 - 18)] x [10 yrs / 12 yrs] x [ADAF (3)] x [CSF] 
ELCR-ages 16 – 18 = [Total intake (ages 16 – 18)] x [2 yrs / 12 yrs] x [ADAF (1)] x [CSF] 
ELCR-ages >6 – 18 = [ELCR-ages >6 - <16] + [ELCR-ages 16 – 18] 
 
These approaches are applied to cancer risk calculations for all routes of exposure (incidental ingestion, 
dermal contact, and dust inhalation) as shown in Attachment G-3.1. 
 
The cancer risks for the young child and older child/adult are then summed together in the risk 
summary tables (HHRA Section 5 tables) to yield a total cancer risk estimate (aggregate risk) for the 
residential receptor.  
 
Since no adjustment is required for receptors greater than age 16, the ADAFs do not apply to exposure 
scenarios that evaluated only adult receptor populations (future indoor workers, future outdoor workers, 
future construction workers). 
 
In the RAGS Part D ‘Table 7’ risk calculations presented in Appendix G-1, ‘composite’ ADAF values 
were used to facilitate calculations of the approach documented herein (Attachment G-3.1).  
Specifically: 
 



 For young children (ages < 6), an ADAF of 5.3 was derived as an age-weighted value for ages 
<2 (ADAF = 10) and 2 < 6 (ADAF = 3) as follows:  (2 yrs x 10) + (4 yrs x 3) / 6 yrs = 
5.3.   This ADAF was applied to the total intake for ages 1 – 6 and CSF to derive an ELCR for 
ages 1 – 6, as follows: 

 ELCR-ages 1 – 6 = [Total intake (ages 1 – 6)] x [ADAF (5.3)] x [CSF] 
 

 For older children/adults, (ages 6 < 30), an ADAF of 1.8 derived as an age-weighted value for 
ages 6 < 16 (ADAF = 3) and ages 16 < 30 (ADAF = 1) as follows:  (10 yrs x 3) + (14 yrs 
x 1)/24 yrs = 1.8.  This ADAF was applied to the total intake for ages >6 - 30 and CSF to 
derive an ELCR for ages >6 – 30, as follows: 

 ELCR-ages >6 – 30 = [Total intake (ages >6 – 30)] x [ADAF (1.8)] x [CSF] 
 
Risk calculations using this method are provided for EA Current-4/Future B-4 surface soil as an 
example in Attachment G-3.2.  Comparison of risk calculations between Attachment G-3.1 and G-3.2 
shows that both methods yield the same results. 
 
Trichloroethene 
The CSF and UR values for trichloroethene are based on quantitative dose-response relationships for 
liver cancer, non-hodgkin’s lymphoma (NHL), and kidney cancer.  However, USEPA has determined 
that only kidney cancer is induced by a mutagenic MOA (USEPA, 2012a).  Consequently, the 
Supplemental Cancer Guidance is applied only to the kidney-cancer component of the CSF and UR 
values.  USEPA has determined that data are insufficient to develop separate toxicity values for early 
childhood exposures; therefore, ADAF adjustments as described above are applied to the kidney 
component of the CSF and UR values for trichloroethene. 
 
The total CSF and UR values for trichloroethene and apportioning between kidney and non-kidney 
components are as follows (USEPA, 2012a): 
 
 CSF (mg/kg/day)-1 UR (ug/m3)-1 
NHL + Liver 3.7E-02 3.1E-06 
Kidney 9.3E-03 1.0E-06 

Total 4.6E-02 4.1E-06 
 
Attachment G-3.3 provides an example of cancer risk calculations for trichloroethene in drinking water 
that was developed by USEPA (USEPA, 2012a), showing the ADAFs applied to the kidney component 
of the cancer potency values.  As indicated in this example, cancer risks are calculated for specific age 
groups as partial cancer risks for kidney, where the ADAFs are applied, and partial risks for NHL + 
Liver, where ADAFs are not applied.  The partial risks are then summed to obtain a total 
trichloroethene risk for each specific age, and total risks are then summed among all ages to derive a 
total receptor trichloroethene cancer risk.  This process is repeated for all routes of exposure (oral and 
inhalation in the example provided in Attachment G-3.3). 
 
In the RAGS Part D ‘Table 7’ risk calculations presented in Appendix G-1, cancer risks for 
trichloroethene were calculated by apportioning the cancer risk between kidney and NHL + Liver 
effects using the CSF and UR values presented in the table above.  However, to facilitate calculations,  
‘composite’ ADAF values as described above for cPAHs were used.  Specifically: 

 The CSF and UR values for NHL + Liver as shown in the table above were used with 
trichloroethene EPCs to derive cancer risks for the NHL + Liver portion of the trichloroetheen 



cancer risk.  These risks are identified as ‘Trichloroethene – Liver&NHL’ in the RAGS Part D 
‘Table 7’s’. 

 The CSF and UR values for Kidney as shown in the table above were used with trichloroethene 
EPCs and the ‘composite’ ADAF values for children ages <6 (5.3) and adults 6 – 30 (1.8) as 
derived above.  These risks are identified as ‘Trichloroethene – Kidney’ in the RAGS Part D 
‘Table 7’s’.  

 
Total cancer risks for trichloroethene were identified in Appendix M by summing the “Trichloroethene-
Liver& NHL” and “Trichloroethene-Kidney” risks together.  The total risks were used to determine if 
trichloroethene should be retained as a chemical of concern (COC) in the risk assessment. 

 
Attachment G-3.4 provides risk calculations for trichloroethene in the Off-Property Overburden 
Groundwater EA.  The total cancer risks for trichloroethene (sum of child and adult risks) are as 
follows: 

 Oral:  6x10-5 
 Dermal:  8x10-6 
 Inhalation:  2x10-6 

 
As indicated in Attachment G-3.3, the calculations performed using USEPA’s example calculation 
format for trichloroethene (with EPCs for the Off-Property Overburden Groundwater EA and inhalation 
risks apportioned for the exposure time used in the HHRA) are the same as the risks calculated in the 
HHRA (Attachment G-3.4), indicating that both methods yield the same results.   
 
Vinyl Chloride 
Vinyl chloride was retained as a COPC in groundwater only, and was only detected in the On-Property 
Overburden Groundwater EA (EPC = 0.46 ug/L) and Off-Property Bedrock Groundwater EA (EPC= 
0.38 ug/L).  USEPA has determined that there is sufficient data for vinyl chloride to develop separate 
CSF and UR values to account for early life susceptibility associated with a mutagenic MOA (USEPA, 
2012a).  In the IRIS data base, USEPA provides CSF and UR values that are to be used with 
‘exposures beginning in adult-hood’ and ‘lifetime exposures beginning at birth’.  These toxicity values 
were developed prior to more contemporary guidance that addresses how the Supplemental Cancer 
Guidance should be implemented for vinyl chloride (USEPA, 2008).   
 
Implementation of the Supplemental Cancer Guidance for vinyl chloride indicates that, when evaluating 
partial life exposures that begin at birth as is the case with standard 30-year residential exposure 
scenarios, a separate risk calculation for children that excludes the averaging time component of the 
standard intake algorithm be included in the total risk calculation.  Thus, for children (ages 1 – 6), 
cancer risk associated with vinyl chloride by the oral and dermal exposure routes is calculated as: 
 
ELCR = [CSF x (EPC x CR x EF x ED) / (BW x AT)] + [CSF x (EPC x CR x EF) / (BW x 365)] 
 
And for inhalation exposure: 
 
ELCR = [UR x (EPC x ET x EF x ED) / (24 hr x AT)] + [(UR x (EPC x ET x EF) / (24 hr x 365)] 
 
These risk calculations, as well as accompanying adult risk calculations, are intended to be performed 
using the less-than-lifetime exposure CSF and UR values.  Calculations are provided in the RAGS Part 
D, Table 7’s (Tables 7-F45A, 7-F46A, 7-F47B and 7-F48B). 



 
Hexavalent Chromium 
Hexavalent chromium is considered to be carcinogenic in humans by the inhalation exposure route. The 
HHRA quantified chromium as ‘total chromium’.  The RI did not include separate analytical 
quantification of chromium as hexavalent chromium because there is no history of use of hexavalent 
chromium at the Site.  To be conservative, chromium in Site media is evaluated in the HHRA as if it is 
present as hexavalent chromium; this assumption incorporates a seven-fold adjustment to the inhalation 
UR for hexavalent chromium (USEPA, 2012b).   
 
USEPA has determined that data are insufficient to develop separate toxicity values for early childhood 
exposures; therefore, ADAF adjustments as described above are applied to the inhalation exposures 
associated with hexavalent chromium.  The ‘composite’ ADAF values described above are used to 
quantify inhalation cancer risks associated with chromium (applicable only to the soil dust inhalation 
exposure pathway).  Calculations are documented in the RAGS Part D ‘Table 7’s’ presented in 
Appendix G-1. 
 
 
References: 
1. USEPA, 2005.  “Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure 

to Carcinogens”; Risk Assessment Forum; EPA/630/R-03/003F; Washington, D.C.  March. 

2. USEPA, 2008.  “Handbook for Implementing Supplemental Cancer Guidance at Waste and 
Cleanup Sites”; Office of Emergency and Remedial Response.  
http://www.epa.gov/oswer/riskassessment/sghandbook/index.htm. 

3. USEPA, 2012a.  “Integrated Risk Information System (IRIS)”; on-line data-base search 
www.epa.gov/iris. 

4. USEPA, 2012b.  “Regional Screening Levels for Chemical Contaminants at Superfund Sites”; 
EPA Office of Superfund.  May. 
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS FOR COPCs THAT ACT THROUGH A MUTAGENIC MODE OF ACTION -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION

Age-Dependent 
Intake/Concentration [1]

Age-Dependent Adjustment Factor 
(ADAF) [2] CSF/UNIT RISK CANCER RISK [3], [4]

VALUE UNITS Ages 1-2 Ages 3-6 Ages 1-2 Ages 3-6 VALUE UNITS Ages 1 - 2 Ages 3 - 6 Cumulative (Ages 1 - 6)
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 2.1 mg/kg 5.3E-07 mg/kg/day 1.8E-07 3.5E-07 10 3 7.3E-01 (mg/kg/day)-1 1.3E-06 7.7E-07 2.0E-06

Benzo(a)pyrene 2.2 mg/kg 5.5E-07 mg/kg/day 1.8E-07 3.7E-07 10 3 7.3E+00 (mg/kg/day)-1 1.3E-05 8.0E-06 2.1E-05
Benzo(b)fluoranthene 3.5 mg/kg 8.8E-07 mg/kg/day 2.9E-07 5.8E-07 10 3 7.3E-01 (mg/kg/day)-1 2.1E-06 1.3E-06 3.4E-06
Benzo(k)fluoranthene 0.47 mg/kg 1.2E-07 mg/kg/day 3.9E-08 7.8E-08 10 3 7.3E-02 (mg/kg/day)-1 2.9E-08 1.7E-08 4.6E-08
Indeno(1,2,3-cd)pyrene 1 mg/kg 2.5E-07 mg/kg/day 8.3E-08 1.7E-07 10 3 7.3E-01 (mg/kg/day)-1 6.1E-07 3.7E-07 9.8E-07

EXPOSURE ROUTE TOTAL
DERMAL Benzo(a)anthracene 2.1 mg/kg 1.9E-07 mg/kg/day 6.4E-08 1.3E-07 10 3 7.3E-01 (mg/kg/day)-1 4.7E-07 2.8E-07 7.5E-07

Benzo(a)pyrene 2.2 mg/kg 2.0E-07 mg/kg/day 6.7E-08 1.3E-07 10 3 7.3E+00 (mg/kg/day)-1 4.9E-06 2.9E-06 7.8E-06
Benzo(b)fluoranthene 3.5 mg/kg 3.2E-07 mg/kg/day 1.1E-07 2.1E-07 10 3 7.3E-01 (mg/kg/day)-1 7.8E-07 4.7E-07 1.2E-06
Benzo(k)fluoranthene 0.47 mg/kg 4.3E-08 mg/kg/day 1.4E-08 2.9E-08 10 3 7.3E-02 (mg/kg/day)-1 1.0E-08 6.3E-09 1.7E-08
Indeno(1,2,3-cd)pyrene 1 mg/kg 9.1E-08 mg/kg/day 3.0E-08 6.1E-08 10 3 7.3E-01 (mg/kg/day)-1 2.2E-07 1.3E-07 3.5E-07

EXPOSURE ROUTE TOTAL
EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL
AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 1.4E-09 ug/m3 4.7E-10 9.3E-10 10 3 1.1E-04 (ug/m3)-1 5.1E-13 3.1E-13 8.2E-13

Benzo(a)pyrene 2.2 mg/kg 1.5E-09 ug/m3 4.9E-10 9.8E-10 10 3 1.1E-03 (ug/m3)-1 5.4E-12 3.2E-12 8.6E-12
Benzo(b)fluoranthene 3.5 mg/kg 2.3E-09 ug/m3 7.8E-10 1.6E-09 10 3 1.1E-04 (ug/m3)-1 8.5E-13 5.1E-13 1.4E-12
Benzo(k)fluoranthene 0.47 mg/kg 3.1E-10 ug/m3 1.0E-10 2.1E-10 10 3 1.1E-05 (ug/m3)-1 1.1E-14 6.9E-15 1.8E-14
Indeno(1,2,3-cd)pyrene 1 mg/kg 6.7E-10 ug/m3 2.2E-10 4.4E-10 10 3 1.1E-04 (ug/m3)-1 2.4E-13 1.5E-13 3.9E-13

EXPOSURE ROUTE TOTAL
EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA

NOTES:
Early-life cancer risk calculations for carcinogenic PAHs calculated by multiplying the age-dependent intake/exposure concentration by the appropriate default age-dependent adjustment factor (ADAF) and the appropriate cancer slope factor (CSF) according to the following formula:
Cancer Risk = Intake (mg/kg-day) x CSF (mg/kg-day)-1 x ADAF; Cancer Risk = Exposure concentration (ug/m3) x UR (ug/m3)-1 x ADAF
[1] Age-dependent intake/exposure concentration determined by multiplying the intake/exposure concentration for a 6-year exposure duration (for ages 1-6) by the fraction of years related to default ADAFs: 2/6 of the value for ages 1-2 and 4/6 of the value for ages 3-6.
[2] ADAFs: 10 for ages 1-2 and 3 for ages 3 - 16.
[3] Age-dependent cancer risk calculated by multiplying the age-dependent intake/exposure concentration by the appropriate ADAF and cancer slope factor.
[4] Cumulative cancer risk calculated by adding the age-dependent cancer risk results together

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE CHEMICAL

VALUE UNITS
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TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS FOR COPCs THAT ACT THROUGH A MUTAGENIC MODE OF ACTION -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION

Age-Dependent 
Intake/Concentration [1]

Age-Dependent Adjustment Factor 
(ADAF) [2] CSF/UNIT RISK CANCER RISK

VALUE UNITS Ages 6-16 Ages 17-30 Ages 6-16 Ages 17-30 VALUE UNITS Ages 6-16 Ages 17-30 Cumulative (Ages 6 - 30)
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 2.1 mg/kg 2.3E-07 mg/kg/day 9.4E-08 1.3E-07 3 1 7.3E-01 (mg/kg/day)-1 2.1E-07 9.6E-08 3.0E-07

Benzo(a)pyrene 2.2 mg/kg 2.4E-07 mg/kg/day 9.8E-08 1.4E-07 3 1 7.3E+00 (mg/kg/day)-1 2.2E-06 1.0E-06 3.2E-06
Benzo(b)fluoranthene 3.5 mg/kg 3.8E-07 mg/kg/day 1.6E-07 2.2E-07 3 1 7.3E-01 (mg/kg/day)-1 3.4E-07 1.6E-07 5.0E-07
Benzo(k)fluoranthene 0.47 mg/kg 5.0E-08 mg/kg/day 2.1E-08 2.9E-08 3 1 7.3E-02 (mg/kg/day)-1 4.6E-09 2.1E-09 6.8E-09
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.1E-07 mg/kg/day 4.5E-08 6.3E-08 3 1 7.3E-01 (mg/kg/day)-1 9.8E-08 4.6E-08 1.4E-07

EXPOSURE ROUTE TOTAL
DERMAL Benzo(a)anthracene 2.1 mg/kg 1.2E-07 mg/kg/day 4.9E-08 6.8E-08 3 1 7.3E-01 (mg/kg/day)-1 1.1E-07 5.0E-08 1.6E-07

Benzo(a)pyrene 2.2 mg/kg 1.2E-07 mg/kg/day 5.1E-08 7.1E-08 3 1 7.3E+00 (mg/kg/day)-1 1.1E-06 5.2E-07 1.6E-06
Benzo(b)fluoranthene 3.5 mg/kg 1.9E-07 mg/kg/day 8.1E-08 1.1E-07 3 1 7.3E-01 (mg/kg/day)-1 1.8E-07 8.3E-08 2.6E-07
Benzo(k)fluoranthene 0.47 mg/kg 2.6E-08 mg/kg/day 1.1E-08 1.5E-08 3 1 7.3E-02 (mg/kg/day)-1 2.4E-09 1.1E-09 3.5E-09
Indeno(1,2,3-cd)pyrene 1 mg/kg 5.6E-08 mg/kg/day 2.3E-08 3.2E-08 3 1 7.3E-01 (mg/kg/day)-1 5.1E-08 2.4E-08 7.4E-08

EXPOSURE ROUTE TOTAL
EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL
AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 5.6E-09 ug/m3 2.3E-09 3.3E-09 3 1 1.1E-04 (ug/m3)-1 7.7E-13 3.6E-13 1.1E-12

Benzo(a)pyrene 2.2 mg/kg 5.9E-09 ug/m3 2.4E-09 3.4E-09 3 1 1.1E-03 (ug/m3)-1 8.0E-12 3.8E-12 1.2E-11
Benzo(b)fluoranthene 3.5 mg/kg 9.3E-09 ug/m3 3.9E-09 5.4E-09 3 1 1.1E-04 (ug/m3)-1 1.3E-12 6.0E-13 1.9E-12
Benzo(k)fluoranthene 0.47 mg/kg 1.3E-09 ug/m3 5.2E-10 7.3E-10 3 1 1.1E-05 (ug/m3)-1 1.7E-14 8.0E-15 2.5E-14
Indeno(1,2,3-cd)pyrene 1 mg/kg 2.7E-09 ug/m3 1.1E-09 1.6E-09 3 1 1.1E-04 (ug/m3)-1 3.7E-13 1.7E-13 5.4E-13

EXPOSURE ROUTE TOTAL
EXPOSURE POINT TOTAL

EXPOSURE MEDIUM TOTAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA

NOTES:
Early-life cancer risk calculations for carcinogenic PAHs calculated by multiplying the age-dependent intake/exposure concentration by the appropriate default age-dependent adjustment factor (ADAF) and the appropriate cancer slope factor (CSF) according to the following formula:
Cancer Risk = Intake (mg/kg-day) x CSF (mg/kg-day)-1 x ADAF; Cancer Risk = Exposure concentration (ug/m3) x UR (ug/m3)-1 x ADAF
[1] Age-dependent intake/exposure concentration determined by multiplying the intake/exposure concentration for a 24-year exposure duration (for ages 6-30) by the fraction of years related to default ADAFs: 10/24 of the value for ages 6-16 and 14/24 of the value for ages 17-30.
[2] ADAFs:  3 for ages 3 - 16 and 1 for ages >16.
[3] Age-dependent cancer risk calculated by multiplying the age-dependent intake/exposure concentration by the appropriate ADAF and cancer slope factor.
[4] Cumulative cancer risk calculated by adding the age-dependent cancer risk results together

UNITS
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE CHEMICAL
VALUE
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HHRA cPAH Risk Calculations Accounting for Mutagenic Mode of Action - Example 
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 2.1 mg/kg 2.8E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.0E-06 6.1E-06 mg/kg/day 3.0E-02 mg/kg/day 2E-04

Benzo(a)pyrene 2.2 mg/kg 2.9E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.1E-05 6.4E-06 mg/kg/day 3.0E-02 mg/kg/day 2E-04
Benzo(b)fluoranthene 3.5 mg/kg 4.6E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.4E-06 1.0E-05 mg/kg/day 3.0E-02 mg/kg/day 3E-04
Benzo(k)fluoranthene 0.47 mg/kg 6.2E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 4.6E-08 1.4E-06 mg/kg/day 3.0E-02 mg/kg/day 5E-05
Carbazole 0.26 mg/kg 6.5E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 1.3E-09 7.6E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.3E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.7E-07 2.9E-06 mg/kg/day 3.0E-02 mg/kg/day 1E-04
Aroclor-1254 0.13 mg/kg 3.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 6.5E-08 3.8E-07 mg/kg/day 2.0E-05 mg/kg/day 2E-02
Aroclor-1260 0.078 mg/kg 2.0E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 3.9E-08 2.3E-07 mg/kg/day 2.0E-05 mg/kg/day 1E-02
Aluminum 6748 mg/kg NC NC 2.0E-02 mg/kg/day 1.0E+00 mg/kg/day 2E-02
Arsenic 7.5 mg/kg 1.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.8E-06 2.2E-05 mg/kg/day 3.0E-04 mg/kg/day 7E-02
Beryllium 0.29 mg/kg NC NC 8.5E-07 mg/kg/day 2.0E-03 mg/kg/day 4E-04
Chromium 18 mg/kg NC NC 5.3E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 4.5 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-04 mg/kg/day 4E-02
Copper 17 mg/kg NC NC 5.0E-05 mg/kg/day 4.0E-02 mg/kg/day 1E-03
Iron 11211 mg/kg NC NC 3.3E-02 mg/kg/day 7.0E-01 mg/kg/day 5E-02
Lead 25 mg/kg 6.3E-06 mg/kg/day NA 7.3E-05 mg/kg/day ND
Manganese 162 mg/kg NC NC 4.7E-04 mg/kg/day 7.1E-02 mg/kg/day 7E-03
Thallium 0.12 mg/kg NC NC 3.5E-07 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 1.5E-05 mg/kg/day ND
Titanium 379 mg/kg NC NC 1.1E-03 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 9.1E-06 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 17.2 mg/kg NC NC 5.0E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 2.7 mg/kg NC NC 7.9E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.1E-05 3E-01
DERMAL Benzo(a)anthracene 2.1 mg/kg 1.0E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.4E-07 2.2E-06 mg/kg/day 3.0E-02 mg/kg/day 7E-05

Benzo(a)pyrene 2.2 mg/kg 1.1E-06 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.8E-06 2.3E-06 mg/kg/day 3.0E-02 mg/kg/day 8E-05
Benzo(b)fluoranthene 3.5 mg/kg 1.7E-06 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.2E-06 3.7E-06 mg/kg/day 3.0E-02 mg/kg/day 1E-04
Benzo(k)fluoranthene 0.47 mg/kg 2.3E-07 mg/kg/day 7.3E-02 (mg/kg/day)-1 1.7E-08 5.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Carbazole 0.26 mg/kg 1.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 3.6E-10 2.1E-07 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 4.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.5E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4E-05
Aroclor-1254 0.13 mg/kg 1.3E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.6E-08 1.5E-07 mg/kg/day 2.0E-05 mg/kg/day 7E-03
Aroclor-1260 0.078 mg/kg 7.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.5E-08 8.9E-08 mg/kg/day 2.0E-05 mg/kg/day 4E-03
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.4E-07 1.8E-06 mg/kg/day 3.0E-04 mg/kg/day 6E-03
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 1.0E-05 2E-02

EXPOSURE POINT TOTAL 4.1E-05 3E-01
EXPOSURE MEDIUM TOTAL 4.1E-05 3E-01

AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 7.4E-09 ug/m3 1.1E-04 (ug/m3)-1 8.1E-13 1.6E-08 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 7.8E-09 ug/m3 1.1E-03 (ug/m3)-1 8.5E-12 1.7E-08 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 1.2E-08 ug/m3 1.1E-04 (ug/m3)-1 1.4E-12 2.7E-08 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 1.7E-09 ug/m3 1.1E-05 (ug/m3)-1 1.8E-14 3.6E-09 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 2.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 3.5E-09 ug/m3 1.1E-04 (ug/m3)-1 3.9E-13 7.8E-09 ug/m3 ND
Aroclor-1254 0.13 mg/kg 8.6E-11 ug/m3 5.7E-04 (ug/m3)-1 4.9E-14 1.0E-09 ug/m3 ND
Aroclor-1260 0.078 mg/kg 5.2E-11 ug/m3 5.7E-04 (ug/m3)-1 3.0E-14 6.1E-10 ug/m3 ND
Aluminum 6748 mg/kg NC NC 5.2E-05 ug/m3 5.0E+00 ug/m3 1E-05

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE UNITS CANCER RISK HAZARD 

QUOTIENT
CHEMICAL VALUE
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE UNITS CANCER RISK HAZARD 

QUOTIENT
CHEMICAL VALUE

SOIL AIR DUST AT RT 62 OUTFALL DUST INHALATION Arsenic 7.5 mg/kg 5.0E-09 ug/m3 4.3E-03 (ug/m3)-1 2.1E-11 5.8E-08 ug/m3 1.5E-02 ug/m3 4E-06
Beryllium 0.29 mg/kg 1.9E-10 ug/m3 2.4E-03 (ug/m3)-1 4.6E-13 2.3E-09 ug/m3 2.0E-02 ug/m3 1E-07
Chromium 18 mg/kg 6.3E-08 ug/m3 8.4E-02 (ug/m3)-1 5.3E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1E-06
Cobalt 4.5 mg/kg 3.0E-09 ug/m3 2.5E-06 (ug/m3)-1 7.6E-15 3.5E-08 ug/m3 6.0E-03 ug/m3 6E-06
Copper 17 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 11211 mg/kg NC NC 8.7E-05 ug/m3 ND
Lead 25 mg/kg 1.7E-08 ug/m3 NA 1.9E-07 ug/m3 ND
Manganese 162 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3E-05
Thallium 0.12 mg/kg NC NC 9.3E-10 ug/m3 ND
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 379 mg/kg NC NC 2.9E-06 ug/m3 ND
Uranium 3.1 mg/kg NC NC 2.4E-08 ug/m3 3.0E-01 ug/m3 8E-08
Vanadium 17.2 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 2.7 mg/kg NC NC 2.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 5.4E-09 5E-05
EXPOSURE POINT TOTAL 5.4E-09 5E-05

EXPOSURE MEDIUM TOTAL 5.4E-09 5E-05
SOIL TOTAL 4.1E-05 3E-01
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Aluminum 13961 mg/kg NC NC 1.3E-02 mg/kg/day 1.0E+00 mg/kg/day 1E-02

Arsenic 9.1 mg/kg 7.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.1E-06 8.6E-06 mg/kg/day 3.0E-04 mg/kg/day 3E-02
Chromium 557 mg/kg NC NC 5.3E-04 mg/kg/day 3.0E-03 mg/kg/day 2E-01
Cobalt 9.2 mg/kg NC NC 8.7E-06 mg/kg/day 3.0E-04 mg/kg/day 3E-02
Iron 10143 mg/kg NC NC 9.6E-03 mg/kg/day 7.0E-01 mg/kg/day 1E-02
Manganese 198 mg/kg NC NC 1.9E-04 mg/kg/day 7.1E-02 mg/kg/day 3E-03
Mercury 2.2 mg/kg NC NC 2.1E-06 mg/kg/day 3.0E-04 mg/kg/day 7E-03
Thallium 0.2 mg/kg NC NC 1.9E-07 mg/kg/day ND
Thorium 4.1 mg/kg NC NC 3.9E-06 mg/kg/day ND
Titanium 560 mg/kg NC NC 5.3E-04 mg/kg/day ND
Tungsten 2.8 mg/kg NC NC 2.7E-06 mg/kg/day ND
Uranium 13.4 mg/kg NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2E-02
Vanadium 65 mg/kg NC NC 6.2E-05 mg/kg/day 4.9E-03 mg/kg/day 1E-02
Zirconium 1.8 mg/kg NC NC 1.7E-06 mg/kg/day ND

EXPOSURE ROUTE TOTAL 1.1E-06 3E-01
DERMAL Aluminum 13961 mg/kg NC NC -- 1.0E+00 mg/kg/day

Arsenic 9.1 mg/kg 5.2E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.8E-08 6.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2E-03
Chromium 557 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 9.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 10143 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 198 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 2.2 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.2 mg/kg NC NC -- ND
Thorium 4.1 mg/kg NC NC -- ND
Titanium 560 mg/kg NC NC -- ND
Tungsten 2.8 mg/kg NC NC -- ND
Uranium 13.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 65 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.8 mg/kg NC NC -- ND

EXPOSURE ROUTE TOTAL 7.8E-08 2E-03
EXPOSURE POINT TOTAL 1.2E-06 3E-01

EXPOSURE MEDIUM TOTAL 1.2E-06 3E-01
SEDIMENT TOTAL 1.2E-06 3E-01
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TABLE 7-CF.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE UNITS CANCER RISK HAZARD 

QUOTIENT
CHEMICAL VALUE

SURFACE WATER EMBAYMENT AREA DERMAL Chromium 0.0044 mg/l NC NC 9.5E-08 mg/kg/day 7.5E-05 mg/kg/day 1E-03
Thallium 0.00034 mg/l NC NC 3.7E-09 mg/kg/day ND
Titanium 0.027 mg/l NC NC -- ND
Zirconium 0.00079 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL -- 1E-03
EXPOSURE POINT TOTAL 0.0E+00 1E-03

EXPOSURE MEDIUM TOTAL 0.0E+00 1E-03
SURFACE WATER TOTAL 0.0E+00 1E-03

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.2E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6E-01

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER
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TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Benzo(a)anthracene 2.1 mg/kg 4.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.0E-07 6.6E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05

Benzo(a)pyrene 2.2 mg/kg 4.3E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.1E-06 6.9E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Benzo(b)fluoranthene 3.5 mg/kg 6.8E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.9E-07 1.1E-06 mg/kg/day 3.0E-02 mg/kg/day 4E-05
Benzo(k)fluoranthene 0.47 mg/kg 9.1E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 6.6E-09 1.5E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Carbazole 0.26 mg/kg 2.8E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 5.6E-10 8.1E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.9E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.4E-07 3.1E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Aroclor-1254 0.13 mg/kg 1.4E-08 mg/kg/day 2.0E+00 (mg/kg/day)-1 2.8E-08 4.1E-08 mg/kg/day 2.0E-05 mg/kg/day 2E-03
Aroclor-1260 0.078 mg/kg 8.4E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.7E-08 2.4E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aluminum 6748 mg/kg NC NC 2.1E-03 mg/kg/day 1.0E+00 mg/kg/day 2E-03
Arsenic 7.5 mg/kg 8.1E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.2E-06 2.3E-06 mg/kg/day 3.0E-04 mg/kg/day 8E-03
Beryllium 0.29 mg/kg NC NC 9.1E-08 mg/kg/day 2.0E-03 mg/kg/day 5E-05
Chromium 18 mg/kg NC NC 5.6E-06 mg/kg/day 3.0E-03 mg/kg/day 2E-03
Cobalt 4.5 mg/kg NC NC 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5E-03
Copper 17 mg/kg NC NC 5.3E-06 mg/kg/day 4.0E-02 mg/kg/day 1E-04
Iron 11211 mg/kg NC NC 3.5E-03 mg/kg/day 7.0E-01 mg/kg/day 5E-03
Lead 25 mg/kg 2.7E-06 mg/kg/day NA 7.8E-06 mg/kg/day ND
Manganese 162 mg/kg NC NC 5.1E-05 mg/kg/day 7.1E-02 mg/kg/day 7E-04
Thallium 0.12 mg/kg NC NC 3.8E-08 mg/kg/day ND
Thorium 5.3 mg/kg NC NC 1.7E-06 mg/kg/day ND
Titanium 379 mg/kg NC NC 1.2E-04 mg/kg/day ND
Uranium 3.1 mg/kg NC NC 9.7E-07 mg/kg/day 6.0E-04 mg/kg/day 2E-03
Vanadium 17.2 mg/kg NC NC 5.4E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 2.7 mg/kg NC NC 8.5E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 5.3E-06 3E-02
DERMAL Benzo(a)anthracene 2.1 mg/kg 2.1E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.5E-07 3.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05

Benzo(a)pyrene 2.2 mg/kg 2.2E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.6E-06 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1E-05
Benzo(b)fluoranthene 3.5 mg/kg 3.5E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.6E-07 5.7E-07 mg/kg/day 3.0E-02 mg/kg/day 2E-05
Benzo(k)fluoranthene 0.47 mg/kg 4.7E-08 mg/kg/day 7.3E-02 (mg/kg/day)-1 3.4E-09 7.6E-08 mg/kg/day 3.0E-02 mg/kg/day 3E-06
Carbazole 0.26 mg/kg 1.1E-08 mg/kg/day 2.0E-02 (mg/kg/day)-1 2.2E-10 3.2E-08 mg/kg/day ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 1.0E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 7.3E-08 1.6E-07 mg/kg/day 3.0E-02 mg/kg/day 5E-06
Aroclor-1254 0.13 mg/kg 7.8E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 1.6E-08 2.3E-08 mg/kg/day 2.0E-05 mg/kg/day 1E-03
Aroclor-1260 0.078 mg/kg 4.7E-09 mg/kg/day 2.0E+00 (mg/kg/day)-1 9.4E-09 1.4E-08 mg/kg/day 2.0E-05 mg/kg/day 7E-04
Aluminum 6748 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 7.5 mg/kg 9.6E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.4E-07 2.8E-07 mg/kg/day 3.0E-04 mg/kg/day 9E-04
Beryllium 0.29 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 18 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.5 mg/kg NC NC -- 3.0E-04 mg/kg/day
Copper 17 mg/kg NC NC -- 4.0E-02 mg/kg/day
Iron 11211 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 25 mg/kg -- NA -- ND
Manganese 162 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thallium 0.12 mg/kg NC NC -- ND
Thorium 5.3 mg/kg NC NC -- ND
Titanium 379 mg/kg NC NC -- ND
Uranium 3.1 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 17.2 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 2.7 mg/kg NC NC -- ND

--
EXPOSURE ROUTE TOTAL 2.3E-06 3E-03

EXPOSURE POINT TOTAL 7.6E-06 3E-02
EXPOSURE MEDIUM TOTAL 7.6E-06 3E-02

AIR DUST AT RT 62 OUTFALL DUST INHALATION Benzo(a)anthracene 2.1 mg/kg 1.0E-08 ug/m3 1.1E-04 (ug/m3)-1 1.1E-12 1.6E-08 ug/m3 ND
Benzo(a)pyrene 2.2 mg/kg 1.1E-08 ug/m3 1.1E-03 (ug/m3)-1 1.2E-11 1.7E-08 ug/m3 ND
Benzo(b)fluoranthene 3.5 mg/kg 1.7E-08 ug/m3 1.1E-04 (ug/m3)-1 1.8E-12 2.7E-08 ug/m3 ND
Benzo(k)fluoranthene 0.47 mg/kg 2.3E-09 ug/m3 1.1E-05 (ug/m3)-1 2.5E-14 3.6E-09 ug/m3 ND
Carbazole 0.26 mg/kg NC NC 2.0E-09 ug/m3 ND
Indeno(1,2,3-cd)pyrene 1 mg/kg 4.8E-09 ug/m3 1.1E-04 (ug/m3)-1 5.3E-13 7.8E-09 ug/m3 ND
Aroclor-1254 0.13 mg/kg 3.5E-10 ug/m3 5.7E-04 (ug/m3)-1 2.0E-13 1.0E-09 ug/m3 ND
Aroclor-1260 0.078 mg/kg 2.1E-10 ug/m3 5.7E-04 (ug/m3)-1 1.2E-13 6.1E-10 ug/m3 ND
Aluminum 6748 mg/kg NC NC 5.2E-05 ug/m3 5.0E+00 ug/m3 1E-05

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE UNITS CANCER RISK HAZARD 

QUOTIENT
CHEMICAL

VALUE
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TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE UNITS CANCER RISK HAZARD 

QUOTIENT
CHEMICAL

VALUE

SOIL AIR DUST AT RT 62 OUTFALL DUST INHALATION Arsenic 7.5 mg/kg 2.0E-08 ug/m3 4.3E-03 (ug/m3)-1 8.6E-11 5.8E-08 ug/m3 1.5E-02 ug/m3 4E-06
Beryllium 0.29 mg/kg 7.7E-10 ug/m3 2.4E-03 (ug/m3)-1 1.9E-12 2.3E-09 ug/m3 2.0E-02 ug/m3 1E-07
Chromium 18 mg/kg 8.6E-08 ug/m3 8.4E-02 (ug/m3)-1 7.3E-09 1.4E-07 ug/m3 1.0E-01 ug/m3 1E-06
Cobalt 4.5 mg/kg 1.2E-08 ug/m3 2.5E-06 (ug/m3)-1 3.0E-14 3.5E-08 ug/m3 6.0E-03 ug/m3 6E-06
Copper 17 mg/kg NC NC 1.3E-07 ug/m3 ND
Iron 11211 mg/kg NC NC 8.7E-05 ug/m3 ND
Lead 25 mg/kg 6.7E-08 ug/m3 NA 1.9E-07 ug/m3 ND
Manganese 162 mg/kg NC NC 1.3E-06 ug/m3 5.0E-02 ug/m3 3E-05
Thallium 0.12 mg/kg NC NC 9.3E-10 ug/m3 ND
Thorium 5.3 mg/kg NC NC 4.1E-08 ug/m3 ND
Titanium 379 mg/kg NC NC 2.9E-06 ug/m3 ND
Uranium 3.1 mg/kg NC NC 2.4E-08 ug/m3 3.0E-01 ug/m3 8E-08
Vanadium 17.2 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1E-06
Zirconium 2.7 mg/kg NC NC 2.1E-08 ug/m3 ND

EXPOSURE ROUTE TOTAL 7.4E-09 5E-05
EXPOSURE POINT TOTAL 7.4E-09 5E-05

EXPOSURE MEDIUM TOTAL 7.4E-09 5E-05
SOIL TOTAL 7.6E-06 3E-02

SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Aluminum 13961 mg/kg NC NC 1.4E-03 mg/kg/day 1.0E+00 mg/kg/day 1E-03
Arsenic 9.1 mg/kg 3.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.8E-07 9.3E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Chromium 557 mg/kg NC NC 5.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2E-02
Cobalt 9.2 mg/kg NC NC 9.4E-07 mg/kg/day 3.0E-04 mg/kg/day 3E-03
Iron 10143 mg/kg NC NC 1.0E-03 mg/kg/day 7.0E-01 mg/kg/day 1E-03
Manganese 198 mg/kg NC NC 2.0E-05 mg/kg/day 7.1E-02 mg/kg/day 3E-04
Mercury 2.2 mg/kg NC NC 2.2E-07 mg/kg/day 3.0E-04 mg/kg/day 7E-04
Thallium 0.2 mg/kg NC NC 2.0E-08 mg/kg/day ND
Thorium 4.1 mg/kg NC NC 4.2E-07 mg/kg/day ND
Titanium 560 mg/kg NC NC 5.7E-05 mg/kg/day ND
Tungsten 2.8 mg/kg NC NC 2.8E-07 mg/kg/day ND
Uranium 13.4 mg/kg NC NC 1.4E-06 mg/kg/day 6.0E-04 mg/kg/day 2E-03
Vanadium 65 mg/kg NC NC 6.6E-06 mg/kg/day 4.9E-03 mg/kg/day 1E-03
Zirconium 1.8 mg/kg NC NC 1.8E-07 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.8E-07 3E-02
DERMAL Aluminum 13961 mg/kg NC NC -- 1.0E+00 mg/kg/day

Arsenic 9.1 mg/kg 8.5E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.3E-07 2.5E-07 mg/kg/day 3.0E-04 mg/kg/day 8E-04
Chromium 557 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 9.2 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 10143 mg/kg NC NC -- 7.0E-01 mg/kg/day
Manganese 198 mg/kg NC NC -- 2.8E-03 mg/kg/day
Mercury 2.2 mg/kg NC NC -- 2.1E-05 mg/kg/day
Thallium 0.2 mg/kg NC NC -- ND
Thorium 4.1 mg/kg NC NC -- ND
Titanium 560 mg/kg NC NC -- ND
Tungsten 2.8 mg/kg NC NC -- ND
Uranium 13.4 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 65 mg/kg NC NC -- 1.3E-04 mg/kg/day
Zirconium 1.8 mg/kg NC NC -- ND

EXPOSURE ROUTE TOTAL 1.3E-07 8E-04
EXPOSURE POINT TOTAL 6.0E-07 3E-02

EXPOSURE MEDIUM TOTAL 6.0E-07 3E-02
SEDIMENT TOTAL 6.0E-07 3E-02
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TABLE 7-CF.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE UNITS CANCER RISK HAZARD 

QUOTIENT
CHEMICAL

VALUE

SURFACE WATER EMBAYMENT AREA DERMAL Chromium 0.0044 mg/l NC NC 5.6E-08 mg/kg/day 7.5E-05 mg/kg/day 7E-04
Thallium 0.00034 mg/l NC NC 2.2E-09 mg/kg/day ND
Titanium 0.027 mg/l NC NC -- ND
Zirconium 0.00079 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL -- 7E-04
EXPOSURE POINT TOTAL 0.0E+00 8E-04

EXPOSURE MEDIUM TOTAL 0.0E+00 8E-04
SURFACE WATER TOTAL 0.0E+00 8E-04

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.2E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7E-02

NOTES: Prepared by / Date: KJC 06/06/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

SURFACE 
WATER



Attachment G-3-3 
Calculations for TCE Accounting for Mutagenic Mode of Action – USEPA Calculator Example 
 
  



Note: Highlighed cells can be adjusted depending on exposure scenariogroups without exposure)
 (e.g., in Col B, set different drinking water rates; in Col C, set to 0 for age groups without exposure)

Drinking water (using age-specific water ingestion rates)
Col A Col B Col C Col D Col E Col F Col G Col H Col I Col J Col K Col L

Units: l water/ kg/d mg/l water yr - (mg/kg/d)-1
- - (mg/kg/d)-1 (mg/kg/d)-1

- -

Age group
ingestion 

rate
Exposure 

concentration
Age group 
duration

Duration 
adjustment 
(Col D / 70 

yr)

Kidney 
unadjusted 

lifetime slope 
factor (p 5-144 
[Table 5-40])

Kidney 
cancer 
default 
ADAF

Kidney ADAF-
adjusted partial 

risk (Col B x Col C 
x Col E x Col F x 

Col G)

Kidney+NHL+ 
liver unadjusted 

lifetime slope 
factor (p 5-143 

[5.2.2.3])

NHL+ liver 
lifetime slope 
factor (Col I − 

Col F)

NHL and liver 
partial risk (Col 
B x Col C x Col 

E x Col J)

Total partial 
risk (Col H 

+ Col K)
Birth to <1 month 0.235 0.053 0.083 0.0012 9.3E-03 10 1.4E-06 4.6E-02 3.7E-02 5.4E-07 1.9E-06
1 to <3 months 0.228 0.053 0.167 0.0024 9.3E-03 10 2.7E-06 4.6E-02 3.7E-02 1.0E-06 3.7E-06
3 to <6 months 0.148 0.053 0.250 0.0036 9.3E-03 10 2.6E-06 4.6E-02 3.7E-02 1.0E-06 3.6E-06
6 to <12 months 0.112 0.053 0.500 0.0071 9.3E-03 10 3.9E-06 4.6E-02 3.7E-02 1.5E-06 5.5E-06
1 to <2 years 0.056 0.053 1.000 0.0143 9.3E-03 10 3.9E-06 4.6E-02 3.7E-02 1.5E-06 5.5E-06
2 to <3 years 0.052 0.053 1.000 0.0143 9.3E-03 3 1.1E-06 4.6E-02 3.7E-02 1.4E-06 2.5E-06
3 to <6 years 0.049 0.053 3.000 0.0429 9.3E-03 3 3.1E-06 4.6E-02 3.7E-02 4.1E-06 7.1E-06
6 to <11 years 0.035 0.053 5.000 0.0714 9.3E-03 3 3.7E-06 4.6E-02 3.7E-02 4.8E-06 8.5E-06
11 to <16 years 0.026 0.053 5.000 0.0714 9.3E-03 3 2.7E-06 4.6E-02 3.7E-02 3.6E-06 6.3E-06
16 to <18 0.024 0.053 2.000 0.0286 9.3E-03 1 3.4E-07 4.6E-02 3.7E-02 1.3E-06 1.7E-06
18 to <21 0.029 0.053 3.000 0.0429 9.3E-03 1 6.1E-07 4.6E-02 3.7E-02 2.4E-06 3.0E-06
21 to <30 0.032 0.053 9.000 0.1286 9.3E-03 1 2.0E-06 4.6E-02 3.7E-02 8.0E-06 1.0E-05
30 to 70 0.032 40.000 0.5714 9.3E-03 1 0.0E+00 4.6E-02 3.7E-02 0.0E+00 0.0E+00

Total unit risk: 5.9E-05
Exposure Concentration:  Exposure Point Concentration for Off-Property Overburden Groundwater

Exposure scenario parameters Dose-response assessment calculations



Note: Highlighed cells can be adjusted depending on exposure scenario
 (e.g., in Col C, set to 0 for age groups without exposure)

Inhalation (concentration-equivalence across age groups)
Col A Col B Col C Col D Col E Col F Col G Col H Col I Col J Col K Col L

Units: (μg/m3 air) yr - (μg/m3 air)-1
- - (μg/m3 air)-1 (μg/m3 air)-1

- -

Age group

risk per 

μg/m3 air 
equivalence

Exposure 
concentration

Age group 
duration

Duration 
adjustment 
((Col D / 70 

yr) x (ET / 24 
hr))

Kidney 
unadjusted 

lifetime unit risk 
(p 5-137 

[5.2.2.1.4])

Kidney 
cancer 
default 
ADAF

Kidney ADAF-
adjusted partial 

risk (Col B x Col C 
x Col E x Col F x 

Col G)

Kidney+NHL+ 
liver unadjusted 
lifetime unit risk 

(p 5-139 
[5.2.2.2])

NHL+ liver 
lifetime unit 
risk (Col I − 

Col F)

NHL and liver 
partial risk (Col 
B x Col C x Col 

E x Col J)

Total partial 
risk (Col H 

+ Col K)
Birth to <1 month 1 26.35 0.083 0.000050 1.0E-06 10 1.3E-08 4.1E-06 3.1E-06 4.1E-09 1.7E-08
1 to <3 months 1 26.35 0.167 0.000099 1.0E-06 10 2.6E-08 4.1E-06 3.1E-06 8.1E-09 3.4E-08
3 to <6 months 1 26.35 0.250 0.000149 1.0E-06 10 3.9E-08 4.1E-06 3.1E-06 1.2E-08 5.1E-08
6 to <12 months 1 26.35 0.500 0.000298 1.0E-06 10 7.8E-08 4.1E-06 3.1E-06 2.4E-08 1.0E-07
1 to <2 years 1 26.35 1.000 0.000595 1.0E-06 10 1.6E-07 4.1E-06 3.1E-06 4.9E-08 2.1E-07
2 to <3 years 1 26.35 1.000 0.000595 1.0E-06 3 4.7E-08 4.1E-06 3.1E-06 4.9E-08 9.6E-08
3 to <6 years 1 26.35 3.000 0.001786 1.0E-06 3 1.4E-07 4.1E-06 3.1E-06 1.5E-07 2.9E-07
6 to <11 years 1 26.35 5.000 0.0017 1.0E-06 3 1.4E-07 4.1E-06 3.1E-06 1.4E-07 2.8E-07
11 to <16 years 1 26.35 5.000 0.0017 1.0E-06 3 1.4E-07 4.1E-06 3.1E-06 1.4E-07 2.8E-07
16 to <18 1 26.35 2.000 0.0007 1.0E-06 1 1.8E-08 4.1E-06 3.1E-06 5.6E-08 7.5E-08
18 to <21 1 26.35 3.000 0.0010 1.0E-06 1 2.7E-08 4.1E-06 3.1E-06 8.5E-08 1.1E-07
21 to <30 1 26.35 9.000 0.0031 1.0E-06 1 8.2E-08 4.1E-06 3.1E-06 2.5E-07 3.4E-07
30 to 70 40.000 0.0138 1.0E-06 1 0.0E+00 4.1E-06 3.1E-06 0.0E+00 0.0E+00

Total unit risk: 1.9E-06
ET - Exposure Time (0.58 hr/day for >6 yr old; 1 hr/day for <6 yr old)

Exposure Concentration:  Exposure Point Concentration for bathroom air, derived from exposure point concentration for Off-Property Overburden Groundwater

Exposure scenario parameters Dose-response assessment calculations
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TABLE 7-F.47A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0044 mg/l 3.6E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-07 4.2E-04 mg/kg/day 2.0E-01 mg/kg/day 2.E-03

1,1-Dichloroethene 0.0141 mg/l NC NC 1.4E-03 mg/kg/day 5.0E-02 mg/kg/day 3.E-02
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC 3.3E-04 mg/kg/day 1.0E-02 mg/kg/day 3.E-02
Chloroform 0.00087 mg/l 7.2E-06 mg/kg/day NA 8.3E-05 mg/kg/day 1.0E-02 mg/kg/day 8.E-03
Methyl Tertbutyl Ether 0.00556 mg/l 4.6E-05 mg/kg/day 1.8E-03 (mg/kg/day)-1 8.E-08 5.3E-04 mg/kg/day 3.0E-01 mg/kg/day 2.E-03
Tetrachloroethene 0.00698 mg/l 5.7E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-07 6.7E-04 mg/kg/day 6.0E-03 mg/kg/day 1.E-01
Trichloroethene - Kidney 0.0527 mg/l 2.3E-03 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.1.E-05 5.1E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 4.3E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.6.E-05 5.1E-03 mg/kg/day
Trichloroethene 0.0527 mg/l 4.3E-04 mg/kg/day 5.1E-03 mg/kg/day 5.0E-04 mg/kg/day 1.0.E+01
1,4-Dioxane 0.0422 mg/l 3.5E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 3.E-05 4.0E-03 mg/kg/day 3.0E-02 mg/kg/day 1.E-01
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 2.0E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 2.3E-03 mg/kg/day 2.0E-02 mg/kg/day 1.E-01
Aluminum 2.03 mg/l NC NC 1.9E-01 mg/kg/day 1.0E+00 mg/kg/day 2.E-01
Arsenic 0.0033 mg/l 2.7E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-05 3.2E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Barium 0.208 mg/l NC NC 2.0E-02 mg/kg/day 2.0E-01 mg/kg/day 1.E-01
Beryllium 0.00069 mg/l NC NC 6.6E-05 mg/kg/day 2.0E-03 mg/kg/day 3.E-02
Cadmium 0.00038 mg/l NC NC 3.6E-05 mg/kg/day 5.0E-04 mg/kg/day 7.E-02
Chromium 0.005 mg/l NC NC 4.8E-04 mg/kg/day 3.0E-03 mg/kg/day 2.E-01
Cobalt 0.0037 mg/l NC NC 3.5E-04 mg/kg/day 3.0E-04 mg/kg/day 1.E+00
Copper 0.0181 mg/l NC NC 1.7E-03 mg/kg/day 4.0E-02 mg/kg/day 4.E-02
Iron 32.8 mg/l NC NC 3.1E+00 mg/kg/day 7.0E-01 mg/kg/day 4.E+00
Lead 0.0035 mg/l 2.9E-05 mg/kg/day NA 3.4E-04 mg/kg/day ND
Manganese 0.237 mg/l NC NC 2.3E-02 mg/kg/day 2.4E-02 mg/kg/day 9.E-01
Molybdenum 0.0119 mg/l NC NC 1.1E-03 mg/kg/day 5.0E-03 mg/kg/day 2.E-01
Nickel 0.0242 mg/l NC NC 2.3E-03 mg/kg/day 2.0E-02 mg/kg/day 1.E-01
Silica 16.1 mg/l NC NC 1.5E+00 mg/kg/day ND
Thallium 0.00036 mg/l NC NC 3.5E-05 mg/kg/day ND
Thorium 0.0016 mg/l NC NC 1.5E-04 mg/kg/day ND
Titanium 0.0933 mg/l NC NC 8.9E-03 mg/kg/day ND
Uranium 0.00046 mg/l NC NC 4.4E-05 mg/kg/day 6.0E-04 mg/kg/day 7.E-02
Zirconium 0.00075 mg/l NC NC 7.2E-05 mg/kg/day ND
Nitrate as N 16 mg/l NC NC 1.5E+00 mg/kg/day 1.6E+00 mg/kg/day 1.E+00

EXPOSURE ROUTE TOTAL 1.E-04 2.0.E+01
DERMAL 1,1-Dichloroethane 0.0044 mg/l 1.9E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 1.E-08 2.2E-05 mg/kg/day 2.0E-01 mg/kg/day 1.E-04

1,1-Dichloroethene 0.0141 mg/l NC NC 1.2E-04 mg/kg/day 5.0E-02 mg/kg/day 2.E-03
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC -- 1.0E-02 mg/kg/day
Chloroform 0.00087 mg/l 4.2E-07 mg/kg/day NA 4.9E-06 mg/kg/day 1.0E-02 mg/kg/day 5.E-04
Methyl Tertbutyl Ether 0.00556 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.00698 mg/l 2.2E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 4.E-08 2.6E-04 mg/kg/day 6.0E-03 mg/kg/day 4.E-02
Trichloroethene - Kidney 0.0527 mg/l 2.5E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 2.E-06 5.5E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 4.7E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-06 5.5E-04 mg/kg/day
Trichloroethene 0.0527 mg/l 2.6E-05 mg/kg/day 3.1E-04 mg/kg/day 5.0E-04 mg/kg/day 6.E-01
1,4-Dioxane 0.0422 mg/l 8.4E-07 mg/kg/day 1.0E-01 (mg/kg/day)-1 8.E-08 9.8E-06 mg/kg/day 3.0E-02 mg/kg/day 3.E-04
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 1.9E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 2.3E-03 mg/kg/day 2.0E-02 mg/kg/day 1.E-01
Aluminum 2.03 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0033 mg/l 1.2E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 1.4E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Barium 0.208 mg/l NC NC 8.8E-05 mg/kg/day 1.4E-02 mg/kg/day 6.E-03
Beryllium 0.00069 mg/l NC NC 2.9E-07 mg/kg/day 1.4E-05 mg/kg/day 2.E-02
Cadmium 0.00038 mg/l NC NC 1.6E-07 mg/kg/day 2.5E-05 mg/kg/day 6.E-03
Chromium 0.005 mg/l NC NC 4.2E-06 mg/kg/day 7.5E-05 mg/kg/day 6.E-02
Cobalt 0.0037 mg/l NC NC 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Copper 0.0181 mg/l NC NC 7.6E-06 mg/kg/day 4.0E-02 mg/kg/day 2.E-04
Iron 32.8 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0035 mg/l -- NA -- ND
Manganese 0.237 mg/l NC NC 1.0E-04 mg/kg/day 9.6E-04 mg/kg/day 1.E-01
Molybdenum 0.0119 mg/l NC NC 5.0E-06 mg/kg/day 5.0E-03 mg/kg/day 1.E-03
Nickel 0.0242 mg/l NC NC 2.0E-06 mg/kg/day 8.0E-04 mg/kg/day 3.E-03
Silica 16.1 mg/l NC NC -- ND
Thallium 0.00036 mg/l NC NC 1.5E-07 mg/kg/day ND
Thorium 0.0016 mg/l NC NC -- ND
Titanium 0.0933 mg/l NC NC -- ND
Uranium 0.00046 mg/l NC NC 1.9E-07 mg/kg/day 6.0E-04 mg/kg/day 3.E-04
Zirconium 0.00075 mg/l NC NC -- ND
Nitrate as N 16 mg/l NC NC -- 1.6E+00 mg/kg/day

EXPOSURE ROUTE TOTAL 7.E-06 1.E+00
EXPOSURE POINT TOTAL 1.E-04 2.1.E+01

EXPOSURE MEDIUM TOTAL 1.E-04 2.1.E+01

UNITS CANCER RISK HAZARD 
QUOTIENT

GROUND 
WATER

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

 

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE CHEMICAL VALUE
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TABLE 7-F.47A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISK HAZARD 

QUOTIENT

   
    

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE CHEMICAL VALUE

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 2.2 ug/m3 7.5E-03 ug/m3 1.6E-06 (ug/m3)-1 1.E-08 8.8E-02 ug/m3 5.0E+03 ug/m3 2.E-05
1,1-Dichloroethene 7.1 ug/m3 NC NC 2.8E-01 ug/m3 2.0E+02 ug/m3 1.E-03
Cis-1,2-Dichloroethene 1.70 ug/m3 NC NC 6.8E-02 ug/m3 ND
Chloroform 0.4 ug/m3 1.5E-03 ug/m3 2.3E-05 (ug/m3)-1 3.E-08 1.7E-02 ug/m3 9.8E+01 ug/m3 2.E-04
Methyl Tertbutyl Ether 2.8 ug/m3 9.5E-03 ug/m3 2.6E-07 (ug/m3)-1 2.E-09 1.1E-01 ug/m3 3.0E+03 ug/m3 4.E-05
Tetrachloroethene 3 ug/m3 1.2E-02 ug/m3 3.0E-07 (ug/m3)-1 4.E-09 1.4E-01 ug/m3 4.0E+01 ug/m3 3.E-03
Trichloroethene - Kidney 26.35 ug/m3 4.8E-01 ug/m3 1.0E-06 (ug/m3)-1 4.8.E-07 1.1E+00 ug/m3
Trichloroethene - Liver&NHL 26.35 ug/m3 9.0E-02 ug/m3 3.1E-06 (ug/m3)-1 2.8.E-07 1.1E+00 ug/m3
Trichloroethene 26.35 ug/m3 9.0E-02 ug/m3 1.1E+00 ug/m3 2.0E+00 ug/m3 5.E-01

EXPOSURE ROUTE TOTAL 8.E-07 5.E-01
EXPOSURE POINT TOTAL 8.E-07 5.E-01

EXPOSURE MEDIUM TOTAL 8.E-07 5.E-01
GROUNDWATER TOTAL 1.E-04 2.2.E+01

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.2.E+01

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER
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TABLE 7-F.48A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION

CSF/UNIT RISK INTAKE/EXPOSURE 
CONCENTRATION

RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
GROUND WATER INGESTION 1,1-Dichloroethane 0.0044 mg/l 4.1E-05 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-07 1.2E-04 mg/kg/day 2.0E-01 mg/kg/day 6.E-04

1,1-Dichloroethene 0.0141 mg/l NC NC 3.9E-04 mg/kg/day 5.0E-02 mg/kg/day 8.E-03
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC 9.3E-05 mg/kg/day 1.0E-02 mg/kg/day 9.E-03
Chloroform 0.00087 mg/l 8.2E-06 mg/kg/day NA 2.4E-05 mg/kg/day 1.0E-02 mg/kg/day 2.E-03
Methyl Tertbutyl Ether 0.00556 mg/l 5.2E-05 mg/kg/day 1.8E-03 (mg/kg/day)-1 9.E-08 1.5E-04 mg/kg/day 3.0E-01 mg/kg/day 5.E-04
Tetrachloroethene 0.00698 mg/l 6.6E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 1.E-07 1.9E-04 mg/kg/day 6.0E-03 mg/kg/day 3.E-02
Trichloroethene - Kidney 0.0527 mg/l 8.9E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 8.3.E-06 1.4E-03 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 5.0E-04 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.8.E-05 1.4E-03 mg/kg/day
Trichloroethene 0.0527 mg/l 5.0E-04 mg/kg/day 1.4E-03 mg/kg/day 5.0E-04 mg/kg/day 3.E+00
1,4-Dioxane 0.0422 mg/l 4.0E-04 mg/kg/day 1.0E-01 (mg/kg/day)-1 4.E-05 1.2E-03 mg/kg/day 3.0E-02 mg/kg/day 4.E-02
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 2.2E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 3.E-06 6.5E-04 mg/kg/day 2.0E-02 mg/kg/day 3.E-02
Aluminum 2.03 mg/l NC NC 5.6E-02 mg/kg/day 1.0E+00 mg/kg/day 6.E-02
Arsenic 0.0033 mg/l 3.1E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-05 9.0E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Barium 0.208 mg/l NC NC 5.7E-03 mg/kg/day 2.0E-01 mg/kg/day 3.E-02
Beryllium 0.00069 mg/l NC NC 1.9E-05 mg/kg/day 2.0E-03 mg/kg/day 9.E-03
Cadmium 0.00038 mg/l NC NC 1.0E-05 mg/kg/day 5.0E-04 mg/kg/day 2.E-02
Chromium 0.005 mg/l NC NC 1.4E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 0.0037 mg/l NC NC 1.0E-04 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Copper 0.0181 mg/l NC NC 5.0E-04 mg/kg/day 4.0E-02 mg/kg/day 1.E-02
Iron 32.8 mg/l NC NC 9.0E-01 mg/kg/day 7.0E-01 mg/kg/day 1.E+00
Lead 0.0035 mg/l 3.3E-05 mg/kg/day NA 9.6E-05 mg/kg/day ND
Manganese 0.237 mg/l NC NC 6.5E-03 mg/kg/day 2.4E-02 mg/kg/day 3.E-01
Molybdenum 0.0119 mg/l NC NC 3.3E-04 mg/kg/day 5.0E-03 mg/kg/day 7.E-02
Nickel 0.0242 mg/l NC NC 6.6E-04 mg/kg/day 2.0E-02 mg/kg/day 3.E-02
Silica 16.1 mg/l NC NC 4.4E-01 mg/kg/day ND
Thallium 0.00036 mg/l NC NC 9.9E-06 mg/kg/day ND
Thorium 0.0016 mg/l NC NC 4.4E-05 mg/kg/day ND
Titanium 0.0933 mg/l NC NC 2.6E-03 mg/kg/day ND
Uranium 0.00046 mg/l NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Zirconium 0.00075 mg/l NC NC 2.1E-05 mg/kg/day ND
Nitrate as N 16 mg/l NC NC 4.4E-01 mg/kg/day 1.6E+00 mg/kg/day 3.E-01

EXPOSURE ROUTE TOTAL 1.E-04 5.8.E+00
DERMAL 1,1-Dichloroethane 0.0044 mg/l 3.3E-06 mg/kg/day 5.7E-03 (mg/kg/day)-1 2.E-08 9.5E-06 mg/kg/day 2.0E-01 mg/kg/day 5.E-05

1,1-Dichloroethene 0.0141 mg/l NC NC 5.2E-05 mg/kg/day 5.0E-02 mg/kg/day 1.E-03
Cis-1,2-Dichloroethene 0.0034 mg/l NC NC -- 1.0E-02 mg/kg/day
Chloroform 0.00087 mg/l 7.5E-07 mg/kg/day NA 2.2E-06 mg/kg/day 1.0E-02 mg/kg/day 2.E-04
Methyl Tertbutyl Ether 0.00556 mg/l -- 1.8E-03 (mg/kg/day)-1 -- 3.0E-01 mg/kg/day
Tetrachloroethene 0.00698 mg/l 4.0E-05 mg/kg/day 2.0E-03 (mg/kg/day)-1 8.E-08 1.2E-04 mg/kg/day 6.0E-03 mg/kg/day 2.E-02
Trichloroethene - Kidney 0.0527 mg/l 1.5E-04 mg/kg/day 9.3E-03 (mg/kg/day)-1 1.E-06 2.4E-04 mg/kg/day
Trichloroethene - Liver&NHL 0.0527 mg/l 8.3E-05 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-06 2.4E-04 mg/kg/day
Trichloroethene 0.0527 mg/l 4.7E-05 mg/kg/day 1.4E-04 mg/kg/day 5.0E-04 mg/kg/day 3.E-01
1,4-Dioxane 0.0422 mg/l 1.4E-06 mg/kg/day 1.0E-01 (mg/kg/day)-1 1.E-07 4.2E-06 mg/kg/day 3.0E-02 mg/kg/day 1.E-04
Bis(2-Ethylhexyl)phthalate 0.0239 mg/l 3.5E-04 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-06 1.0E-03 mg/kg/day 2.0E-02 mg/kg/day 5.E-02
Aluminum 2.03 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0033 mg/l 1.6E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.7E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Barium 0.208 mg/l NC NC 3.0E-05 mg/kg/day 1.4E-02 mg/kg/day 2.E-03
Beryllium 0.00069 mg/l NC NC 9.9E-08 mg/kg/day 1.4E-05 mg/kg/day 7.E-03
Cadmium 0.00038 mg/l NC NC 5.4E-08 mg/kg/day 2.5E-05 mg/kg/day 2.E-03
Chromium 0.005 mg/l NC NC 1.4E-06 mg/kg/day 7.5E-05 mg/kg/day 2.E-02
Cobalt 0.0037 mg/l NC NC 5.3E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Copper 0.0181 mg/l NC NC 2.6E-06 mg/kg/day 4.0E-02 mg/kg/day 6.E-05
Iron 32.8 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0035 mg/l -- NA -- ND
Manganese 0.237 mg/l NC NC 3.4E-05 mg/kg/day 9.6E-04 mg/kg/day 4.E-02
Molybdenum 0.0119 mg/l NC NC 1.7E-06 mg/kg/day 5.0E-03 mg/kg/day 3.E-04
Nickel 0.0242 mg/l NC NC 6.9E-07 mg/kg/day 8.0E-04 mg/kg/day 9.E-04
Silica 16.1 mg/l NC NC -- ND
Thallium 0.00036 mg/l NC NC 5.1E-08 mg/kg/day ND
Thorium 0.0016 mg/l NC NC -- ND
Titanium 0.0933 mg/l NC NC -- ND
Uranium 0.00046 mg/l NC NC 6.6E-08 mg/kg/day 6.0E-04 mg/kg/day 1.E-04
Zirconium 0.00075 mg/l NC NC -- ND
Nitrate as N 16 mg/l NC NC -- 1.6E+00 mg/kg/day

EXPOSURE ROUTE TOTAL 1.E-05 4.E-01
EXPOSURE POINT TOTAL 1.E-04 6.2.E+00

EXPOSURE MEDIUM TOTAL 1.E-04 6.2.E+00

UNITS CANCER RISK HAZARD 
QUOTIENT

GROUND 
WATER

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

 

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE CHEMICAL VALUE
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TABLE 7-F.48A
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION

CSF/UNIT RISK INTAKE/EXPOSURE 
CONCENTRATION

RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISK HAZARD 

QUOTIENT

   
    

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE CHEMICAL VALUE

AIR INDOOR AIR INDOOR VAPOR INHALATION 1,1-Dichloroethane 2.2 ug/m3 1.7E-02 ug/m3 1.6E-06 (ug/m3)-1 3.E-08 5.1E-02 ug/m3 5.0E+03 ug/m3 1.E-05
1,1-Dichloroethene 7.1 ug/m3 NC NC 1.6E-01 ug/m3 2.0E+02 ug/m3 8.E-04
Cis-1,2-Dichloroethene 1.70 ug/m3 NC NC 3.9E-02 ug/m3 ND
Chloroform 0.4 ug/m3 3.5E-03 ug/m3 2.3E-05 (ug/m3)-1 8.E-08 1.0E-02 ug/m3 9.8E+01 ug/m3 1.E-04
Methyl Tertbutyl Ether 2.8 ug/m3 2.2E-02 ug/m3 2.6E-07 (ug/m3)-1 6.E-09 6.4E-02 ug/m3 3.0E+03 ug/m3 2.E-05
Tetrachloroethene 3 ug/m3 2.8E-02 ug/m3 3.0E-07 (ug/m3)-1 8.E-09 8.1E-02 ug/m3 4.0E+01 ug/m3 2.E-03
Trichloroethene - Kidney 26.35 ug/m3 3.8E-01 ug/m3 1.0E-06 (ug/m3)-1 3.8.E-07 6.1E-01 ug/m3
Trichloroethene - Liver&NHL 26.35 ug/m3 2.1E-01 ug/m3 3.1E-06 (ug/m3)-1 6.5.E-07 6.1E-01 ug/m3
Trichloroethene 26.35 ug/m3 2.1E-01 ug/m3 6.1E-01 ug/m3 2.0E+00 ug/m3 3.E-01

EXPOSURE ROUTE TOTAL 1.E-06 3.E-01
EXPOSURE POINT TOTAL 1.E-06 3.E-01

EXPOSURE MEDIUM TOTAL 1.E-06 3.E-01
GROUNDWATER TOTAL 1.E-04 6.5.E+00

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.5.E+00

NOTES: Prepared by / Date: KJC 06/07/12
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 06/08/12
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
Risks presented in this table for early-life exposures to COPCs that act through a mutagenic mode of action are documented in Appendix G-3

GROUND 
WATER
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TABLE 8-C.1
CALCULATION OF RADIATION CANCER RISKS - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA INGESTION Uranium-238+D 2.2 pCi/g RAGS 2.1E+02 pCi 2.1E-10 risk/pCi 4.4.E-08

Uranium-235+D 0.029 pCi/g RAGS 2.8E+00 pCi 1.6E-10 risk/pCi 4.5.E-10
Uranium-234 0.37 pCi/g RAGS 3.6E+01 pCi 1.6E-10 risk/pCi 5.6.E-09
Thorium-232 0.56 pCi/g RAGS 5.4E+01 pCi 2.3E-10 risk/pCi 1.2.E-08
Radium-228+D 0.56 pCi/g RAGS 5.4E+01 pCi 2.3E-09 risk/pCi 1.2.E-07
Thorium-228+D 0.56 pCi/g RAGS 5.4E+01 pCi 8.1E-10 risk/pCi 4.3.E-08

EXPOSURE ROUTE TOTAL 2.3.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 1.9E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.2.E-08
Uranium-235+D 0.029 pCi/g RAGS 2.5E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.4.E-09
Uranium-234 0.37 pCi/g RAGS 3.2E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.0.E-12
Thorium-232 0.56 pCi/g RAGS 4.8E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.7.E-11
Radium-228+D 0.56 pCi/g RAGS 4.8E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.2.E-07
Thorium-228+D 0.56 pCi/g RAGS 4.8E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.8.E-07

EXPOSURE ROUTE TOTAL 6.2.E-07
EXPOSURE POINT TOTAL 8.5.E-07

EXPOSURE MEDIUM TOTAL 8.5.E-07

AIR DUST AT OPEN SPACE AREA DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 6.3E-04 pCi 9.4E-09 risk/pCi 5.9.E-12
Uranium-235+D 0.029 pCi/g RAGS 8.3E-06 pCi 1.0E-08 risk/pCi 8.4.E-14
Uranium-234 0.37 pCi/g RAGS 1.1E-04 pCi 1.1E-08 risk/pCi 1.2.E-12
Thorium-232 0.56 pCi/g RAGS 1.6E-04 pCi 4.3E-08 risk/pCi 6.9.E-12
Radium-228+D 0.56 pCi/g RAGS 1.6E-04 pCi 5.2E-09 risk/pCi 8.4.E-13
Thorium-228+D 0.56 pCi/g RAGS 1.6E-04 pCi 1.4E-07 risk/pCi 2.3.E-11

EXPOSURE ROUTE TOTAL 3.8.E-11

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

EXPOSURE POINT TOTAL 3.8.E-11
EXPOSURE MEDIUM TOTAL 3.8.E-11

SOIL TOTAL 8.5.E-07
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Uranium-238+D 5.9 pCi/g RAGS 1.8E+02 pCi 2.1E-10 risk/pCi 3.9.E-08

Uranium-235+D 0.076 pCi/g RAGS 2.4E+00 pCi 1.6E-10 risk/pCi 3.9.E-10
Uranium-234 0.98 pCi/g RAGS 3.1E+01 pCi 1.6E-10 risk/pCi 4.8.E-09
Thorium-232 0.23 pCi/g RAGS 7.2E+00 pCi 2.3E-10 risk/pCi 1.7.E-09
Radium-228+D 0.23 pCi/g RAGS 7.2E+00 pCi 2.3E-09 risk/pCi 1.6.E-08
Thorium-228+D 0.23 pCi/g RAGS 7.2E+00 pCi 8.1E-10 risk/pCi 5.8.E-09

EXPOSURE ROUTE TOTAL 6.8.E-08
EXPOSURE POINT TOTAL 6.8.E-08

EXPOSURE MEDIUM TOTAL 6.8.E-08

SEDIMENT TOTAL 6.8.E-08
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.1.E-07

Prepared by / Date: KJC 06/04/12
Checked by / Date: JHP 06/06/12
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TABLE 8-C.2
CALCULATION OF RADIATION CANCER RISKS - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA INGESTION Uranium-238+D 2.2 pCi/g RAGS 4.2E+02 pCi 2.1E-10 risk/pCi 8.9.E-08

Uranium-235+D 0.029 pCi/g RAGS 5.6E+00 pCi 1.6E-10 risk/pCi 9.1.E-10
Uranium-234 0.37 pCi/g RAGS 7.1E+01 pCi 1.6E-10 risk/pCi 1.1.E-08
Thorium-232 0.56 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.5.E-08
Radium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.5.E-07
Thorium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 8.7.E-08

EXPOSURE ROUTE TOTAL 4.6.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 7.6E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.7.E-08
Uranium-235+D 0.029 pCi/g RAGS 1.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.4.E-09
Uranium-234 0.37 pCi/g RAGS 1.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.2.E-11
Thorium-232 0.56 pCi/g RAGS 1.9E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.6.E-11
Radium-228+D 0.56 pCi/g RAGS 1.9E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.8.E-07
Thorium-228+D 0.56 pCi/g RAGS 1.9E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.5.E-06

EXPOSURE ROUTE TOTAL 2.5.E-06
EXPOSURE POINT TOTAL 2.9.E-06

EXPOSURE MEDIUM TOTAL 2.9.E-06

AIR DUST AT OPEN SPACE AREA DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 3.4E-03 pCi 9.4E-09 risk/pCi 3.1.E-11
Uranium-235+D 0.029 pCi/g RAGS 4.4E-05 pCi 1.0E-08 risk/pCi 4.5.E-13
Uranium-234 0.37 pCi/g RAGS 5.6E-04 pCi 1.1E-08 risk/pCi 6.4.E-12
Thorium-232 0.56 pCi/g RAGS 8.5E-04 pCi 4.3E-08 risk/pCi 3.7.E-11
Radium-228+D 0.56 pCi/g RAGS 8.5E-04 pCi 5.2E-09 risk/pCi 4.5.E-12
Thorium-228+D 0.56 pCi/g RAGS 8.5E-04 pCi 1.4E-07 risk/pCi 1.2.E-10

EXPOSURE ROUTE TOTAL 2.0.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

EXPOSURE POINT TOTAL 2.0.E-10
EXPOSURE MEDIUM TOTAL 2.0.E-10

SOIL TOTAL 2.9.E-06
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Uranium-238+D 5.9 pCi/g RAGS 3.7E+02 pCi 2.1E-10 risk/pCi 7.7.E-08

Uranium-235+D 0.076 pCi/g RAGS 4.7E+00 pCi 1.6E-10 risk/pCi 7.7.E-10
Uranium-234 0.98 pCi/g RAGS 6.1E+01 pCi 1.6E-10 risk/pCi 9.7.E-09
Thorium-232 0.23 pCi/g RAGS 1.4E+01 pCi 2.3E-10 risk/pCi 3.3.E-09
Radium-228+D 0.23 pCi/g RAGS 1.4E+01 pCi 2.3E-09 risk/pCi 3.3.E-08
Thorium-228+D 0.23 pCi/g RAGS 1.4E+01 pCi 8.1E-10 risk/pCi 1.2.E-08

EXPOSURE ROUTE TOTAL 1.4.E-07
EXPOSURE POINT TOTAL 1.4.E-07

EXPOSURE MEDIUM TOTAL 1.4.E-07

SEDIMENT TOTAL 1.4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.1.E-06

Prepared by / Date: KJC 06/04/12
Checked by / Date: JHP 06/06/12
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TABLE 8-C.3
CALCULATION OF RADIATION CANCER RISKS - CURRENT 2 - OPEN SPACE AREA NORTH - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA NORTH INGESTION Uranium-238+D 5.7 pCi/g RAGS 5.5E+02 pCi 2.1E-10 risk/pCi 1.1.E-07

Uranium-235+D 0.074 pCi/g RAGS 7.1E+00 pCi 1.6E-10 risk/pCi 1.2.E-09
Uranium-234 0.96 pCi/g RAGS 9.2E+01 pCi 1.6E-10 risk/pCi 1.5.E-08
Thorium-232 0.53 pCi/g RAGS 5.1E+01 pCi 2.3E-10 risk/pCi 1.2.E-08
Radium-228+D 0.53 pCi/g RAGS 5.1E+01 pCi 2.3E-09 risk/pCi 1.2.E-07
Thorium-228+D 0.53 pCi/g RAGS 5.1E+01 pCi 8.1E-10 risk/pCi 4.1.E-08

EXPOSURE ROUTE TOTAL 3.0.E-07

EXTERNAL Uranium-238+D 5.7 pCi/g RAGS 4.9E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.6.E-08
Uranium-235+D 0.074 pCi/g RAGS 6.4E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.5.E-09
Uranium-234 0.96 pCi/g RAGS 8.3E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.1.E-11
Thorium-232 0.53 pCi/g RAGS 4.6E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.6.E-11
Radium-228+D 0.53 pCi/g RAGS 4.6E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.1.E-07
Thorium-228+D 0.53 pCi/g RAGS 4.6E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.5.E-07

EXPOSURE ROUTE TOTAL 6.2.E-07
EXPOSURE POINT TOTAL 9.2.E-07

EXPOSURE MEDIUM TOTAL 9.2.E-07

AIR
DUST AT OPEN SPACE AREA 

NORTH DUST INHALATION Uranium-238+D 5.7 pCi/g RAGS 1.6E-03 pCi 9.4E-09 risk/pCi 1.5.E-11
Uranium-235+D 0.074 pCi/g RAGS 2.1E-05 pCi 1.0E-08 risk/pCi 2.1.E-13
Uranium-234 0.96 pCi/g RAGS 2.7E-04 pCi 1.1E-08 risk/pCi 3.1.E-12
Thorium-232 0.53 pCi/g RAGS 1.5E-04 pCi 4.3E-08 risk/pCi 6.6.E-12
Radium-228+D 0.53 pCi/g RAGS 1.5E-04 pCi 5.2E-09 risk/pCi 7.9.E-13
Thorium-228+D 0.53 pCi/g RAGS 1.5E-04 pCi 1.4E-07 risk/pCi 2.2.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

EXPOSURE ROUTE TOTAL 4.8.E-11
EXPOSURE POINT TOTAL 4.8.E-11

EXPOSURE MEDIUM TOTAL 4.8.E-11

SOIL TOTAL 9.2.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.2.E-07

Prepared by / Date: KJC 05/24/12
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TABLE 8-C.4
CALCULATION OF RADIATION CANCER RISKS - CURRENT 2 - OPEN SPACE AREA NORTH - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL OPEN SPACE AREA NORTH INGESTION Uranium-238+D 5.7 pCi/g RAGS 1.1E+03 pCi 2.1E-10 risk/pCi 2.3.E-07

Uranium-235+D 0.074 pCi/g RAGS 1.4E+01 pCi 1.6E-10 risk/pCi 2.3.E-09
Uranium-234 0.96 pCi/g RAGS 1.8E+02 pCi 1.6E-10 risk/pCi 2.9.E-08
Thorium-232 0.53 pCi/g RAGS 1.0E+02 pCi 2.3E-10 risk/pCi 2.4.E-08
Radium-228+D 0.53 pCi/g RAGS 1.0E+02 pCi 2.3E-09 risk/pCi 2.3.E-07
Thorium-228+D 0.53 pCi/g RAGS 1.0E+02 pCi 8.1E-10 risk/pCi 8.2.E-08

EXPOSURE ROUTE TOTAL 6.0.E-07

EXTERNAL Uranium-238+D 5.7 pCi/g RAGS 2.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.2.E-07
Uranium-235+D 0.074 pCi/g RAGS 2.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.4.E-08
Uranium-234 0.96 pCi/g RAGS 3.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.4.E-11
Thorium-232 0.53 pCi/g RAGS 1.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.3.E-11
Radium-228+D 0.53 pCi/g RAGS 1.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.3.E-07
Thorium-228+D 0.53 pCi/g RAGS 1.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.4.E-06

EXPOSURE ROUTE TOTAL 2.5.E-06
EXPOSURE POINT TOTAL 3.1.E-06

EXPOSURE MEDIUM TOTAL 3.1.E-06

AIR
DUST AT OPEN SPACE AREA 

NORTH DUST INHALATION Uranium-238+D 5.7 pCi/g RAGS 8.7E-03 pCi 9.4E-09 risk/pCi 8.1.E-11
Uranium-235+D 0.074 pCi/g RAGS 1.1E-04 pCi 1.0E-08 risk/pCi 1.1.E-12
Uranium-234 0.96 pCi/g RAGS 1.5E-03 pCi 1.1E-08 risk/pCi 1.7.E-11
Thorium-232 0.53 pCi/g RAGS 8.1E-04 pCi 4.3E-08 risk/pCi 3.5.E-11
Radium-228+D 0.53 pCi/g RAGS 8.1E-04 pCi 5.2E-09 risk/pCi 4.2.E-12
Thorium-228+D 0.53 pCi/g RAGS 8.1E-04 pCi 1.4E-07 risk/pCi 1.2.E-10

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

EXPOSURE ROUTE TOTAL 2.5.E-10
EXPOSURE POINT TOTAL 2.5.E-10

EXPOSURE MEDIUM TOTAL 2.5.E-10

SOIL TOTAL 3.1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.1.E-06

Prepared by / Date: KJC 05/24/12
Checked by / Date: JHP 05/29/12
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TABLE 8-C.5
CALCULATION OF RADIATION CANCER RISKS - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
FENCED AREA (COOLING 

POND) INGESTION Uranium-238+D 21 pCi/g RAGS 7.6E+02 pCi 2.1E-10 risk/pCi 1.6.E-07
Uranium-235+D 0.27 pCi/g RAGS 9.7E+00 pCi 1.6E-10 risk/pCi 1.6.E-09
Uranium-234 3.5 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.0.E-08
Thorium-232 0.57 pCi/g RAGS 2.1E+01 pCi 2.3E-10 risk/pCi 4.7.E-09
Radium-228+D 0.57 pCi/g RAGS 2.1E+01 pCi 2.3E-09 risk/pCi 4.7.E-08
Thorium-228+D 0.57 pCi/g RAGS 2.1E+01 pCi 8.1E-10 risk/pCi 1.7.E-08

EXPOSURE ROUTE TOTAL 2.5.E-07

EXTERNAL Uranium-238+D 21 pCi/g RAGS 7.8E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.9.E-08
Uranium-235+D 0.27 pCi/g RAGS 1.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.4.E-09
Uranium-234 3.5 pCi/g RAGS 1.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.3.E-11
Thorium-232 0.57 pCi/g RAGS 2.1E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 7.2.E-12
Radium-228+D 0.57 pCi/g RAGS 2.1E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 9.6.E-08
Thorium-228+D 0.57 pCi/g RAGS 2.1E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.6.E-07

EXPOSURE ROUTE TOTAL 3.5.E-07
EXPOSURE POINT TOTAL 6.0.E-07

EXPOSURE MEDIUM TOTAL 6.0.E-07

AIR
DUST AT FENCED AREA 

(COOLING POND) DUST INHALATION Uranium-238+D 21 pCi/g RAGS 3.4E-03 pCi 9.4E-09 risk/pCi 3.2.E-11
Uranium-235+D 0.27 pCi/g RAGS 4.4E-05 pCi 1.0E-08 risk/pCi 4.4.E-13
Uranium-234 3.5 pCi/g RAGS 5.7E-04 pCi 1.1E-08 risk/pCi 6.5.E-12
Thorium-232 0.57 pCi/g RAGS 9.3E-05 pCi 4.3E-08 risk/pCi 4.0.E-12
Radium-228+D 0.57 pCi/g RAGS 9.3E-05 pCi 5.2E-09 risk/pCi 4.9.E-13
Thorium-228+D 0.57 pCi/g RAGS 9.3E-05 pCi 1.4E-07 risk/pCi 1.3.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

EXPOSURE ROUTE TOTAL 5.7.E-11
EXPOSURE POINT TOTAL 5.7.E-11

EXPOSURE MEDIUM TOTAL 5.7.E-11

SOIL TOTAL 6.0.E-07
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Uranium-238+D 45 pCi/g RAGS 8.1E+02 pCi 2.1E-10 risk/pCi 1.7.E-07

Uranium-235+D 0.59 pCi/g RAGS 1.1E+01 pCi 1.6E-10 risk/pCi 1.7.E-09
Uranium-234 7.6 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.2.E-08
Thorium-232 0.69 pCi/g RAGS 1.2E+01 pCi 2.3E-10 risk/pCi 2.9.E-09
Radium-228+D 0.69 pCi/g RAGS 1.2E+01 pCi 2.3E-09 risk/pCi 2.8.E-08
Thorium-228+D 0.69 pCi/g RAGS 1.2E+01 pCi 8.1E-10 risk/pCi 1.0.E-08

EXPOSURE ROUTE TOTAL 2.3.E-07
EXPOSURE POINT TOTAL 2.3.E-07

EXPOSURE MEDIUM TOTAL 2.3.E-07

SEDIMENT TOTAL 2.3.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.4.E-07

Prepared by / Date: KJC 06/04/12
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TABLE 8-C.6
CALCULATION OF RADIATION CANCER RISKS - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
FENCED AREA (COOLING 

POND) INGESTION Uranium-238+D 21 pCi/g RAGS 7.6E+02 pCi 2.1E-10 risk/pCi 1.6.E-07
Uranium-235+D 0.27 pCi/g RAGS 9.7E+00 pCi 1.6E-10 risk/pCi 1.6.E-09
Uranium-234 3.5 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.0.E-08
Thorium-232 0.57 pCi/g RAGS 2.1E+01 pCi 2.3E-10 risk/pCi 4.7.E-09
Radium-228+D 0.57 pCi/g RAGS 2.1E+01 pCi 2.3E-09 risk/pCi 4.7.E-08
Thorium-228+D 0.57 pCi/g RAGS 2.1E+01 pCi 8.1E-10 risk/pCi 1.7.E-08

EXPOSURE ROUTE TOTAL 2.5.E-07

EXTERNAL Uranium-238+D 21 pCi/g RAGS 7.8E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.9.E-08
Uranium-235+D 0.27 pCi/g RAGS 1.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.4.E-09
Uranium-234 3.5 pCi/g RAGS 1.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.3.E-11
Thorium-232 0.57 pCi/g RAGS 2.1E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 7.2.E-12
Radium-228+D 0.57 pCi/g RAGS 2.1E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 9.6.E-08
Thorium-228+D 0.57 pCi/g RAGS 2.1E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.6.E-07

EXPOSURE ROUTE TOTAL 3.5.E-07
EXPOSURE POINT TOTAL 6.0.E-07

EXPOSURE MEDIUM TOTAL 6.0.E-07

AIR
DUST AT FENCED AREA 

(COOLING POND) DUST INHALATION Uranium-238+D 21 pCi/g RAGS 3.4E-03 pCi 9.4E-09 risk/pCi 3.2.E-11
Uranium-235+D 0.27 pCi/g RAGS 4.4E-05 pCi 1.0E-08 risk/pCi 4.4.E-13
Uranium-234 3.5 pCi/g RAGS 5.7E-04 pCi 1.1E-08 risk/pCi 6.5.E-12
Thorium-232 0.57 pCi/g RAGS 9.3E-05 pCi 4.3E-08 risk/pCi 4.0.E-12
Radium-228+D 0.57 pCi/g RAGS 9.3E-05 pCi 5.2E-09 risk/pCi 4.9.E-13
Thorium-228+D 0.57 pCi/g RAGS 9.3E-05 pCi 1.4E-07 risk/pCi 1.3.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

EXPOSURE ROUTE TOTAL 5.7.E-11
EXPOSURE POINT TOTAL 5.7.E-11

EXPOSURE MEDIUM TOTAL 5.7.E-11

SOIL TOTAL 6.0.E-07
SEDIMENT SEDIMENT COOLING POND INGESTION Uranium-238+D 16 pCi/g RAGS 2.9E+02 pCi 2.1E-10 risk/pCi 6.0.E-08

Uranium-235+D 0.21 pCi/g RAGS 3.8E+00 pCi 1.6E-10 risk/pCi 6.2.E-10
Uranium-234 2.7 pCi/g RAGS 4.9E+01 pCi 1.6E-10 risk/pCi 7.7.E-09
Thorium-232 0.5 pCi/g RAGS 9.0E+00 pCi 2.3E-10 risk/pCi 2.1.E-09
Radium-228+D 0.5 pCi/g RAGS 9.0E+00 pCi 2.3E-09 risk/pCi 2.1.E-08
Thorium-228+D 0.5 pCi/g RAGS 9.0E+00 pCi 8.1E-10 risk/pCi 7.3.E-09

EXPOSURE ROUTE TOTAL 9.9.E-08
EXPOSURE POINT TOTAL 9.9.E-08

EXPOSURE MEDIUM TOTAL 9.9.E-08

SEDIMENT TOTAL 9.9.E-08
SURFACE WATER COOLING POND INGESTION Uranium-238+D 3.3 pCi/L RAGS 3.0E+01 pCi 8.7E-11 risk/pCi 2.6.E-09

Uranium-235+D 0.043 pCi/L RAGS 3.9E-01 pCi 7.2E-11 risk/pCi 2.8.E-11
Uranium-234 0.56 pCi/L RAGS 5.0E+00 pCi 7.1E-11 risk/pCi 3.6.E-10

SURFACE WATER TOTAL 3.0.E-09
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.0.E-07

Prepared by / Date: KJC 06/04/12
Checked by / Date: JHP 06/08/12

SURFACE 
WATER
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TABLE 8-CF.1
CALCULATION OF RADIATION CANCER RISKS - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT NE WETLAND INGESTION Uranium-238+D 1.2 pCi/g RAGS 3.7E+01 pCi 2.1E-10 risk/pCi 7.9.E-09

Uranium-235+D 0.016 pCi/g RAGS 5.0E-01 pCi 1.6E-10 risk/pCi 8.1.E-11
Uranium-234 0.21 pCi/g RAGS 6.6E+00 pCi 1.6E-10 risk/pCi 1.0.E-09
Thorium-232 0.22 pCi/g RAGS 6.9E+00 pCi 2.3E-10 risk/pCi 1.6.E-09
Radium-228+D 0.22 pCi/g RAGS 6.9E+00 pCi 2.3E-09 risk/pCi 1.6.E-08
Thorium-228+D 0.22 pCi/g RAGS 6.9E+00 pCi 8.1E-10 risk/pCi 5.6.E-09

EXPOSURE ROUTE TOTAL 3.2.E-08

EXTERNAL Uranium-238+D 1.2 pCi/g RAGS 1.9E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.2.E-09
Uranium-235+D 0.016 pCi/g RAGS 2.6E-04 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.4.E-10
Uranium-234 0.21 pCi/g RAGS 3.4E-03 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.5.E-13
Thorium-232 0.22 pCi/g RAGS 3.5E-03 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.2.E-12
Radium-228+D 0.22 pCi/g RAGS 3.5E-03 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.6.E-08
Thorium-228+D 0.22 pCi/g RAGS 3.5E-03 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.7.E-08

EXPOSURE ROUTE TOTAL 4.6.E-08
EXPOSURE POINT TOTAL 7.8.E-08

EXPOSURE MEDIUM TOTAL 7.8.E-08

SEDIMENT TOTAL 7.8.E-08
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.8.E-08

Prepared by / Date: KJC 06/06/12
Checked by / Date: JHP 06/08/12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS
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TABLE 8-CF.2
CALCULATION OF RADIATION CANCER RISKS - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT NE WETLAND INGESTION Uranium-238+D 1.2 pCi/g RAGS 7.5E+01 pCi 2.1E-10 risk/pCi 1.6.E-08

Uranium-235+D 0.016 pCi/g RAGS 1.0E+00 pCi 1.6E-10 risk/pCi 1.6.E-10
Uranium-234 0.21 pCi/g RAGS 1.3E+01 pCi 1.6E-10 risk/pCi 2.1.E-09
Thorium-232 0.22 pCi/g RAGS 1.4E+01 pCi 2.3E-10 risk/pCi 3.2.E-09
Radium-228+D 0.22 pCi/g RAGS 1.4E+01 pCi 2.3E-09 risk/pCi 3.1.E-08
Thorium-228+D 0.22 pCi/g RAGS 1.4E+01 pCi 8.1E-10 risk/pCi 1.1.E-08

EXPOSURE ROUTE TOTAL 6.4.E-08

EXTERNAL Uranium-238+D 1.2 pCi/g RAGS 7.7E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.8.E-09
Uranium-235+D 0.016 pCi/g RAGS 1.0E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.6.E-10
Uranium-234 0.21 pCi/g RAGS 1.3E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.4.E-12
Thorium-232 0.22 pCi/g RAGS 1.4E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.8.E-12
Radium-228+D 0.22 pCi/g RAGS 1.4E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.4.E-08
Thorium-228+D 0.22 pCi/g RAGS 1.4E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.1.E-07

EXPOSURE ROUTE TOTAL 1.8.E-07
EXPOSURE POINT TOTAL 2.5.E-07

EXPOSURE MEDIUM TOTAL 2.5.E-07

SEDIMENT TOTAL 2.5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.5.E-07

Prepared by / Date: KJC 06/06/12
Checked by / Date: JHP 06/08/12

UNITS CANCER RISK

RISK 
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POINT
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ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE
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TABLE 8-CF.3
CALCULATION OF RADIATION CANCER RISKS - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Uranium-238+D 1 pCi/g RAGS 9.6E+01 pCi 2.1E-10 risk/pCi 2.0.E-08

Uranium-235+D 0.013 pCi/g RAGS 1.2E+00 pCi 1.6E-10 risk/pCi 2.0.E-10
Uranium-234 0.17 pCi/g RAGS 1.6E+01 pCi 1.6E-10 risk/pCi 2.6.E-09
Thorium-232 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-10 risk/pCi 1.3.E-08
Radium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-09 risk/pCi 1.3.E-07
Thorium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 8.1E-10 risk/pCi 4.5.E-08

EXPOSURE ROUTE TOTAL 2.1.E-07

EXTERNAL Uranium-238+D 1 pCi/g RAGS 1.5E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.7.E-08
Uranium-235+D 0.013 pCi/g RAGS 1.9E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.0.E-09
Uranium-234 0.17 pCi/g RAGS 2.5E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.3.E-12
Thorium-232 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.9.E-11
Radium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 3.9.E-07
Thorium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 6.7.E-07

EXPOSURE ROUTE TOTAL 1.1.E-06
EXPOSURE POINT TOTAL 1.3.E-06

EXPOSURE MEDIUM TOTAL 1.3.E-06

AIR DUST AT RT 62 OUTFALL DUST INHALATION Uranium-238+D 1 pCi/g RAGS 4.9E-04 pCi 9.4E-09 risk/pCi 4.6.E-12
Uranium-235+D 0.013 pCi/g RAGS 6.4E-06 pCi 1.0E-08 risk/pCi 6.4.E-14
Uranium-234 0.17 pCi/g RAGS 8.3E-05 pCi 1.1E-08 risk/pCi 9.5.E-13
Thorium-232 0.58 pCi/g RAGS 2.8E-04 pCi 4.3E-08 risk/pCi 1.2.E-11
Radium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 5.2E-09 risk/pCi 1.5.E-12
Thorium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 1.4E-07 risk/pCi 4.1.E-11

EXPOSURE ROUTE TOTAL 6.0.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

EXPOSURE POINT TOTAL 6.0.E-11
EXPOSURE MEDIUM TOTAL 6.0.E-11

SOIL TOTAL 1.3.E-06
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Uranium-238+D 4.5 pCi/g RAGS 1.4E+02 pCi 2.1E-10 risk/pCi 2.9.E-08

Uranium-235+D 0.058 pCi/g RAGS 1.8E+00 pCi 1.6E-10 risk/pCi 2.9.E-10
Uranium-234 0.75 pCi/g RAGS 2.3E+01 pCi 1.6E-10 risk/pCi 3.7.E-09
Thorium-232 0.45 pCi/g RAGS 1.4E+01 pCi 2.3E-10 risk/pCi 3.2.E-09
Radium-228+D 0.45 pCi/g RAGS 1.4E+01 pCi 2.3E-09 risk/pCi 3.2.E-08
Thorium-228+D 0.45 pCi/g RAGS 1.4E+01 pCi 8.1E-10 risk/pCi 1.1.E-08

EXPOSURE ROUTE TOTAL 8.0.E-08

EXTERNAL Uranium-238+D 4.5 pCi/g RAGS 7.2E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.2.E-09
Uranium-235+D 0.058 pCi/g RAGS 9.3E-04 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.0.E-10
Uranium-234 0.75 pCi/g RAGS 1.2E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.0.E-12
Thorium-232 0.45 pCi/g RAGS 7.2E-03 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.5.E-12
Radium-228+D 0.45 pCi/g RAGS 7.2E-03 pCi*yr/g 4.5E-06 risk/yr per pCi/g 3.3.E-08
Thorium-228+D 0.45 pCi/g RAGS 7.2E-03 pCi*yr/g 7.8E-06 risk/yr per pCi/g 5.6.E-08

EXPOSURE ROUTE TOTAL 9.7.E-08
EXPOSURE POINT TOTAL 1.8.E-07

EXPOSURE MEDIUM TOTAL 1.8.E-07

SEDIMENT TOTAL 1.8.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.5.E-06
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TABLE 8-CF.4
CALCULATION OF RADIATION CANCER RISKS - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL RT 62 OUTFALL INGESTION Uranium-238+D 1 pCi/g RAGS 1.9E+02 pCi 2.1E-10 risk/pCi 4.0.E-08

Uranium-235+D 0.013 pCi/g RAGS 2.5E+00 pCi 1.6E-10 risk/pCi 4.1.E-10
Uranium-234 0.17 pCi/g RAGS 3.3E+01 pCi 1.6E-10 risk/pCi 5.2.E-09
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.6.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.6.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.0.E-08

EXPOSURE ROUTE TOTAL 4.2.E-07

EXTERNAL Uranium-238+D 1 pCi/g RAGS 5.9E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.7.E-08
Uranium-235+D 0.013 pCi/g RAGS 7.7E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.2.E-09
Uranium-234 0.17 pCi/g RAGS 1.0E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.5.E-11
Thorium-232 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.2.E-10
Radium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.6.E-06
Thorium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.7.E-06

EXPOSURE ROUTE TOTAL 4.3.E-06
EXPOSURE POINT TOTAL 4.7.E-06

EXPOSURE MEDIUM TOTAL 4.7.E-06

AIR DUST AT RT 62 OUTFALL DUST INHALATION Uranium-238+D 1 pCi/g RAGS 2.6E-03 pCi 9.4E-09 risk/pCi 2.4.E-11
Uranium-235+D 0.013 pCi/g RAGS 3.4E-05 pCi 1.0E-08 risk/pCi 3.4.E-13
Uranium-234 0.17 pCi/g RAGS 4.4E-04 pCi 1.1E-08 risk/pCi 5.1.E-12
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 6.6.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 7.9.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.2.E-10

EXPOSURE ROUTE TOTAL 3.2.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

EXPOSURE POINT TOTAL 3.2.E-10
EXPOSURE MEDIUM TOTAL 3.2.E-10

SOIL TOTAL 4.7.E-06
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Uranium-238+D 4.5 pCi/g RAGS 2.8E+02 pCi 2.1E-10 risk/pCi 5.9.E-08

Uranium-235+D 0.058 pCi/g RAGS 3.6E+00 pCi 1.6E-10 risk/pCi 5.9.E-10
Uranium-234 0.75 pCi/g RAGS 4.7E+01 pCi 1.6E-10 risk/pCi 7.4.E-09
Thorium-232 0.45 pCi/g RAGS 2.8E+01 pCi 2.3E-10 risk/pCi 6.5.E-09
Radium-228+D 0.45 pCi/g RAGS 2.8E+01 pCi 2.3E-09 risk/pCi 6.4.E-08
Thorium-228+D 0.45 pCi/g RAGS 2.8E+01 pCi 8.1E-10 risk/pCi 2.3.E-08

EXPOSURE ROUTE TOTAL 1.6.E-07

EXTERNAL Uranium-238+D 4.5 pCi/g RAGS 2.9E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.3.E-08
Uranium-235+D 0.058 pCi/g RAGS 3.7E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.0.E-09
Uranium-234 0.75 pCi/g RAGS 4.8E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.2.E-11
Thorium-232 0.45 pCi/g RAGS 2.9E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 9.9.E-12
Radium-228+D 0.45 pCi/g RAGS 2.9E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.3.E-07
Thorium-228+D 0.45 pCi/g RAGS 2.9E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.2.E-07

EXPOSURE ROUTE TOTAL 3.9.E-07
EXPOSURE POINT TOTAL 5.5.E-07

EXPOSURE MEDIUM TOTAL 5.5.E-07

SEDIMENT TOTAL 5.5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.3.E-06
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TABLE 8-CF.5
CALCULATION OF RADIATION CANCER RISKS - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL RT 62 OUTFALL INGESTION Uranium-238+D 6.3 pCi/g RAGS 6.0E+02 pCi 2.1E-10 risk/pCi 1.3.E-07

Uranium-235+D 0.081 pCi/g RAGS 7.8E+00 pCi 1.6E-10 risk/pCi 1.3.E-09
Uranium-234 1.1 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 1.7.E-08
Thorium-232 0.59 pCi/g RAGS 5.7E+01 pCi 2.3E-10 risk/pCi 1.3.E-08
Radium-228+D 0.59 pCi/g RAGS 5.7E+01 pCi 2.3E-09 risk/pCi 1.3.E-07
Thorium-228+D 0.59 pCi/g RAGS 5.7E+01 pCi 8.1E-10 risk/pCi 4.6.E-08

EXPOSURE ROUTE TOTAL 3.3.E-07

EXTERNAL Uranium-238+D 6.3 pCi/g RAGS 9.3E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.1.E-07
Uranium-235+D 0.081 pCi/g RAGS 1.2E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.5.E-09
Uranium-234 1.1 pCi/g RAGS 1.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.1.E-11
Thorium-232 0.59 pCi/g RAGS 8.7E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.0.E-11
Radium-228+D 0.59 pCi/g RAGS 8.7E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.0.E-07
Thorium-228+D 0.59 pCi/g RAGS 8.7E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 6.8.E-07

EXPOSURE ROUTE TOTAL 1.2.E-06
EXPOSURE POINT TOTAL 1.5.E-06

EXPOSURE MEDIUM TOTAL 1.5.E-06

AIR DUST AT RT 62 OUTFALL DUST INHALATION Uranium-238+D 6.3 pCi/g RAGS 3.1E-03 pCi 9.4E-09 risk/pCi 2.9.E-11
Uranium-235+D 0.081 pCi/g RAGS 4.0E-05 pCi 1.0E-08 risk/pCi 4.0.E-13
Uranium-234 1.1 pCi/g RAGS 5.4E-04 pCi 1.1E-08 risk/pCi 6.1.E-12
Thorium-232 0.59 pCi/g RAGS 2.9E-04 pCi 4.3E-08 risk/pCi 1.3.E-11
Radium-228+D 0.59 pCi/g RAGS 2.9E-04 pCi 5.2E-09 risk/pCi 1.5.E-12
Thorium-228+D 0.59 pCi/g RAGS 2.9E-04 pCi 1.4E-07 risk/pCi 4.1.E-11

EXPOSURE ROUTE TOTAL 9.1.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

EXPOSURE POINT TOTAL 9.1.E-11
EXPOSURE MEDIUM TOTAL 9.1.E-11

SOIL TOTAL 1.5.E-06
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Uranium-238+D 4.5 pCi/g RAGS 1.4E+02 pCi 2.1E-10 risk/pCi 2.9.E-08

Uranium-235+D 0.058 pCi/g RAGS 1.8E+00 pCi 1.6E-10 risk/pCi 2.9.E-10
Uranium-234 0.75 pCi/g RAGS 2.3E+01 pCi 1.6E-10 risk/pCi 3.7.E-09
Thorium-232 0.45 pCi/g RAGS 1.4E+01 pCi 2.3E-10 risk/pCi 3.2.E-09
Radium-228+D 0.45 pCi/g RAGS 1.4E+01 pCi 2.3E-09 risk/pCi 3.2.E-08
Thorium-228+D 0.45 pCi/g RAGS 1.4E+01 pCi 8.1E-10 risk/pCi 1.1.E-08

EXPOSURE ROUTE TOTAL 8.0.E-08

EXTERNAL Uranium-238+D 4.5 pCi/g RAGS 7.2E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.2.E-09
Uranium-235+D 0.058 pCi/g RAGS 9.3E-04 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.0.E-10
Uranium-234 0.75 pCi/g RAGS 1.2E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.0.E-12
Thorium-232 0.45 pCi/g RAGS 7.2E-03 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.5.E-12
Radium-228+D 0.45 pCi/g RAGS 7.2E-03 pCi*yr/g 4.5E-06 risk/yr per pCi/g 3.3.E-08
Thorium-228+D 0.45 pCi/g RAGS 7.2E-03 pCi*yr/g 7.8E-06 risk/yr per pCi/g 5.6.E-08

EXPOSURE ROUTE TOTAL 9.7.E-08
EXPOSURE POINT TOTAL 1.8.E-07

EXPOSURE MEDIUM TOTAL 1.8.E-07

SEDIMENT TOTAL 1.8.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.7.E-06
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TABLE 8-CF.6
CALCULATION OF RADIATION CANCER RISKS - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL RT 62 OUTFALL INGESTION Uranium-238+D 6.3 pCi/g RAGS 1.2E+03 pCi 2.1E-10 risk/pCi 2.5.E-07

Uranium-235+D 0.081 pCi/g RAGS 1.6E+01 pCi 1.6E-10 risk/pCi 2.5.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.3.E-08
Thorium-232 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.6.E-08
Radium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.6.E-07
Thorium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.2.E-08

EXPOSURE ROUTE TOTAL 6.7.E-07

EXTERNAL Uranium-238+D 6.3 pCi/g RAGS 3.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.3.E-07
Uranium-235+D 0.081 pCi/g RAGS 4.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.6.E-08
Uranium-234 1.1 pCi/g RAGS 6.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.6.E-10
Thorium-232 0.59 pCi/g RAGS 3.5E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.2.E-10
Radium-228+D 0.59 pCi/g RAGS 3.5E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.6.E-06
Thorium-228+D 0.59 pCi/g RAGS 3.5E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.7.E-06

EXPOSURE ROUTE TOTAL 4.7.E-06
EXPOSURE POINT TOTAL 5.4.E-06

EXPOSURE MEDIUM TOTAL 5.4.E-06

AIR DUST AT RT 62 OUTFALL DUST INHALATION Uranium-238+D 6.3 pCi/g RAGS 1.6E-02 pCi 9.4E-09 risk/pCi 1.5.E-10
Uranium-235+D 0.081 pCi/g RAGS 2.1E-04 pCi 1.0E-08 risk/pCi 2.1.E-12
Uranium-234 1.1 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.3.E-11
Thorium-232 0.59 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 6.7.E-11
Radium-228+D 0.59 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.1.E-12
Thorium-228+D 0.59 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.2.E-10

EXPOSURE ROUTE TOTAL 4.8.E-10

CANCER RISK

RISK 
CALCULATION 
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MEDIUM EXPOSURE 

MEDIUM
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EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

EXPOSURE POINT TOTAL 4.8.E-10
EXPOSURE MEDIUM TOTAL 4.8.E-10

SOIL TOTAL 5.4.E-06
SEDIMENT SEDIMENT EMBAYMENT AREA INGESTION Uranium-238+D 4.5 pCi/g RAGS 2.8E+02 pCi 2.1E-10 risk/pCi 5.9.E-08

Uranium-235+D 0.058 pCi/g RAGS 3.6E+00 pCi 1.6E-10 risk/pCi 5.9.E-10
Uranium-234 0.75 pCi/g RAGS 4.7E+01 pCi 1.6E-10 risk/pCi 7.4.E-09
Thorium-232 0.45 pCi/g RAGS 2.8E+01 pCi 2.3E-10 risk/pCi 6.5.E-09
Radium-228+D 0.45 pCi/g RAGS 2.8E+01 pCi 2.3E-09 risk/pCi 6.4.E-08
Thorium-228+D 0.45 pCi/g RAGS 2.8E+01 pCi 8.1E-10 risk/pCi 2.3.E-08

EXPOSURE ROUTE TOTAL 1.6.E-07

EXTERNAL Uranium-238+D 4.5 pCi/g RAGS 2.9E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.3.E-08
Uranium-235+D 0.058 pCi/g RAGS 3.7E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.0.E-09
Uranium-234 0.75 pCi/g RAGS 4.8E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.2.E-11
Thorium-232 0.45 pCi/g RAGS 2.9E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 9.9.E-12
Radium-228+D 0.45 pCi/g RAGS 2.9E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.3.E-07
Thorium-228+D 0.45 pCi/g RAGS 2.9E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.2.E-07

EXPOSURE ROUTE TOTAL 3.9.E-07
EXPOSURE POINT TOTAL 5.5.E-07

EXPOSURE MEDIUM TOTAL 5.5.E-07

SEDIMENT TOTAL 5.5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.0.E-06
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TABLE 8-F.1
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 1.3E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.0087 pCi/g RAGS 1.7E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.11 pCi/g RAGS 2.1E+01 pCi 1.6E-10 risk/pCi 3.E-09
Thorium-232 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 1.4E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.0087 pCi/g RAGS 1.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.11 pCi/g RAGS 2.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.64 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.64 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.64 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 1.8E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.0087 pCi/g RAGS 2.3E-05 pCi 1.0E-08 risk/pCi 2.E-13
Uranium-234 0.11 pCi/g RAGS 2.9E-04 pCi 1.1E-08 risk/pCi 3.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.64 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 1.8E+01 pCi 1.2E-10 risk/pCi 2.E-09

Uranium-235+D 0.0087 pCi/g RAGS 2.4E-01 pCi 9.8E-11 risk/pCi 2.E-11
Uranium-234 0.11 pCi/g RAGS 3.0E+00 pCi 9.6E-11 risk/pCi 3.E-10
Thorium-232 0.64 pCi/g RAGS 7.0E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.64 pCi/g RAGS 2.8E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.64 pCi/g RAGS 7.0E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.2
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 2.6E+02 pCi 2.1E-10 risk/pCi 5.E-08

Uranium-235+D 0.0087 pCi/g RAGS 3.4E+00 pCi 1.6E-10 risk/pCi 5.E-10
Uranium-234 0.11 pCi/g RAGS 4.3E+01 pCi 1.6E-10 risk/pCi 7.E-09
Thorium-232 0.64 pCi/g RAGS 2.5E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.64 pCi/g RAGS 2.5E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.64 pCi/g RAGS 2.5E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 4.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.0087 pCi/g RAGS 5.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 0.11 pCi/g RAGS 7.1E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.64 pCi/g RAGS 4.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.64 pCi/g RAGS 4.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.64 pCi/g RAGS 4.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 7.8E-03 pCi 9.4E-09 risk/pCi 7.E-11
Uranium-235+D 0.0087 pCi/g RAGS 1.0E-04 pCi 1.0E-08 risk/pCi 1.E-12
Uranium-234 0.11 pCi/g RAGS 1.3E-03 pCi 1.1E-08 risk/pCi 1.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.64 pCi/g RAGS 7.5E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.64 pCi/g RAGS 7.5E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.64 pCi/g RAGS 7.5E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 5.E-05
PRODUCE PRODUCE AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 4.7E+02 pCi 1.2E-10 risk/pCi 6.E-08

Uranium-235+D 0.0087 pCi/g RAGS 6.2E+00 pCi 9.8E-11 risk/pCi 6.E-10
Uranium-234 0.11 pCi/g RAGS 7.8E+01 pCi 9.6E-11 risk/pCi 7.E-09
Thorium-232 0.64 pCi/g RAGS 1.8E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.64 pCi/g RAGS 7.2E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.64 pCi/g RAGS 1.8E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.3
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 7.5E+02 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.051 pCi/g RAGS 9.9E+00 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 0.66 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 8.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 9.E-07
Uranium-235+D 0.051 pCi/g RAGS 1.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-08
Uranium-234 0.66 pCi/g RAGS 1.4E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-10
Thorium-232 0.64 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.64 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.64 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 1.0E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.051 pCi/g RAGS 1.3E-04 pCi 1.0E-08 risk/pCi 1.E-12
Uranium-234 0.66 pCi/g RAGS 1.7E-03 pCi 1.1E-08 risk/pCi 2.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.64 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 1.1E+02 pCi 1.2E-10 risk/pCi 1.E-08

Uranium-235+D 0.051 pCi/g RAGS 1.4E+00 pCi 9.8E-11 risk/pCi 1.E-10
Uranium-234 0.66 pCi/g RAGS 1.8E+01 pCi 9.6E-11 risk/pCi 2.E-09
Thorium-232 0.64 pCi/g RAGS 7.0E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.64 pCi/g RAGS 2.8E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.64 pCi/g RAGS 7.0E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.4
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 1.5E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.051 pCi/g RAGS 2.0E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 0.66 pCi/g RAGS 2.6E+02 pCi 1.6E-10 risk/pCi 4.E-08
Thorium-232 0.64 pCi/g RAGS 2.5E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.64 pCi/g RAGS 2.5E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.64 pCi/g RAGS 2.5E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 2.5E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 0.051 pCi/g RAGS 3.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 0.66 pCi/g RAGS 4.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.64 pCi/g RAGS 4.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.64 pCi/g RAGS 4.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.64 pCi/g RAGS 4.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 4.6E-02 pCi 9.4E-09 risk/pCi 4.E-10
Uranium-235+D 0.051 pCi/g RAGS 6.0E-04 pCi 1.0E-08 risk/pCi 6.E-12
Uranium-234 0.66 pCi/g RAGS 7.7E-03 pCi 1.1E-08 risk/pCi 9.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Thorium-232 0.64 pCi/g RAGS 7.5E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.64 pCi/g RAGS 7.5E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.64 pCi/g RAGS 7.5E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 2.8E+03 pCi 1.2E-10 risk/pCi 3.E-07

Uranium-235+D 0.051 pCi/g RAGS 3.6E+01 pCi 9.8E-11 risk/pCi 4.E-09
Uranium-234 0.66 pCi/g RAGS 4.7E+02 pCi 9.6E-11 risk/pCi 4.E-08
Thorium-232 0.64 pCi/g RAGS 1.8E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.64 pCi/g RAGS 7.2E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.64 pCi/g RAGS 1.8E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.5
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 1.7E+02 pCi 2.1E-10 risk/pCi 4.E-08

Uranium-235+D 0.011 pCi/g RAGS 2.1E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.15 pCi/g RAGS 2.9E+01 pCi 1.6E-10 risk/pCi 5.E-09
Thorium-232 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 1.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.011 pCi/g RAGS 2.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.15 pCi/g RAGS 3.1E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-11
Thorium-232 0.61 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.61 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.61 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 2.3E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.011 pCi/g RAGS 2.9E-05 pCi 1.0E-08 risk/pCi 3.E-13
Uranium-234 0.15 pCi/g RAGS 3.9E-04 pCi 1.1E-08 risk/pCi 4.E-12

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
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ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Thorium-232 0.61 pCi/g RAGS 1.6E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 2.4E+01 pCi 1.2E-10 risk/pCi 3.E-09

Uranium-235+D 0.011 pCi/g RAGS 3.0E-01 pCi 9.8E-11 risk/pCi 3.E-11
Uranium-234 0.15 pCi/g RAGS 4.1E+00 pCi 9.6E-11 risk/pCi 4.E-10
Thorium-232 0.61 pCi/g RAGS 6.7E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.61 pCi/g RAGS 2.7E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.61 pCi/g RAGS 6.7E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.6
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 3.4E+02 pCi 2.1E-10 risk/pCi 7.E-08

Uranium-235+D 0.011 pCi/g RAGS 4.3E+00 pCi 1.6E-10 risk/pCi 7.E-10
Uranium-234 0.15 pCi/g RAGS 5.8E+01 pCi 1.6E-10 risk/pCi 9.E-09
Thorium-232 0.61 pCi/g RAGS 2.4E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.61 pCi/g RAGS 2.4E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.61 pCi/g RAGS 2.4E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 5.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-07
Uranium-235+D 0.011 pCi/g RAGS 7.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 0.15 pCi/g RAGS 9.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.61 pCi/g RAGS 3.9E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.61 pCi/g RAGS 3.9E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.61 pCi/g RAGS 3.9E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 1.0E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.011 pCi/g RAGS 1.3E-04 pCi 1.0E-08 risk/pCi 1.E-12
Uranium-234 0.15 pCi/g RAGS 1.8E-03 pCi 1.1E-08 risk/pCi 2.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.61 pCi/g RAGS 7.1E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.61 pCi/g RAGS 7.1E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.61 pCi/g RAGS 7.1E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 5.E-05
PRODUCE PRODUCE AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 6.2E+02 pCi 1.2E-10 risk/pCi 7.E-08

Uranium-235+D 0.011 pCi/g RAGS 7.8E+00 pCi 9.8E-11 risk/pCi 8.E-10
Uranium-234 0.15 pCi/g RAGS 1.1E+02 pCi 9.6E-11 risk/pCi 1.E-08
Thorium-232 0.61 pCi/g RAGS 1.7E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.61 pCi/g RAGS 6.9E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.61 pCi/g RAGS 1.7E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.7
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 1.1E+03 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.076 pCi/g RAGS 1.5E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 0.98 pCi/g RAGS 1.9E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.53 pCi/g RAGS 1.0E+02 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.53 pCi/g RAGS 1.0E+02 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.53 pCi/g RAGS 1.0E+02 pCi 8.1E-10 risk/pCi 8.E-08

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 1.2E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.076 pCi/g RAGS 1.6E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-08
Uranium-234 0.98 pCi/g RAGS 2.0E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-10
Thorium-232 0.53 pCi/g RAGS 1.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.53 pCi/g RAGS 1.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.53 pCi/g RAGS 1.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 1.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 1.5E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.076 pCi/g RAGS 2.0E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 0.98 pCi/g RAGS 2.6E-03 pCi 1.1E-08 risk/pCi 3.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.53 pCi/g RAGS 1.4E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.53 pCi/g RAGS 1.4E-03 pCi 5.2E-09 risk/pCi 7.E-12
Thorium-228+D 0.53 pCi/g RAGS 1.4E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 1.6E+02 pCi 1.2E-10 risk/pCi 2.E-08

Uranium-235+D 0.076 pCi/g RAGS 2.1E+00 pCi 9.8E-11 risk/pCi 2.E-10
Uranium-234 0.98 pCi/g RAGS 2.7E+01 pCi 9.6E-11 risk/pCi 3.E-09
Thorium-232 0.53 pCi/g RAGS 5.8E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.53 pCi/g RAGS 2.3E+02 pCi 1.4E-09 risk/pCi 3.E-07
Thorium-228+D 0.53 pCi/g RAGS 5.8E+00 pCi 4.2E-10 risk/pCi 2.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.8
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 4.3E+02 pCi 2.1E-10 risk/pCi 9.E-08

Uranium-235+D 0.029 pCi/g RAGS 5.6E+00 pCi 1.6E-10 risk/pCi 9.E-10
Uranium-234 0.38 pCi/g RAGS 7.3E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.73 pCi/g RAGS 1.4E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.73 pCi/g RAGS 1.4E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.73 pCi/g RAGS 1.4E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 4.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.029 pCi/g RAGS 6.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 0.38 pCi/g RAGS 7.9E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.73 pCi/g RAGS 1.5E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.73 pCi/g RAGS 1.5E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.73 pCi/g RAGS 1.5E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 5.8E-03 pCi 9.4E-09 risk/pCi 5.E-11
Uranium-235+D 0.029 pCi/g RAGS 7.6E-05 pCi 1.0E-08 risk/pCi 8.E-13
Uranium-234 0.38 pCi/g RAGS 1.0E-03 pCi 1.1E-08 risk/pCi 1.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.73 pCi/g RAGS 1.9E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.73 pCi/g RAGS 1.9E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.73 pCi/g RAGS 1.9E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 6.0E+01 pCi 1.2E-10 risk/pCi 7.E-09

Uranium-235+D 0.029 pCi/g RAGS 8.0E-01 pCi 9.8E-11 risk/pCi 8.E-11
Uranium-234 0.38 pCi/g RAGS 1.0E+01 pCi 9.6E-11 risk/pCi 1.E-09
Thorium-232 0.73 pCi/g RAGS 8.0E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.73 pCi/g RAGS 3.2E+02 pCi 1.4E-09 risk/pCi 5.E-07
Thorium-228+D 0.73 pCi/g RAGS 8.0E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.9
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 2.2E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.076 pCi/g RAGS 2.9E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 0.98 pCi/g RAGS 3.8E+02 pCi 1.6E-10 risk/pCi 6.E-08
Thorium-232 0.53 pCi/g RAGS 2.0E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.53 pCi/g RAGS 2.0E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.53 pCi/g RAGS 2.0E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 3.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-06
Uranium-235+D 0.076 pCi/g RAGS 4.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 0.98 pCi/g RAGS 6.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.53 pCi/g RAGS 3.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.53 pCi/g RAGS 3.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.53 pCi/g RAGS 3.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 6.8E-02 pCi 9.4E-09 risk/pCi 6.E-10
Uranium-235+D 0.076 pCi/g RAGS 8.9E-04 pCi 1.0E-08 risk/pCi 9.E-12
Uranium-234 0.98 pCi/g RAGS 1.1E-02 pCi 1.1E-08 risk/pCi 1.E-10

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Thorium-232 0.53 pCi/g RAGS 6.2E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.53 pCi/g RAGS 6.2E-03 pCi 5.2E-09 risk/pCi 3.E-11
Thorium-228+D 0.53 pCi/g RAGS 6.2E-03 pCi 1.4E-07 risk/pCi 9.E-10

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 5.E-05
PRODUCE PRODUCE AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 4.1E+03 pCi 1.2E-10 risk/pCi 5.E-07

Uranium-235+D 0.076 pCi/g RAGS 5.4E+01 pCi 9.8E-11 risk/pCi 5.E-09
Uranium-234 0.98 pCi/g RAGS 6.9E+02 pCi 9.6E-11 risk/pCi 7.E-08
Thorium-232 0.53 pCi/g RAGS 1.5E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.53 pCi/g RAGS 6.0E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.53 pCi/g RAGS 1.5E+02 pCi 4.2E-10 risk/pCi 6.E-08

PRODUCE TOTAL 9.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.10
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 8.5E+02 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.029 pCi/g RAGS 1.1E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 0.38 pCi/g RAGS 1.5E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.73 pCi/g RAGS 2.8E+02 pCi 2.3E-10 risk/pCi 7.E-08
Radium-228+D 0.73 pCi/g RAGS 2.8E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.73 pCi/g RAGS 2.8E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 1.4E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.029 pCi/g RAGS 1.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 0.38 pCi/g RAGS 2.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-10
Thorium-232 0.73 pCi/g RAGS 4.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.73 pCi/g RAGS 4.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.73 pCi/g RAGS 4.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 2.6E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.029 pCi/g RAGS 3.4E-04 pCi 1.0E-08 risk/pCi 3.E-12
Uranium-234 0.38 pCi/g RAGS 4.5E-03 pCi 1.1E-08 risk/pCi 5.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 
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EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Thorium-232 0.73 pCi/g RAGS 8.6E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.73 pCi/g RAGS 8.6E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.73 pCi/g RAGS 8.6E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 1.6E+03 pCi 1.2E-10 risk/pCi 2.E-07

Uranium-235+D 0.029 pCi/g RAGS 2.1E+01 pCi 9.8E-11 risk/pCi 2.E-09
Uranium-234 0.38 pCi/g RAGS 2.7E+02 pCi 9.6E-11 risk/pCi 3.E-08
Thorium-232 0.73 pCi/g RAGS 2.1E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.73 pCi/g RAGS 8.3E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.73 pCi/g RAGS 2.1E+02 pCi 4.2E-10 risk/pCi 9.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.11
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 5.2E+03 pCi 2.1E-10 risk/pCi 1.E-06

Uranium-235+D 0.36 pCi/g RAGS 7.0E+01 pCi 1.6E-10 risk/pCi 1.E-08
Uranium-234 4.6 pCi/g RAGS 8.9E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.56 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 27 pCi/g RAGS 5.6E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-06
Uranium-235+D 0.36 pCi/g RAGS 7.5E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-07
Uranium-234 4.6 pCi/g RAGS 9.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.56 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.56 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.56 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 7.1E-02 pCi 9.4E-09 risk/pCi 7.E-10
Uranium-235+D 0.36 pCi/g RAGS 9.5E-04 pCi 1.0E-08 risk/pCi 1.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 4.6 pCi/g RAGS 1.2E-02 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.56 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.56 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.56 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 7.4E+02 pCi 1.2E-10 risk/pCi 9.E-08

Uranium-235+D 0.36 pCi/g RAGS 9.9E+00 pCi 9.8E-11 risk/pCi 1.E-09
Uranium-234 4.6 pCi/g RAGS 1.3E+02 pCi 9.6E-11 risk/pCi 1.E-08
Thorium-232 0.56 pCi/g RAGS 6.1E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.56 pCi/g RAGS 2.5E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.56 pCi/g RAGS 6.1E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.12
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 1.7E+03 pCi 2.1E-10 risk/pCi 4.E-07

Uranium-235+D 0.11 pCi/g RAGS 2.1E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.5 pCi/g RAGS 2.9E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 1.8E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.11 pCi/g RAGS 2.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 1.5 pCi/g RAGS 3.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-10
Thorium-232 0.68 pCi/g RAGS 1.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.68 pCi/g RAGS 1.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.68 pCi/g RAGS 1.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 2.3E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.11 pCi/g RAGS 2.9E-04 pCi 1.0E-08 risk/pCi 3.E-12

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 1.5 pCi/g RAGS 3.9E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.68 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 2.4E+02 pCi 1.2E-10 risk/pCi 3.E-08

Uranium-235+D 0.11 pCi/g RAGS 3.0E+00 pCi 9.8E-11 risk/pCi 3.E-10
Uranium-234 1.5 pCi/g RAGS 4.1E+01 pCi 9.6E-11 risk/pCi 4.E-09
Thorium-232 0.68 pCi/g RAGS 7.5E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.68 pCi/g RAGS 3.0E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.68 pCi/g RAGS 7.5E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.13
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 1.0E+04 pCi 2.1E-10 risk/pCi 2.E-06

Uranium-235+D 0.36 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.E-08
Uranium-234 4.6 pCi/g RAGS 1.8E+03 pCi 1.6E-10 risk/pCi 3.E-07
Thorium-232 0.56 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.56 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.56 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 3.E-06

EXTERNAL Uranium-238+D 27 pCi/g RAGS 1.7E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-05
Uranium-235+D 0.36 pCi/g RAGS 2.3E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-06
Uranium-234 4.6 pCi/g RAGS 3.0E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-09
Thorium-232 0.56 pCi/g RAGS 3.6E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.56 pCi/g RAGS 3.6E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.56 pCi/g RAGS 3.6E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 7.E-05
EXPOSURE POINT TOTAL 7.E-05

EXPOSURE MEDIUM TOTAL 7.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 3.2E-01 pCi 9.4E-09 risk/pCi 3.E-09
Uranium-235+D 0.36 pCi/g RAGS 4.2E-03 pCi 1.0E-08 risk/pCi 4.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 4.6 pCi/g RAGS 5.4E-02 pCi 1.1E-08 risk/pCi 6.E-10
Thorium-232 0.56 pCi/g RAGS 6.6E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.56 pCi/g RAGS 6.6E-03 pCi 5.2E-09 risk/pCi 3.E-11
Thorium-228+D 0.56 pCi/g RAGS 6.6E-03 pCi 1.4E-07 risk/pCi 9.E-10

EXPOSURE ROUTE TOTAL 5.E-09
EXPOSURE POINT TOTAL 5.E-09

EXPOSURE MEDIUM TOTAL 5.E-09

SOIL TOTAL 7.E-05
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 1.9E+04 pCi 1.2E-10 risk/pCi 2.E-06

Uranium-235+D 0.36 pCi/g RAGS 2.5E+02 pCi 9.8E-11 risk/pCi 2.E-08
Uranium-234 4.6 pCi/g RAGS 3.3E+03 pCi 9.6E-11 risk/pCi 3.E-07
Thorium-232 0.56 pCi/g RAGS 1.6E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.56 pCi/g RAGS 6.3E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.56 pCi/g RAGS 1.6E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-05
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TABLE 8-F.14
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 3.4E+03 pCi 2.1E-10 risk/pCi 7.E-07

Uranium-235+D 0.11 pCi/g RAGS 4.3E+01 pCi 1.6E-10 risk/pCi 7.E-09
Uranium-234 1.5 pCi/g RAGS 5.8E+02 pCi 1.6E-10 risk/pCi 9.E-08
Thorium-232 0.68 pCi/g RAGS 2.6E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.68 pCi/g RAGS 2.6E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.68 pCi/g RAGS 2.6E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 5.6E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-06
Uranium-235+D 0.11 pCi/g RAGS 7.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-07
Uranium-234 1.5 pCi/g RAGS 9.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.68 pCi/g RAGS 4.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.68 pCi/g RAGS 4.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.68 pCi/g RAGS 4.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 1.0E-01 pCi 9.4E-09 risk/pCi 1.E-09
Uranium-235+D 0.11 pCi/g RAGS 1.3E-03 pCi 1.0E-08 risk/pCi 1.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 1.5 pCi/g RAGS 1.8E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.68 pCi/g RAGS 8.0E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.68 pCi/g RAGS 8.0E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.68 pCi/g RAGS 8.0E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 6.2E+03 pCi 1.2E-10 risk/pCi 7.E-07

Uranium-235+D 0.11 pCi/g RAGS 7.8E+01 pCi 9.8E-11 risk/pCi 8.E-09
Uranium-234 1.5 pCi/g RAGS 1.1E+03 pCi 9.6E-11 risk/pCi 1.E-07
Thorium-232 0.68 pCi/g RAGS 1.9E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 7.7E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.68 pCi/g RAGS 1.9E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.15
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 5.1E+04 pCi 2.1E-10 risk/pCi 1.E-05
Uranium-235+D 3.4 pCi/g RAGS 6.6E+02 pCi 1.6E-10 risk/pCi 1.E-07
Uranium-234 45 pCi/g RAGS 8.7E+03 pCi 1.6E-10 risk/pCi 1.E-06
Thorium-232 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 1.E-05

EXTERNAL Uranium-238+D 265 pCi/g RAGS 5.5E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-05
Uranium-235+D 3.4 pCi/g RAGS 7.0E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-06
Uranium-234 45 pCi/g RAGS 9.3E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-08
Thorium-232 0.61 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.61 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.61 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 8.E-05
EXPOSURE POINT TOTAL 9.E-05

EXPOSURE MEDIUM TOTAL 9.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 7.0E-01 pCi 9.4E-09 risk/pCi 7.E-09

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 3.4 pCi/g RAGS 8.9E-03 pCi 1.0E-08 risk/pCi 9.E-11
Uranium-234 45 pCi/g RAGS 1.2E-01 pCi 1.1E-08 risk/pCi 1.E-09
Thorium-232 0.61 pCi/g RAGS 1.6E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 8.E-09
EXPOSURE POINT TOTAL 8.E-09

EXPOSURE MEDIUM TOTAL 8.E-09

SOIL TOTAL 9.E-05

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 7.3E+03 pCi 1.2E-10 risk/pCi 9.E-07
Uranium-235+D 3.4 pCi/g RAGS 9.3E+01 pCi 9.8E-11 risk/pCi 9.E-09
Uranium-234 45 pCi/g RAGS 1.2E+03 pCi 9.6E-11 risk/pCi 1.E-07
Thorium-232 0.61 pCi/g RAGS 6.7E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.61 pCi/g RAGS 2.7E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.61 pCi/g RAGS 6.7E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04
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TABLE 8-F.16
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 2.2E+04 pCi 2.1E-10 risk/pCi 5.E-06
Uranium-235+D 1.5 pCi/g RAGS 2.9E+02 pCi 1.6E-10 risk/pCi 5.E-08
Uranium-234 19 pCi/g RAGS 3.7E+03 pCi 1.6E-10 risk/pCi 6.E-07
Thorium-232 0.8 pCi/g RAGS 1.5E+02 pCi 2.3E-10 risk/pCi 4.E-08
Radium-228+D 0.8 pCi/g RAGS 1.5E+02 pCi 2.3E-09 risk/pCi 4.E-07
Thorium-228+D 0.8 pCi/g RAGS 1.5E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-06

EXTERNAL Uranium-238+D 113 pCi/g RAGS 2.3E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-05
Uranium-235+D 1.5 pCi/g RAGS 3.1E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-06
Uranium-234 19 pCi/g RAGS 3.9E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-08
Thorium-232 0.8 pCi/g RAGS 1.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.8 pCi/g RAGS 1.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-06
Thorium-228+D 0.8 pCi/g RAGS 1.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 3.0E-01 pCi 9.4E-09 risk/pCi 3.E-09

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-235+D 1.5 pCi/g RAGS 3.9E-03 pCi 1.0E-08 risk/pCi 4.E-11
Uranium-234 19 pCi/g RAGS 5.0E-02 pCi 1.1E-08 risk/pCi 6.E-10
Thorium-232 0.8 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.8 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.8 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-09
EXPOSURE POINT TOTAL 4.E-09

EXPOSURE MEDIUM TOTAL 4.E-09

SOIL TOTAL 5.E-05

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 3.1E+03 pCi 1.2E-10 risk/pCi 4.E-07
Uranium-235+D 1.5 pCi/g RAGS 4.1E+01 pCi 9.8E-11 risk/pCi 4.E-09
Uranium-234 19 pCi/g RAGS 5.2E+02 pCi 9.6E-11 risk/pCi 5.E-08
Thorium-232 0.8 pCi/g RAGS 8.8E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.8 pCi/g RAGS 3.5E+02 pCi 1.4E-09 risk/pCi 5.E-07
Thorium-228+D 0.8 pCi/g RAGS 8.8E+00 pCi 4.2E-10 risk/pCi 4.E-09

PRODUCE TOTAL 9.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.17
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 1.0E+05 pCi 2.1E-10 risk/pCi 2.E-05
Uranium-235+D 3.4 pCi/g RAGS 1.3E+03 pCi 1.6E-10 risk/pCi 2.E-07
Uranium-234 45 pCi/g RAGS 1.7E+04 pCi 1.6E-10 risk/pCi 3.E-06
Thorium-232 0.61 pCi/g RAGS 2.4E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.61 pCi/g RAGS 2.4E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.61 pCi/g RAGS 2.4E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 3.E-05

EXTERNAL Uranium-238+D 265 pCi/g RAGS 1.7E+03 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-04
Uranium-235+D 3.4 pCi/g RAGS 2.2E+01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-05
Uranium-234 45 pCi/g RAGS 2.9E+02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-08
Thorium-232 0.61 pCi/g RAGS 3.9E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.61 pCi/g RAGS 3.9E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.61 pCi/g RAGS 3.9E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 3.E-04
EXPOSURE POINT TOTAL 3.E-04

EXPOSURE MEDIUM TOTAL 3.E-04

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 3.1E+00 pCi 9.4E-09 risk/pCi 3.E-08

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 3.4 pCi/g RAGS 4.0E-02 pCi 1.0E-08 risk/pCi 4.E-10
Uranium-234 45 pCi/g RAGS 5.3E-01 pCi 1.1E-08 risk/pCi 6.E-09
Thorium-232 0.61 pCi/g RAGS 7.1E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.61 pCi/g RAGS 7.1E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.61 pCi/g RAGS 7.1E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 4.E-08
EXPOSURE POINT TOTAL 4.E-08

EXPOSURE MEDIUM TOTAL 4.E-08

SOIL TOTAL 3.E-04

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 1.9E+05 pCi 1.2E-10 risk/pCi 2.E-05
Uranium-235+D 3.4 pCi/g RAGS 2.4E+03 pCi 9.8E-11 risk/pCi 2.E-07
Uranium-234 45 pCi/g RAGS 3.2E+04 pCi 9.6E-11 risk/pCi 3.E-06
Thorium-232 0.61 pCi/g RAGS 1.7E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.61 pCi/g RAGS 6.9E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.61 pCi/g RAGS 1.7E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-04
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TABLE 8-F.18
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 4.4E+04 pCi 2.1E-10 risk/pCi 9.E-06
Uranium-235+D 1.5 pCi/g RAGS 5.8E+02 pCi 1.6E-10 risk/pCi 9.E-08
Uranium-234 19 pCi/g RAGS 7.3E+03 pCi 1.6E-10 risk/pCi 1.E-06
Thorium-232 0.8 pCi/g RAGS 3.1E+02 pCi 2.3E-10 risk/pCi 7.E-08
Radium-228+D 0.8 pCi/g RAGS 3.1E+02 pCi 2.3E-09 risk/pCi 7.E-07
Thorium-228+D 0.8 pCi/g RAGS 3.1E+02 pCi 8.1E-10 risk/pCi 3.E-07

EXPOSURE ROUTE TOTAL 1.E-05

EXTERNAL Uranium-238+D 113 pCi/g RAGS 7.3E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-05
Uranium-235+D 1.5 pCi/g RAGS 9.7E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-06
Uranium-234 19 pCi/g RAGS 1.2E+02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-08
Thorium-232 0.8 pCi/g RAGS 5.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.8 pCi/g RAGS 5.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.8 pCi/g RAGS 5.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-05

EXPOSURE ROUTE TOTAL 2.E-04
EXPOSURE POINT TOTAL 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-04

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 1.3E+00 pCi 9.4E-09 risk/pCi 1.E-08

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 1.5 pCi/g RAGS 1.8E-02 pCi 1.0E-08 risk/pCi 2.E-10
Uranium-234 19 pCi/g RAGS 2.2E-01 pCi 1.1E-08 risk/pCi 3.E-09
Thorium-232 0.8 pCi/g RAGS 9.4E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.8 pCi/g RAGS 9.4E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.8 pCi/g RAGS 9.4E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-08
EXPOSURE POINT TOTAL 2.E-08

EXPOSURE MEDIUM TOTAL 2.E-08

SOIL TOTAL 2.E-04

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 8.0E+04 pCi 1.2E-10 risk/pCi 1.E-05
Uranium-235+D 1.5 pCi/g RAGS 1.1E+03 pCi 9.8E-11 risk/pCi 1.E-07
Uranium-234 19 pCi/g RAGS 1.3E+04 pCi 9.6E-11 risk/pCi 1.E-06
Thorium-232 0.8 pCi/g RAGS 2.3E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.8 pCi/g RAGS 9.1E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.8 pCi/g RAGS 2.3E+02 pCi 4.2E-10 risk/pCi 1.E-07

PRODUCE TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04

Prepared by / Date: KJC 05/31/12
Checked by / Date: JHP 06/01/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-018-Future-A6-Adult-Res.xls, RAD-CALC Page 1 of 1 5/31/2012



TABLE 8-F.19
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 1.5E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.1 pCi/g RAGS 1.9E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.3 pCi/g RAGS 2.5E+02 pCi 1.6E-10 risk/pCi 4.E-08
Thorium-232 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 8 pCi/g RAGS 1.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.1 pCi/g RAGS 2.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 1.3 pCi/g RAGS 2.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-10
Thorium-232 0.59 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.59 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.59 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 2.1E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.1 pCi/g RAGS 2.6E-04 pCi 1.0E-08 risk/pCi 3.E-12

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 1.3 pCi/g RAGS 3.4E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.59 pCi/g RAGS 1.6E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.59 pCi/g RAGS 1.6E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.59 pCi/g RAGS 1.6E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE WEST INGESTION Uranium-238+D 8 pCi/g RAGS 2.2E+02 pCi 1.2E-10 risk/pCi 3.E-08

Uranium-235+D 0.1 pCi/g RAGS 2.7E+00 pCi 9.8E-11 risk/pCi 3.E-10
Uranium-234 1.3 pCi/g RAGS 3.6E+01 pCi 9.6E-11 risk/pCi 3.E-09
Thorium-232 0.59 pCi/g RAGS 6.5E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.59 pCi/g RAGS 2.6E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.59 pCi/g RAGS 6.5E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.20
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 1.3E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.09 pCi/g RAGS 1.7E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.7 pCi/g RAGS 1.4E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.7 pCi/g RAGS 1.4E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.7 pCi/g RAGS 1.4E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 1.4E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.09 pCi/g RAGS 1.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 1.1 pCi/g RAGS 2.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-10
Thorium-232 0.7 pCi/g RAGS 1.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.7 pCi/g RAGS 1.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.7 pCi/g RAGS 1.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 1.7E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.09 pCi/g RAGS 2.4E-04 pCi 1.0E-08 risk/pCi 2.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.1 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.7 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.7 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.7 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 1.8E+02 pCi 1.2E-10 risk/pCi 2.E-08

Uranium-235+D 0.09 pCi/g RAGS 2.5E+00 pCi 9.8E-11 risk/pCi 2.E-10
Uranium-234 1.1 pCi/g RAGS 3.0E+01 pCi 9.6E-11 risk/pCi 3.E-09
Thorium-232 0.7 pCi/g RAGS 7.7E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.7 pCi/g RAGS 3.1E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.7 pCi/g RAGS 7.7E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.21
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 3.1E+03 pCi 2.1E-10 risk/pCi 6.E-07

Uranium-235+D 0.1 pCi/g RAGS 3.9E+01 pCi 1.6E-10 risk/pCi 6.E-09
Uranium-234 1.3 pCi/g RAGS 5.0E+02 pCi 1.6E-10 risk/pCi 8.E-08
Thorium-232 0.59 pCi/g RAGS 2.3E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.59 pCi/g RAGS 2.3E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.59 pCi/g RAGS 2.3E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 8 pCi/g RAGS 5.2E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-06
Uranium-235+D 0.1 pCi/g RAGS 6.5E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-07
Uranium-234 1.3 pCi/g RAGS 8.4E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.59 pCi/g RAGS 3.8E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.59 pCi/g RAGS 3.8E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.59 pCi/g RAGS 3.8E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 9.4E-02 pCi 9.4E-09 risk/pCi 9.E-10
Uranium-235+D 0.1 pCi/g RAGS 1.2E-03 pCi 1.0E-08 risk/pCi 1.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 1.3 pCi/g RAGS 1.5E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.59 pCi/g RAGS 6.9E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.59 pCi/g RAGS 6.9E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.59 pCi/g RAGS 6.9E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 5.E-05
PRODUCE PRODUCE WEST INGESTION Uranium-238+D 8 pCi/g RAGS 5.7E+03 pCi 1.2E-10 risk/pCi 7.E-07

Uranium-235+D 0.1 pCi/g RAGS 7.1E+01 pCi 9.8E-11 risk/pCi 7.E-09
Uranium-234 1.3 pCi/g RAGS 9.2E+02 pCi 9.6E-11 risk/pCi 9.E-08
Thorium-232 0.59 pCi/g RAGS 1.7E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.59 pCi/g RAGS 6.7E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.59 pCi/g RAGS 1.7E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.22
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 2.6E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.09 pCi/g RAGS 3.5E+01 pCi 1.6E-10 risk/pCi 6.E-09
Uranium-234 1.1 pCi/g RAGS 4.3E+02 pCi 1.6E-10 risk/pCi 7.E-08
Thorium-232 0.7 pCi/g RAGS 2.7E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.7 pCi/g RAGS 2.7E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.7 pCi/g RAGS 2.7E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 4.3E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-06
Uranium-235+D 0.09 pCi/g RAGS 5.8E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 1.1 pCi/g RAGS 7.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.7 pCi/g RAGS 4.5E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.7 pCi/g RAGS 4.5E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.7 pCi/g RAGS 4.5E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 7.7E-02 pCi 9.4E-09 risk/pCi 7.E-10
Uranium-235+D 0.09 pCi/g RAGS 1.1E-03 pCi 1.0E-08 risk/pCi 1.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 1.1 pCi/g RAGS 1.3E-02 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.7 pCi/g RAGS 8.2E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.7 pCi/g RAGS 8.2E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.7 pCi/g RAGS 8.2E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 4.7E+03 pCi 1.2E-10 risk/pCi 6.E-07

Uranium-235+D 0.09 pCi/g RAGS 6.4E+01 pCi 9.8E-11 risk/pCi 6.E-09
Uranium-234 1.1 pCi/g RAGS 7.8E+02 pCi 9.6E-11 risk/pCi 7.E-08
Thorium-232 0.7 pCi/g RAGS 2.0E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.7 pCi/g RAGS 7.9E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.7 pCi/g RAGS 2.0E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.23
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 1.5E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.01 pCi/g RAGS 1.9E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.13 pCi/g RAGS 2.5E+01 pCi 1.6E-10 risk/pCi 4.E-09
Thorium-232 0.51 pCi/g RAGS 9.9E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.51 pCi/g RAGS 9.9E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.51 pCi/g RAGS 9.9E+01 pCi 8.1E-10 risk/pCi 8.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 1.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.01 pCi/g RAGS 2.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.13 pCi/g RAGS 2.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-11
Thorium-232 0.51 pCi/g RAGS 1.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.51 pCi/g RAGS 1.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.51 pCi/g RAGS 1.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-06

EXPOSURE ROUTE TOTAL 1.E-05
EXPOSURE POINT TOTAL 1.E-05

EXPOSURE MEDIUM TOTAL 1.E-05

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 2.0E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.01 pCi/g RAGS 2.6E-05 pCi 1.0E-08 risk/pCi 3.E-13

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 0.13 pCi/g RAGS 3.4E-04 pCi 1.1E-08 risk/pCi 4.E-12
Thorium-232 0.51 pCi/g RAGS 1.3E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.51 pCi/g RAGS 1.3E-03 pCi 5.2E-09 risk/pCi 7.E-12
Thorium-228+D 0.51 pCi/g RAGS 1.3E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 1.E-05
PRODUCE PRODUCE AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 2.1E+01 pCi 1.2E-10 risk/pCi 3.E-09

Uranium-235+D 0.01 pCi/g RAGS 2.7E-01 pCi 9.8E-11 risk/pCi 3.E-11
Uranium-234 0.13 pCi/g RAGS 3.6E+00 pCi 9.6E-11 risk/pCi 3.E-10
Thorium-232 0.51 pCi/g RAGS 5.6E+00 pCi 1.3E-10 risk/pCi 7.E-10
Radium-228+D 0.51 pCi/g RAGS 2.2E+02 pCi 1.4E-09 risk/pCi 3.E-07
Thorium-228+D 0.51 pCi/g RAGS 5.6E+00 pCi 4.2E-10 risk/pCi 2.E-09

PRODUCE TOTAL 3.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05
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TABLE 8-F.24
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 3.0E+02 pCi 2.1E-10 risk/pCi 6.E-08

Uranium-235+D 0.01 pCi/g RAGS 3.9E+00 pCi 1.6E-10 risk/pCi 6.E-10
Uranium-234 0.13 pCi/g RAGS 5.0E+01 pCi 1.6E-10 risk/pCi 8.E-09
Thorium-232 0.51 pCi/g RAGS 2.0E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.51 pCi/g RAGS 2.0E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.51 pCi/g RAGS 2.0E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 5.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-07
Uranium-235+D 0.01 pCi/g RAGS 6.5E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 0.13 pCi/g RAGS 8.4E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.51 pCi/g RAGS 3.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.51 pCi/g RAGS 3.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.51 pCi/g RAGS 3.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 9.0E-03 pCi 9.4E-09 risk/pCi 8.E-11
Uranium-235+D 0.01 pCi/g RAGS 1.2E-04 pCi 1.0E-08 risk/pCi 1.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 0.13 pCi/g RAGS 1.5E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.51 pCi/g RAGS 6.0E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.51 pCi/g RAGS 6.0E-03 pCi 5.2E-09 risk/pCi 3.E-11
Thorium-228+D 0.51 pCi/g RAGS 6.0E-03 pCi 1.4E-07 risk/pCi 9.E-10

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 4.E-05
PRODUCE PRODUCE AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 5.5E+02 pCi 1.2E-10 risk/pCi 7.E-08

Uranium-235+D 0.01 pCi/g RAGS 7.1E+00 pCi 9.8E-11 risk/pCi 7.E-10
Uranium-234 0.13 pCi/g RAGS 9.2E+01 pCi 9.6E-11 risk/pCi 9.E-09
Thorium-232 0.51 pCi/g RAGS 1.4E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.51 pCi/g RAGS 5.8E+03 pCi 1.4E-09 risk/pCi 8.E-06
Thorium-228+D 0.51 pCi/g RAGS 1.4E+02 pCi 4.2E-10 risk/pCi 6.E-08

PRODUCE TOTAL 8.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05
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TABLE 8-F.25
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 2.3E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.15 pCi/g RAGS 2.9E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 2 pCi/g RAGS 3.9E+02 pCi 1.6E-10 risk/pCi 6.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 12 pCi/g RAGS 2.5E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 0.15 pCi/g RAGS 3.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 2 pCi/g RAGS 4.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 3.2E-02 pCi 9.4E-09 risk/pCi 3.E-10
Uranium-235+D 0.15 pCi/g RAGS 3.9E-04 pCi 1.0E-08 risk/pCi 4.E-12

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 2 pCi/g RAGS 5.3E-03 pCi 1.1E-08 risk/pCi 6.E-11
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE POND INGESTION Uranium-238+D 12 pCi/g RAGS 3.3E+02 pCi 1.2E-10 risk/pCi 4.E-08

Uranium-235+D 0.15 pCi/g RAGS 4.1E+00 pCi 9.8E-11 risk/pCi 4.E-10
Uranium-234 2 pCi/g RAGS 5.5E+01 pCi 9.6E-11 risk/pCi 5.E-09
Thorium-232 0.58 pCi/g RAGS 6.4E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.58 pCi/g RAGS 2.5E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 6.4E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.26
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 6.8E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.045 pCi/g RAGS 8.7E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 0.58 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 7.2E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-07
Uranium-235+D 0.045 pCi/g RAGS 9.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-08
Uranium-234 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-10
Thorium-232 0.68 pCi/g RAGS 1.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.68 pCi/g RAGS 1.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.68 pCi/g RAGS 1.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 9.2E-03 pCi 9.4E-09 risk/pCi 9.E-11
Uranium-235+D 0.045 pCi/g RAGS 1.2E-04 pCi 1.0E-08 risk/pCi 1.E-12

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 0.58 pCi/g RAGS 1.5E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.68 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 9.6E+01 pCi 1.2E-10 risk/pCi 1.E-08

Uranium-235+D 0.045 pCi/g RAGS 1.2E+00 pCi 9.8E-11 risk/pCi 1.E-10
Uranium-234 0.58 pCi/g RAGS 1.6E+01 pCi 9.6E-11 risk/pCi 2.E-09
Thorium-232 0.68 pCi/g RAGS 7.5E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.68 pCi/g RAGS 3.0E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.68 pCi/g RAGS 7.5E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.27
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 4.6E+03 pCi 2.1E-10 risk/pCi 1.E-06

Uranium-235+D 0.15 pCi/g RAGS 5.8E+01 pCi 1.6E-10 risk/pCi 9.E-09
Uranium-234 2 pCi/g RAGS 7.7E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 12 pCi/g RAGS 7.8E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 9.E-06
Uranium-235+D 0.15 pCi/g RAGS 9.7E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-07
Uranium-234 2 pCi/g RAGS 1.3E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 1.4E-01 pCi 9.4E-09 risk/pCi 1.E-09
Uranium-235+D 0.15 pCi/g RAGS 1.8E-03 pCi 1.0E-08 risk/pCi 2.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 2 pCi/g RAGS 2.3E-02 pCi 1.1E-08 risk/pCi 3.E-10
Thorium-232 0.58 pCi/g RAGS 6.8E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE POND INGESTION Uranium-238+D 12 pCi/g RAGS 8.5E+03 pCi 1.2E-10 risk/pCi 1.E-06

Uranium-235+D 0.15 pCi/g RAGS 1.1E+02 pCi 9.8E-11 risk/pCi 1.E-08
Uranium-234 2 pCi/g RAGS 1.4E+03 pCi 9.6E-11 risk/pCi 1.E-07
Thorium-232 0.58 pCi/g RAGS 1.6E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.58 pCi/g RAGS 6.6E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.6E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.28
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 1.4E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.045 pCi/g RAGS 1.7E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 0.58 pCi/g RAGS 2.2E+02 pCi 1.6E-10 risk/pCi 4.E-08
Thorium-232 0.68 pCi/g RAGS 2.6E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.68 pCi/g RAGS 2.6E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.68 pCi/g RAGS 2.6E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 2.3E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 0.045 pCi/g RAGS 2.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-10
Thorium-232 0.68 pCi/g RAGS 4.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.68 pCi/g RAGS 4.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.68 pCi/g RAGS 4.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 4.1E-02 pCi 9.4E-09 risk/pCi 4.E-10
Uranium-235+D 0.045 pCi/g RAGS 5.3E-04 pCi 1.0E-08 risk/pCi 5.E-12

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 0.58 pCi/g RAGS 6.8E-03 pCi 1.1E-08 risk/pCi 8.E-11
Thorium-232 0.68 pCi/g RAGS 8.0E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.68 pCi/g RAGS 8.0E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.68 pCi/g RAGS 8.0E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 2.5E+03 pCi 1.2E-10 risk/pCi 3.E-07

Uranium-235+D 0.045 pCi/g RAGS 3.2E+01 pCi 9.8E-11 risk/pCi 3.E-09
Uranium-234 0.58 pCi/g RAGS 4.1E+02 pCi 9.6E-11 risk/pCi 4.E-08
Thorium-232 0.68 pCi/g RAGS 1.9E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 7.7E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.68 pCi/g RAGS 1.9E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.29
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 1.9E+03 pCi 2.1E-10 risk/pCi 4.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.7E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 1.8 pCi/g RAGS 3.5E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 10 pCi/g RAGS 2.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.14 pCi/g RAGS 2.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 1.8 pCi/g RAGS 3.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-10
Thorium-232 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 2.6E-02 pCi 9.4E-09 risk/pCi 2.E-10

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 0.14 pCi/g RAGS 3.7E-04 pCi 1.0E-08 risk/pCi 4.E-12
Uranium-234 1.8 pCi/g RAGS 4.7E-03 pCi 1.1E-08 risk/pCi 5.E-11
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 2.E-05

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 2.7E+02 pCi 1.2E-10 risk/pCi 3.E-08
Uranium-235+D 0.14 pCi/g RAGS 3.8E+00 pCi 9.8E-11 risk/pCi 4.E-10
Uranium-234 1.8 pCi/g RAGS 4.9E+01 pCi 9.6E-11 risk/pCi 5.E-09
Thorium-232 0.58 pCi/g RAGS 6.4E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.58 pCi/g RAGS 2.5E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 6.4E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.30
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 1.9E+03 pCi 2.1E-10 risk/pCi 4.E-07
Uranium-235+D 0.13 pCi/g RAGS 2.5E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 1.6 pCi/g RAGS 3.1E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.65 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.65 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.65 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 2.0E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.13 pCi/g RAGS 2.7E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 1.6 pCi/g RAGS 3.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-10
Thorium-232 0.65 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.65 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.65 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 2.6E-02 pCi 9.4E-09 risk/pCi 2.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.13 pCi/g RAGS 3.4E-04 pCi 1.0E-08 risk/pCi 3.E-12
Uranium-234 1.6 pCi/g RAGS 4.2E-03 pCi 1.1E-08 risk/pCi 5.E-11
Thorium-232 0.65 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.65 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.65 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 2.E-05

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 2.7E+02 pCi 1.2E-10 risk/pCi 3.E-08
Uranium-235+D 0.13 pCi/g RAGS 3.6E+00 pCi 9.8E-11 risk/pCi 3.E-10
Uranium-234 1.6 pCi/g RAGS 4.4E+01 pCi 9.6E-11 risk/pCi 4.E-09
Thorium-232 0.65 pCi/g RAGS 7.1E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.65 pCi/g RAGS 2.9E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.65 pCi/g RAGS 7.1E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.31
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 3.9E+03 pCi 2.1E-10 risk/pCi 8.E-07
Uranium-235+D 0.14 pCi/g RAGS 5.4E+01 pCi 1.6E-10 risk/pCi 9.E-09
Uranium-234 1.8 pCi/g RAGS 7.0E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 10 pCi/g RAGS 6.5E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-06
Uranium-235+D 0.14 pCi/g RAGS 9.0E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-07
Uranium-234 1.8 pCi/g RAGS 1.2E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 1.2E-01 pCi 9.4E-09 risk/pCi 1.E-09

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.14 pCi/g RAGS 1.6E-03 pCi 1.0E-08 risk/pCi 2.E-11
Uranium-234 1.8 pCi/g RAGS 2.1E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.58 pCi/g RAGS 6.8E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 6.E-05

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 7.1E+03 pCi 1.2E-10 risk/pCi 9.E-07
Uranium-235+D 0.14 pCi/g RAGS 9.9E+01 pCi 9.8E-11 risk/pCi 1.E-08
Uranium-234 1.8 pCi/g RAGS 1.3E+03 pCi 9.6E-11 risk/pCi 1.E-07
Thorium-232 0.58 pCi/g RAGS 1.6E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.58 pCi/g RAGS 6.6E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.6E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.32
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 3.8E+03 pCi 2.1E-10 risk/pCi 8.E-07
Uranium-235+D 0.13 pCi/g RAGS 5.0E+01 pCi 1.6E-10 risk/pCi 8.E-09
Uranium-234 1.6 pCi/g RAGS 6.2E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.65 pCi/g RAGS 2.5E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.65 pCi/g RAGS 2.5E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.65 pCi/g RAGS 2.5E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 6.3E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-06
Uranium-235+D 0.13 pCi/g RAGS 8.4E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-07
Uranium-234 1.6 pCi/g RAGS 1.0E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.65 pCi/g RAGS 4.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.65 pCi/g RAGS 4.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.65 pCi/g RAGS 4.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 1.1E-01 pCi 9.4E-09 risk/pCi 1.E-09

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.13 pCi/g RAGS 1.5E-03 pCi 1.0E-08 risk/pCi 2.E-11
Uranium-234 1.6 pCi/g RAGS 1.9E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.65 pCi/g RAGS 7.6E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.65 pCi/g RAGS 7.6E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.65 pCi/g RAGS 7.6E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 6.E-05

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 6.9E+03 pCi 1.2E-10 risk/pCi 8.E-07
Uranium-235+D 0.13 pCi/g RAGS 9.2E+01 pCi 9.8E-11 risk/pCi 9.E-09
Uranium-234 1.6 pCi/g RAGS 1.1E+03 pCi 9.6E-11 risk/pCi 1.E-07
Thorium-232 0.65 pCi/g RAGS 1.8E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.65 pCi/g RAGS 7.4E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.65 pCi/g RAGS 1.8E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-05
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TABLE 8-F.33
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 1.2E+03 pCi 2.1E-10 risk/pCi 3.E-07
Uranium-235+D 0.083 pCi/g RAGS 1.6E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 1.3E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.083 pCi/g RAGS 1.7E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-08
Uranium-234 1.1 pCi/g RAGS 2.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-10
Thorium-232 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 1.7E-02 pCi 9.4E-09 risk/pCi 2.E-10

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 0.083 pCi/g RAGS 2.2E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 1.1 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 2.E-05

PRODUCE PRODUCE
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 1.8E+02 pCi 1.2E-10 risk/pCi 2.E-08
Uranium-235+D 0.083 pCi/g RAGS 2.3E+00 pCi 9.8E-11 risk/pCi 2.E-10
Uranium-234 1.1 pCi/g RAGS 3.0E+01 pCi 9.6E-11 risk/pCi 3.E-09
Thorium-232 0.58 pCi/g RAGS 6.4E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.58 pCi/g RAGS 2.5E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 6.4E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.34
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 2.9E+03 pCi 2.1E-10 risk/pCi 6.E-07
Uranium-235+D 0.19 pCi/g RAGS 3.7E+01 pCi 1.6E-10 risk/pCi 6.E-09
Uranium-234 2.5 pCi/g RAGS 4.8E+02 pCi 1.6E-10 risk/pCi 8.E-08
Thorium-232 0.67 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.67 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.67 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 15 pCi/g RAGS 3.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-06
Uranium-235+D 0.19 pCi/g RAGS 3.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 2.5 pCi/g RAGS 5.2E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.67 pCi/g RAGS 1.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.67 pCi/g RAGS 1.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.67 pCi/g RAGS 1.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 3.9E-02 pCi 9.4E-09 risk/pCi 4.E-10

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 0.19 pCi/g RAGS 5.0E-04 pCi 1.0E-08 risk/pCi 5.E-12
Uranium-234 2.5 pCi/g RAGS 6.6E-03 pCi 1.1E-08 risk/pCi 7.E-11
Thorium-232 0.67 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.67 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.67 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 8.E-10
EXPOSURE POINT TOTAL 8.E-10

EXPOSURE MEDIUM TOTAL 8.E-10

SOIL TOTAL 2.E-05

PRODUCE PRODUCE
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 4.1E+02 pCi 1.2E-10 risk/pCi 5.E-08
Uranium-235+D 0.19 pCi/g RAGS 5.2E+00 pCi 9.8E-11 risk/pCi 5.E-10
Uranium-234 2.5 pCi/g RAGS 6.9E+01 pCi 9.6E-11 risk/pCi 7.E-09
Thorium-232 0.67 pCi/g RAGS 7.4E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.67 pCi/g RAGS 2.9E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.67 pCi/g RAGS 7.4E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.35
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 2.5E+03 pCi 2.1E-10 risk/pCi 5.E-07
Uranium-235+D 0.083 pCi/g RAGS 3.2E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 1.1 pCi/g RAGS 4.3E+02 pCi 1.6E-10 risk/pCi 7.E-08
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 4.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-06
Uranium-235+D 0.083 pCi/g RAGS 5.4E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 1.1 pCi/g RAGS 7.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 7.5E-02 pCi 9.4E-09 risk/pCi 7.E-10

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.083 pCi/g RAGS 9.7E-04 pCi 1.0E-08 risk/pCi 1.E-11
Uranium-234 1.1 pCi/g RAGS 1.3E-02 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.58 pCi/g RAGS 6.8E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 5.E-05

PRODUCE PRODUCE
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 4.5E+03 pCi 1.2E-10 risk/pCi 5.E-07
Uranium-235+D 0.083 pCi/g RAGS 5.9E+01 pCi 9.8E-11 risk/pCi 6.E-09
Uranium-234 1.1 pCi/g RAGS 7.8E+02 pCi 9.6E-11 risk/pCi 7.E-08
Thorium-232 0.58 pCi/g RAGS 1.6E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.58 pCi/g RAGS 6.6E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.6E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05

Prepared by / Date: KJC 05/29/12
Checked by / Date: JHP 05/30/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-035-Future-B3-Adult-Res.xls, RAD-CALC Page 1 of 1 5/29/2012



TABLE 8-F.36
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 5.8E+03 pCi 2.1E-10 risk/pCi 1.E-06
Uranium-235+D 0.19 pCi/g RAGS 7.3E+01 pCi 1.6E-10 risk/pCi 1.E-08
Uranium-234 2.5 pCi/g RAGS 9.7E+02 pCi 1.6E-10 risk/pCi 2.E-07
Thorium-232 0.67 pCi/g RAGS 2.6E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.67 pCi/g RAGS 2.6E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.67 pCi/g RAGS 2.6E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 15 pCi/g RAGS 9.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-05
Uranium-235+D 0.19 pCi/g RAGS 1.2E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-07
Uranium-234 2.5 pCi/g RAGS 1.6E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-09
Thorium-232 0.67 pCi/g RAGS 4.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.67 pCi/g RAGS 4.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.67 pCi/g RAGS 4.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 7.E-05

EXPOSURE MEDIUM TOTAL 7.E-05

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 1.8E-01 pCi 9.4E-09 risk/pCi 2.E-09

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.19 pCi/g RAGS 2.2E-03 pCi 1.0E-08 risk/pCi 2.E-11
Uranium-234 2.5 pCi/g RAGS 2.9E-02 pCi 1.1E-08 risk/pCi 3.E-10
Thorium-232 0.67 pCi/g RAGS 7.8E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.67 pCi/g RAGS 7.8E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.67 pCi/g RAGS 7.8E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 4.E-09
EXPOSURE POINT TOTAL 4.E-09

EXPOSURE MEDIUM TOTAL 4.E-09

SOIL TOTAL 7.E-05

PRODUCE PRODUCE
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 1.1E+04 pCi 1.2E-10 risk/pCi 1.E-06
Uranium-235+D 0.19 pCi/g RAGS 1.3E+02 pCi 9.8E-11 risk/pCi 1.E-08
Uranium-234 2.5 pCi/g RAGS 1.8E+03 pCi 9.6E-11 risk/pCi 2.E-07
Thorium-232 0.67 pCi/g RAGS 1.9E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.67 pCi/g RAGS 7.6E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.67 pCi/g RAGS 1.9E+02 pCi 4.2E-10 risk/pCi 8.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-05
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TABLE 8-F.37
CALCULATION OF RADIATION CANCER RISKS - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 1 pCi/g RAGS 1.9E+02 pCi 2.1E-10 risk/pCi 4.E-08

Uranium-235+D 0.013 pCi/g RAGS 2.5E+00 pCi 1.6E-10 risk/pCi 4.E-10
Uranium-234 0.17 pCi/g RAGS 3.3E+01 pCi 1.6E-10 risk/pCi 5.E-09
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 1 pCi/g RAGS 2.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.013 pCi/g RAGS 2.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.17 pCi/g RAGS 3.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Uranium-238+D 1 pCi/g RAGS 2.6E-03 pCi 9.4E-09 risk/pCi 2.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-235+D 0.013 pCi/g RAGS 3.4E-05 pCi 1.0E-08 risk/pCi 3.E-13
Uranium-234 0.17 pCi/g RAGS 4.5E-04 pCi 1.1E-08 risk/pCi 5.E-12
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 2.E-05

PRODUCE PRODUCE
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 1 pCi/g RAGS 2.7E+01 pCi 1.2E-10 risk/pCi 3.E-09

Uranium-235+D 0.013 pCi/g RAGS 3.6E-01 pCi 9.8E-11 risk/pCi 3.E-11
Uranium-234 0.17 pCi/g RAGS 4.7E+00 pCi 9.6E-11 risk/pCi 4.E-10
Thorium-232 0.58 pCi/g RAGS 6.4E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.58 pCi/g RAGS 2.5E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 6.4E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.38
CALCULATION OF RADIATION CANCER RISKS - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 6.3 pCi/g RAGS 1.2E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.081 pCi/g RAGS 1.6E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 6.3 pCi/g RAGS 1.3E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.081 pCi/g RAGS 1.7E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-08
Uranium-234 1.1 pCi/g RAGS 2.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-10
Thorium-232 0.59 pCi/g RAGS 1.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.59 pCi/g RAGS 1.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.59 pCi/g RAGS 1.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Uranium-238+D 6.3 pCi/g RAGS 1.7E-02 pCi 9.4E-09 risk/pCi 2.E-10

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.081 pCi/g RAGS 2.1E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 1.1 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.59 pCi/g RAGS 1.6E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.59 pCi/g RAGS 1.6E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.59 pCi/g RAGS 1.6E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 2.E-05

PRODUCE PRODUCE
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 6.3 pCi/g RAGS 1.7E+02 pCi 1.2E-10 risk/pCi 2.E-08

Uranium-235+D 0.081 pCi/g RAGS 2.2E+00 pCi 9.8E-11 risk/pCi 2.E-10
Uranium-234 1.1 pCi/g RAGS 3.0E+01 pCi 9.6E-11 risk/pCi 3.E-09
Thorium-232 0.59 pCi/g RAGS 6.5E+00 pCi 1.3E-10 risk/pCi 9.E-10
Radium-228+D 0.59 pCi/g RAGS 2.6E+02 pCi 1.4E-09 risk/pCi 4.E-07
Thorium-228+D 0.59 pCi/g RAGS 6.5E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 4.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.39
CALCULATION OF RADIATION CANCER RISKS - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 1 pCi/g RAGS 3.9E+02 pCi 2.1E-10 risk/pCi 8.E-08

Uranium-235+D 0.013 pCi/g RAGS 5.0E+00 pCi 1.6E-10 risk/pCi 8.E-10
Uranium-234 0.17 pCi/g RAGS 6.6E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 1 pCi/g RAGS 6.5E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-07
Uranium-235+D 0.013 pCi/g RAGS 8.4E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-08
Uranium-234 0.17 pCi/g RAGS 1.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-10
Thorium-232 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.58 pCi/g RAGS 3.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Uranium-238+D 1 pCi/g RAGS 1.2E-02 pCi 9.4E-09 risk/pCi 1.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.013 pCi/g RAGS 1.5E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 0.17 pCi/g RAGS 2.0E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.58 pCi/g RAGS 6.8E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.58 pCi/g RAGS 6.8E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 5.E-05

PRODUCE PRODUCE
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 1 pCi/g RAGS 7.1E+02 pCi 1.2E-10 risk/pCi 9.E-08

Uranium-235+D 0.013 pCi/g RAGS 9.2E+00 pCi 9.8E-11 risk/pCi 9.E-10
Uranium-234 0.17 pCi/g RAGS 1.2E+02 pCi 9.6E-11 risk/pCi 1.E-08
Thorium-232 0.58 pCi/g RAGS 1.6E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.58 pCi/g RAGS 6.6E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.58 pCi/g RAGS 1.6E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.40
CALCULATION OF RADIATION CANCER RISKS - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 6.3 pCi/g RAGS 2.4E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.081 pCi/g RAGS 3.1E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 1.1 pCi/g RAGS 4.3E+02 pCi 1.6E-10 risk/pCi 7.E-08
Thorium-232 0.59 pCi/g RAGS 2.3E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.59 pCi/g RAGS 2.3E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.59 pCi/g RAGS 2.3E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 6.3 pCi/g RAGS 4.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-06
Uranium-235+D 0.081 pCi/g RAGS 5.2E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 1.1 pCi/g RAGS 7.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.59 pCi/g RAGS 3.8E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.59 pCi/g RAGS 3.8E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.59 pCi/g RAGS 3.8E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Uranium-238+D 6.3 pCi/g RAGS 7.4E-02 pCi 9.4E-09 risk/pCi 7.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.081 pCi/g RAGS 9.5E-04 pCi 1.0E-08 risk/pCi 1.E-11
Uranium-234 1.1 pCi/g RAGS 1.3E-02 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.59 pCi/g RAGS 6.9E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.59 pCi/g RAGS 6.9E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.59 pCi/g RAGS 6.9E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 5.E-05

PRODUCE PRODUCE
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 6.3 pCi/g RAGS 4.5E+03 pCi 1.2E-10 risk/pCi 5.E-07

Uranium-235+D 0.081 pCi/g RAGS 5.7E+01 pCi 9.8E-11 risk/pCi 6.E-09
Uranium-234 1.1 pCi/g RAGS 7.8E+02 pCi 9.6E-11 risk/pCi 7.E-08
Thorium-232 0.59 pCi/g RAGS 1.7E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.59 pCi/g RAGS 6.7E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.59 pCi/g RAGS 1.7E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.41
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 1833 pCi/L RAGS 5.8E+06 pCi 8.7E-11 risk/pCi 5.E-04

Uranium-235+D 24 pCi/L RAGS 7.6E+04 pCi 7.2E-11 risk/pCi 5.E-06
Uranium-234 308 pCi/L RAGS 9.7E+05 pCi 7.1E-11 risk/pCi 7.E-05
Thorium-232 0.32 pCi/L RAGS 1.0E+03 pCi 1.0E-10 risk/pCi 1.E-07
Radium-228+D 0.32 pCi/L RAGS 1.0E+03 pCi 1.0E-09 risk/pCi 1.E-06
Thorium-228+D 0.32 pCi/L RAGS 1.0E+03 pCi 3.0E-10 risk/pCi 3.E-07

GROUNDWATER TOTAL 6E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-04

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12

UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE
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TABLE 8-F.42
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 1833 pCi/L RAGS 3.1E+07 pCi 8.7E-11 risk/pCi 3.E-03

Uranium-235+D 24 pCi/L RAGS 4.0E+05 pCi 7.2E-11 risk/pCi 3.E-05
Uranium-234 308 pCi/L RAGS 5.2E+06 pCi 7.1E-11 risk/pCi 4.E-04
Thorium-232 0.32 pCi/L RAGS 5.4E+03 pCi 1.0E-10 risk/pCi 5.E-07
Radium-228+D 0.32 pCi/L RAGS 5.4E+03 pCi 1.0E-09 risk/pCi 6.E-06
Thorium-228+D 0.32 pCi/L RAGS 5.4E+03 pCi 3.0E-10 risk/pCi 2.E-06

GROUNDWATER TOTAL 3E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-03

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

VALUE UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
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TABLE 8-F.43
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 72 pCi/L RAGS 2.3E+05 pCi 8.7E-11 risk/pCi 2.E-05

Uranium-235+D 3.4 pCi/L RAGS 1.1E+04 pCi 7.2E-11 risk/pCi 8.E-07
Uranium-234 77 pCi/L RAGS 2.4E+05 pCi 7.1E-11 risk/pCi 2.E-05
Actinium-227+D 3.4 pCi/L RAGS 1.1E+04 pCi 4.9E-10 risk/pCi 5.E-06
Thorium-230 77 pCi/L RAGS 2.4E+05 pCi 9.1E-11 risk/pCi 2.E-05
Radium-226+D 77 pCi/L RAGS 2.4E+05 pCi 5.2E-10 risk/pCi 1.E-04
Lead-210 77 pCi/g RAGS 2.4E+05 pCi 1.2E-09 risk/pCi 3.E-04
Bismuth-210 77 pCi/g RAGS 2.4E+05 pCi 1.3E-11 risk/pCi 3.E-06
Polonium-210 77 pCi/g RAGS 2.4E+05 pCi 2.3E-09 risk/pCi 5.E-04
Thorium-232 0.74 pCi/g RAGS 2.3E+03 pCi 1.0E-10 risk/pCi 2.E-07
Radium-228+D 0.74 pCi/g RAGS 2.3E+03 pCi 1.0E-09 risk/pCi 2.E-06
Thorium-228+D 0.74 pCi/g RAGS 2.3E+03 pCi 3.0E-10 risk/pCi 7.E-07

GROUNDWATER TOTAL 1E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-03

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.44
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 72 pCi/L RAGS 1.2E+06 pCi 8.7E-11 risk/pCi 1.E-04

Uranium-235+D 3.4 pCi/L RAGS 5.7E+04 pCi 7.2E-11 risk/pCi 4.E-06
Uranium-234 77 pCi/L RAGS 1.3E+06 pCi 7.1E-11 risk/pCi 9.E-05
Actinium-227+D 3.4 pCi/L RAGS 5.7E+04 pCi 4.9E-10 risk/pCi 3.E-05
Thorium-230 77 pCi/L RAGS 1.3E+06 pCi 9.1E-11 risk/pCi 1.E-04
Radium-226+D 77 pCi/L RAGS 1.3E+06 pCi 5.2E-10 risk/pCi 7.E-04
Lead-210 77 pCi/g RAGS 1.3E+06 pCi 1.2E-09 risk/pCi 2.E-03
Bismuth-210 77 pCi/g RAGS 1.3E+06 pCi 1.3E-11 risk/pCi 2.E-05
Polonium-210 77 pCi/g RAGS 1.3E+06 pCi 2.3E-09 risk/pCi 3.E-03
Thorium-232 0.74 pCi/g RAGS 1.2E+04 pCi 1.0E-10 risk/pCi 1.E-06
Radium-228+D 0.74 pCi/g RAGS 1.2E+04 pCi 1.0E-09 risk/pCi 1.E-05
Thorium-228+D 0.74 pCi/g RAGS 1.2E+04 pCi 3.0E-10 risk/pCi 4.E-06

GROUNDWATER TOTAL 5E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-03

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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AS TAP WATER

VALUE UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-044-Future-BR-Plume-Adult-Res.xls, RAD-CALC Page 1 of 1 6/7/2012



TABLE 8-F.45A
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 1.5 pCi/L RAGS 4.7E+03 pCi 8.7E-11 risk/pCi 4.E-07

Uranium-235+D 0.07 pCi/L RAGS 2.2E+02 pCi 7.2E-11 risk/pCi 2.E-08
Uranium-234 1.6 pCi/L RAGS 5.0E+03 pCi 7.1E-11 risk/pCi 4.E-07
Actinium-227+D 0.07 pCi/L RAGS 2.2E+02 pCi 4.9E-10 risk/pCi 1.E-07
Thorium-230 1.6 pCi/L RAGS 5.0E+03 pCi 9.1E-11 risk/pCi 5.E-07
Radium-226+D 1.6 pCi/L RAGS 5.0E+03 pCi 5.2E-10 risk/pCi 3.E-06
Lead-210 1.6 pCi/g RAGS 5.0E+03 pCi 1.2E-09 risk/pCi 6.E-06
Bismuth-210 1.6 pCi/g RAGS 5.0E+03 pCi 1.3E-11 risk/pCi 7.E-08
Polonium-210 1.6 pCi/g RAGS 5.0E+03 pCi 2.3E-09 risk/pCi 1.E-05
Thorium-232 0.25 pCi/g RAGS 7.9E+02 pCi 1.0E-10 risk/pCi 8.E-08
Radium-228+D 0.25 pCi/g RAGS 7.9E+02 pCi 1.0E-09 risk/pCi 8.E-07
Thorium-228+D 0.25 pCi/g RAGS 7.9E+02 pCi 3.0E-10 risk/pCi 2.E-07

GROUNDWATER TOTAL 2E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.45B
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 7.9 pCi/L RAGS 2.5E+04 pCi 8.7E-11 risk/pCi 2.E-06

Uranium-235+D 0.37 pCi/L RAGS 1.2E+03 pCi 7.2E-11 risk/pCi 8.E-08
Uranium-234 8.5 pCi/L RAGS 2.7E+04 pCi 7.1E-11 risk/pCi 2.E-06
Actinium-227+D 0.37 pCi/L RAGS 1.2E+03 pCi 4.9E-10 risk/pCi 6.E-07
Thorium-230 8.5 pCi/L RAGS 2.7E+04 pCi 9.1E-11 risk/pCi 2.E-06
Radium-226+D 8.5 pCi/L RAGS 2.7E+04 pCi 5.2E-10 risk/pCi 1.E-05
Lead-210 8.5 pCi/g RAGS 2.7E+04 pCi 1.2E-09 risk/pCi 3.E-05
Bismuth-210 8.5 pCi/g RAGS 2.7E+04 pCi 1.3E-11 risk/pCi 3.E-07
Polonium-210 8.5 pCi/g RAGS 2.7E+04 pCi 2.3E-09 risk/pCi 6.E-05
Thorium-232 0.11 pCi/g RAGS 3.5E+02 pCi 1.0E-10 risk/pCi 3.E-08
Radium-228+D 0.11 pCi/g RAGS 3.5E+02 pCi 1.0E-09 risk/pCi 4.E-07
Thorium-228+D 0.11 pCi/g RAGS 3.5E+02 pCi 3.0E-10 risk/pCi 1.E-07

GROUNDWATER TOTAL 1E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.46A
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 1.5 pCi/L RAGS 2.5E+04 pCi 8.7E-11 risk/pCi 2.E-06

Uranium-235+D 0.07 pCi/L RAGS 1.2E+03 pCi 7.2E-11 risk/pCi 8.E-08
Uranium-234 1.6 pCi/L RAGS 2.7E+04 pCi 7.1E-11 risk/pCi 2.E-06
Actinium-227+D 0.07 pCi/L RAGS 1.2E+03 pCi 4.9E-10 risk/pCi 6.E-07
Thorium-230 1.6 pCi/L RAGS 2.7E+04 pCi 9.1E-11 risk/pCi 2.E-06
Radium-226+D 1.6 pCi/L RAGS 2.7E+04 pCi 5.2E-10 risk/pCi 1.E-05
Lead-210 1.6 pCi/g RAGS 2.7E+04 pCi 1.2E-09 risk/pCi 3.E-05
Bismuth-210 1.6 pCi/g RAGS 2.7E+04 pCi 1.3E-11 risk/pCi 3.E-07
Polonium-210 1.6 pCi/g RAGS 2.7E+04 pCi 2.3E-09 risk/pCi 6.E-05
Thorium-232 0.25 pCi/g RAGS 4.2E+03 pCi 1.0E-10 risk/pCi 4.E-07
Radium-228+D 0.25 pCi/g RAGS 4.2E+03 pCi 1.0E-09 risk/pCi 4.E-06
Thorium-228+D 0.25 pCi/g RAGS 4.2E+03 pCi 3.0E-10 risk/pCi 1.E-06

GROUNDWATER TOTAL 1E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.46B
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 7.9 pCi/L RAGS 1.3E+05 pCi 8.7E-11 risk/pCi 1.E-05

Uranium-235+D 0.37 pCi/L RAGS 6.2E+03 pCi 7.2E-11 risk/pCi 4.E-07
Uranium-234 8.5 pCi/L RAGS 1.4E+05 pCi 7.1E-11 risk/pCi 1.E-05
Actinium-227+D 0.37 pCi/L RAGS 6.2E+03 pCi 4.9E-10 risk/pCi 3.E-06
Thorium-230 8.5 pCi/L RAGS 1.4E+05 pCi 9.1E-11 risk/pCi 1.E-05
Radium-226+D 8.5 pCi/L RAGS 1.4E+05 pCi 5.2E-10 risk/pCi 7.E-05
Lead-210 8.5 pCi/g RAGS 1.4E+05 pCi 1.2E-09 risk/pCi 2.E-04
Bismuth-210 8.5 pCi/g RAGS 1.4E+05 pCi 1.3E-11 risk/pCi 2.E-06
Polonium-210 8.5 pCi/g RAGS 1.4E+05 pCi 2.3E-09 risk/pCi 3.E-04
Thorium-232 0.11 pCi/g RAGS 1.8E+03 pCi 1.0E-10 risk/pCi 2.E-07
Radium-228+D 0.11 pCi/g RAGS 1.8E+03 pCi 1.0E-09 risk/pCi 2.E-06
Thorium-228+D 0.11 pCi/g RAGS 1.8E+03 pCi 3.0E-10 risk/pCi 6.E-07

GROUNDWATER TOTAL 6E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-04

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.47A
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 0.15 pCi/L RAGS 4.7E+02 pCi 8.7E-11 risk/pCi 4.E-08

Uranium-235+D 0.0072 pCi/L RAGS 2.3E+01 pCi 7.2E-11 risk/pCi 2.E-09
Uranium-234 0.16 pCi/L RAGS 5.0E+02 pCi 7.1E-11 risk/pCi 4.E-08
Actinium-227+D 0.0072 pCi/L RAGS 2.3E+01 pCi 4.9E-10 risk/pCi 1.E-08
Thorium-230 0.16 pCi/L RAGS 5.0E+02 pCi 9.1E-11 risk/pCi 5.E-08
Radium-226+D 0.16 pCi/L RAGS 5.0E+02 pCi 5.2E-10 risk/pCi 3.E-07
Lead-210 0.16 pCi/g RAGS 5.0E+02 pCi 1.2E-09 risk/pCi 6.E-07
Bismuth-210 0.16 pCi/g RAGS 5.0E+02 pCi 1.3E-11 risk/pCi 7.E-09
Polonium-210 0.16 pCi/g RAGS 5.0E+02 pCi 2.3E-09 risk/pCi 1.E-06
Thorium-232 0.18 pCi/g RAGS 5.7E+02 pCi 1.0E-10 risk/pCi 6.E-08
Radium-228+D 0.18 pCi/g RAGS 5.7E+02 pCi 1.0E-09 risk/pCi 6.E-07
Thorium-228+D 0.18 pCi/g RAGS 5.7E+02 pCi 3.0E-10 risk/pCi 2.E-07

GROUNDWATER TOTAL 3E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.47B
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 6.6 pCi/L RAGS 2.1E+04 pCi 8.7E-11 risk/pCi 2.E-06

Uranium-235+D 0.31 pCi/L RAGS 9.8E+02 pCi 7.2E-11 risk/pCi 7.E-08
Uranium-234 7.1 pCi/L RAGS 2.2E+04 pCi 7.1E-11 risk/pCi 2.E-06
Actinium-227+D 0.31 pCi/L RAGS 9.8E+02 pCi 4.9E-10 risk/pCi 5.E-07
Thorium-230 7.1 pCi/L RAGS 2.2E+04 pCi 9.1E-11 risk/pCi 2.E-06
Radium-226+D 7.1 pCi/L RAGS 2.2E+04 pCi 5.2E-10 risk/pCi 1.E-05
Lead-210 7.1 pCi/g RAGS 2.2E+04 pCi 1.2E-09 risk/pCi 3.E-05
Bismuth-210 7.1 pCi/g RAGS 2.2E+04 pCi 1.3E-11 risk/pCi 3.E-07
Polonium-210 7.1 pCi/g RAGS 2.2E+04 pCi 2.3E-09 risk/pCi 5.E-05
Thorium-232 0.18 pCi/g RAGS 5.7E+02 pCi 1.0E-10 risk/pCi 6.E-08
Radium-228+D 0.18 pCi/g RAGS 5.7E+02 pCi 1.0E-09 risk/pCi 6.E-07
Thorium-228+D 0.18 pCi/g RAGS 5.7E+02 pCi 3.0E-10 risk/pCi 2.E-07

GROUNDWATER TOTAL 1E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.48A
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 0.15 pCi/L RAGS 2.5E+03 pCi 8.7E-11 risk/pCi 2.E-07

Uranium-235+D 0.0072 pCi/L RAGS 1.2E+02 pCi 7.2E-11 risk/pCi 9.E-09
Uranium-234 0.16 pCi/L RAGS 2.7E+03 pCi 7.1E-11 risk/pCi 2.E-07
Actinium-227+D 0.0072 pCi/L RAGS 1.2E+02 pCi 4.9E-10 risk/pCi 6.E-08
Thorium-230 0.16 pCi/L RAGS 2.7E+03 pCi 9.1E-11 risk/pCi 2.E-07
Radium-226+D 0.16 pCi/L RAGS 2.7E+03 pCi 5.2E-10 risk/pCi 1.E-06
Lead-210 0.16 pCi/g RAGS 2.7E+03 pCi 1.2E-09 risk/pCi 3.E-06
Bismuth-210 0.16 pCi/g RAGS 2.7E+03 pCi 1.3E-11 risk/pCi 3.E-08
Polonium-210 0.16 pCi/g RAGS 2.7E+03 pCi 2.3E-09 risk/pCi 6.E-06
Thorium-232 0.18 pCi/g RAGS 3.0E+03 pCi 1.0E-10 risk/pCi 3.E-07
Radium-228+D 0.18 pCi/g RAGS 3.0E+03 pCi 1.0E-09 risk/pCi 3.E-06
Thorium-228+D 0.18 pCi/g RAGS 3.0E+03 pCi 3.0E-10 risk/pCi 9.E-07

GROUNDWATER TOTAL 2E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12
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TABLE 8-F.48B
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
GROUND WATER INGESTION Uranium-238+D 6.6 pCi/L RAGS 1.1E+05 pCi 8.7E-11 risk/pCi 1.E-05

Uranium-235+D 0.31 pCi/L RAGS 5.2E+03 pCi 7.2E-11 risk/pCi 4.E-07
Uranium-234 7.1 pCi/L RAGS 1.2E+05 pCi 7.1E-11 risk/pCi 8.E-06
Actinium-227+D 0.31 pCi/L RAGS 5.2E+03 pCi 4.9E-10 risk/pCi 3.E-06
Thorium-230 7.1 pCi/L RAGS 1.2E+05 pCi 9.1E-11 risk/pCi 1.E-05
Radium-226+D 7.1 pCi/L RAGS 1.2E+05 pCi 5.2E-10 risk/pCi 6.E-05
Lead-210 7.1 pCi/g RAGS 1.2E+05 pCi 1.2E-09 risk/pCi 1.E-04
Bismuth-210 7.1 pCi/g RAGS 1.2E+05 pCi 1.3E-11 risk/pCi 2.E-06
Polonium-210 7.1 pCi/g RAGS 1.2E+05 pCi 2.3E-09 risk/pCi 3.E-04
Thorium-232 0.18 pCi/g RAGS 3.0E+03 pCi 1.0E-10 risk/pCi 3.E-07
Radium-228+D 0.18 pCi/g RAGS 3.0E+03 pCi 1.0E-09 risk/pCi 3.E-06
Thorium-228+D 0.18 pCi/g RAGS 3.0E+03 pCi 3.0E-10 risk/pCi 9.E-07

GROUNDWATER TOTAL 5E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-04

Prepared by / Date: KJC 06/07/12
Checked by / Date: JHP 06/08/12

RADIONUCLIDE OF 
POTENTIAL CONCERN

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER

VALUE UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
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TABLE 8-F.49
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 2.3E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.15 pCi/g RAGS 2.9E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 2 pCi/g RAGS 3.9E+02 pCi 1.6E-10 risk/pCi 6.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 12 pCi/g RAGS 2.4E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.15 pCi/g RAGS 3.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 2 pCi/g RAGS 4.0E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 3.E-06

EXPOSURE MEDIUM TOTAL 3.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 6.9E-03 pCi 9.4E-09 risk/pCi 6.E-11
Uranium-235+D 0.15 pCi/g RAGS 8.6E-05 pCi 1.0E-08 risk/pCi 9.E-13

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 2 pCi/g RAGS 1.1E-03 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.58 pCi/g RAGS 3.3E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.58 pCi/g RAGS 3.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.58 pCi/g RAGS 3.3E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 3.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06

Prepared by / Date: KJC 05/29/12
Checked by / Date: JHP 05/30/12
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TABLE 8-F.50
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 6.8E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.045 pCi/g RAGS 8.7E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 0.58 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 7.0E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-08
Uranium-235+D 0.045 pCi/g RAGS 9.0E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-09
Uranium-234 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-11
Thorium-232 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 2.0E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.045 pCi/g RAGS 2.6E-05 pCi 1.0E-08 risk/pCi 3.E-13

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 0.58 pCi/g RAGS 3.3E-04 pCi 1.1E-08 risk/pCi 4.E-12
Thorium-232 0.68 pCi/g RAGS 3.9E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.68 pCi/g RAGS 3.9E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.68 pCi/g RAGS 3.9E-04 pCi 1.4E-07 risk/pCi 6.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 05/31/12
Checked by / Date: JHP 06/01/12
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TABLE 8-F.51
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 4.6E+03 pCi 2.1E-10 risk/pCi 1.E-06

Uranium-235+D 0.15 pCi/g RAGS 5.8E+01 pCi 1.6E-10 risk/pCi 9.E-09
Uranium-234 2 pCi/g RAGS 7.7E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 12 pCi/g RAGS 9.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.15 pCi/g RAGS 1.2E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-08
Uranium-234 2 pCi/g RAGS 1.6E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-10
Thorium-232 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 7.E-06
EXPOSURE POINT TOTAL 9.E-06

EXPOSURE MEDIUM TOTAL 9.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 3.7E-02 pCi 9.4E-09 risk/pCi 3.E-10
Uranium-235+D 0.15 pCi/g RAGS 4.6E-04 pCi 1.0E-08 risk/pCi 5.E-12

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 2 pCi/g RAGS 6.1E-03 pCi 1.1E-08 risk/pCi 7.E-11
Thorium-232 0.58 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.58 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 8.E-10
EXPOSURE POINT TOTAL 8.E-10

EXPOSURE MEDIUM TOTAL 8.E-10

SOIL TOTAL 9.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06

Prepared by / Date: KJC 05/29/12
Checked by / Date: JHP 05/30/12
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TABLE 8-F.52
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 1.4E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.045 pCi/g RAGS 1.7E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 0.58 pCi/g RAGS 2.2E+02 pCi 1.6E-10 risk/pCi 4.E-08
Thorium-232 0.68 pCi/g RAGS 2.6E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.68 pCi/g RAGS 2.6E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.68 pCi/g RAGS 2.6E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 2.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.045 pCi/g RAGS 3.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.68 pCi/g RAGS 5.5E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.68 pCi/g RAGS 5.5E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.68 pCi/g RAGS 5.5E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 7.E-06
EXPOSURE POINT TOTAL 8.E-06

EXPOSURE MEDIUM TOTAL 8.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 1.1E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.045 pCi/g RAGS 1.4E-04 pCi 1.0E-08 risk/pCi 1.E-12

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 0.58 pCi/g RAGS 1.8E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.68 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.68 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.68 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 8.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06

Prepared by / Date: KJC 05/31/12
Checked by / Date: JHP 06/01/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-052-Future-B1-Adult-AbutRes.xls, RAD-CALC Page 1 of 1 5/31/2012



TABLE 8-F.53
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 1.9E+03 pCi 2.1E-10 risk/pCi 4.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.7E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 1.8 pCi/g RAGS 3.5E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 10 pCi/g RAGS 2.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 1.8 pCi/g RAGS 3.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 3.E-06

EXPOSURE MEDIUM TOTAL 3.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 5.7E-03 pCi 9.4E-09 risk/pCi 5.E-11

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.14 pCi/g RAGS 8.0E-05 pCi 1.0E-08 risk/pCi 8.E-13
Uranium-234 1.8 pCi/g RAGS 1.0E-03 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.58 pCi/g RAGS 3.3E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.58 pCi/g RAGS 3.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.58 pCi/g RAGS 3.3E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 3.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06

Prepared by / Date: KJC 05/29/12
Checked by / Date: JHP 05/30/12
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TABLE 8-F.54
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 1.9E+03 pCi 2.1E-10 risk/pCi 4.E-07
Uranium-235+D 0.13 pCi/g RAGS 2.5E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 1.6 pCi/g RAGS 3.1E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.65 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.65 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.65 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 2.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.13 pCi/g RAGS 2.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.6 pCi/g RAGS 3.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-11
Thorium-232 0.65 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.65 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.65 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 3.E-06

EXPOSURE MEDIUM TOTAL 3.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 5.6E-03 pCi 9.4E-09 risk/pCi 5.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 0.13 pCi/g RAGS 7.5E-05 pCi 1.0E-08 risk/pCi 8.E-13
Uranium-234 1.6 pCi/g RAGS 9.2E-04 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.65 pCi/g RAGS 3.7E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.65 pCi/g RAGS 3.7E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.65 pCi/g RAGS 3.7E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 3.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06

Prepared by / Date: KJC 06/01/12
Checked by / Date: JHP 06/04/12
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TABLE 8-F.55
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 3.9E+03 pCi 2.1E-10 risk/pCi 8.E-07
Uranium-235+D 0.14 pCi/g RAGS 5.4E+01 pCi 1.6E-10 risk/pCi 9.E-09
Uranium-234 1.8 pCi/g RAGS 7.0E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 10 pCi/g RAGS 8.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 9.E-07
Uranium-235+D 0.14 pCi/g RAGS 1.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-08
Uranium-234 1.8 pCi/g RAGS 1.4E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-10
Thorium-232 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 7.E-06
EXPOSURE POINT TOTAL 8.E-06

EXPOSURE MEDIUM TOTAL 8.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 3.1E-02 pCi 9.4E-09 risk/pCi 3.E-10

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.14 pCi/g RAGS 4.3E-04 pCi 1.0E-08 risk/pCi 4.E-12
Uranium-234 1.8 pCi/g RAGS 5.5E-03 pCi 1.1E-08 risk/pCi 6.E-11
Thorium-232 0.58 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.58 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 8.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06
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TABLE 8-F.56
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 3.8E+03 pCi 2.1E-10 risk/pCi 8.E-07
Uranium-235+D 0.13 pCi/g RAGS 5.0E+01 pCi 1.6E-10 risk/pCi 8.E-09
Uranium-234 1.6 pCi/g RAGS 6.2E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.65 pCi/g RAGS 2.5E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.65 pCi/g RAGS 2.5E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.65 pCi/g RAGS 2.5E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 7.9E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 9.E-07
Uranium-235+D 0.13 pCi/g RAGS 1.0E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-08
Uranium-234 1.6 pCi/g RAGS 1.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-10
Thorium-232 0.65 pCi/g RAGS 5.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.65 pCi/g RAGS 5.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.65 pCi/g RAGS 5.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 7.E-06
EXPOSURE POINT TOTAL 9.E-06

EXPOSURE MEDIUM TOTAL 9.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 3.0E-02 pCi 9.4E-09 risk/pCi 3.E-10

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 0.13 pCi/g RAGS 4.0E-04 pCi 1.0E-08 risk/pCi 4.E-12
Uranium-234 1.6 pCi/g RAGS 4.9E-03 pCi 1.1E-08 risk/pCi 6.E-11
Thorium-232 0.65 pCi/g RAGS 2.0E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.65 pCi/g RAGS 2.0E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.65 pCi/g RAGS 2.0E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 9.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06
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TABLE 8-F.57
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 1.2E+03 pCi 2.1E-10 risk/pCi 3.E-07
Uranium-235+D 0.083 pCi/g RAGS 1.6E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 1.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.083 pCi/g RAGS 1.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-09
Uranium-234 1.1 pCi/g RAGS 2.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 3.7E-03 pCi 9.4E-09 risk/pCi 3.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.083 pCi/g RAGS 4.8E-05 pCi 1.0E-08 risk/pCi 5.E-13
Uranium-234 1.1 pCi/g RAGS 6.3E-04 pCi 1.1E-08 risk/pCi 7.E-12
Thorium-232 0.58 pCi/g RAGS 3.3E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.58 pCi/g RAGS 3.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.58 pCi/g RAGS 3.3E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.58
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 2.9E+03 pCi 2.1E-10 risk/pCi 6.E-07
Uranium-235+D 0.19 pCi/g RAGS 3.7E+01 pCi 1.6E-10 risk/pCi 6.E-09
Uranium-234 2.5 pCi/g RAGS 4.8E+02 pCi 1.6E-10 risk/pCi 8.E-08
Thorium-232 0.67 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.67 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.67 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 15 pCi/g RAGS 3.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.19 pCi/g RAGS 3.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 2.5 pCi/g RAGS 5.0E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.67 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.67 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.67 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 3.E-06

EXPOSURE MEDIUM TOTAL 3.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 8.6E-03 pCi 9.4E-09 risk/pCi 8.E-11

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.19 pCi/g RAGS 1.1E-04 pCi 1.0E-08 risk/pCi 1.E-12
Uranium-234 2.5 pCi/g RAGS 1.4E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.67 pCi/g RAGS 3.9E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.67 pCi/g RAGS 3.9E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.67 pCi/g RAGS 3.9E-04 pCi 1.4E-07 risk/pCi 6.E-11

EXPOSURE ROUTE TOTAL 2.E-10
EXPOSURE POINT TOTAL 2.E-10

EXPOSURE MEDIUM TOTAL 2.E-10

SOIL TOTAL 3.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06
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TABLE 8-F.59
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 2.5E+03 pCi 2.1E-10 risk/pCi 5.E-07
Uranium-235+D 0.083 pCi/g RAGS 3.2E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 1.1 pCi/g RAGS 4.3E+02 pCi 1.6E-10 risk/pCi 7.E-08
Thorium-232 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 2.2E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 5.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-07
Uranium-235+D 0.083 pCi/g RAGS 6.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 1.1 pCi/g RAGS 8.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.58 pCi/g RAGS 4.7E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 8.E-06

EXPOSURE MEDIUM TOTAL 8.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 2.0E-02 pCi 9.4E-09 risk/pCi 2.E-10

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 0.083 pCi/g RAGS 2.5E-04 pCi 1.0E-08 risk/pCi 3.E-12
Uranium-234 1.1 pCi/g RAGS 3.4E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.58 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.58 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 8.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06
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TABLE 8-F.60
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 5.8E+03 pCi 2.1E-10 risk/pCi 1.E-06
Uranium-235+D 0.19 pCi/g RAGS 7.3E+01 pCi 1.6E-10 risk/pCi 1.E-08
Uranium-234 2.5 pCi/g RAGS 9.7E+02 pCi 1.6E-10 risk/pCi 2.E-07
Thorium-232 0.67 pCi/g RAGS 2.6E+02 pCi 2.3E-10 risk/pCi 6.E-08
Radium-228+D 0.67 pCi/g RAGS 2.6E+02 pCi 2.3E-09 risk/pCi 6.E-07
Thorium-228+D 0.67 pCi/g RAGS 2.6E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 15 pCi/g RAGS 1.2E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.19 pCi/g RAGS 1.5E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 8.E-08
Uranium-234 2.5 pCi/g RAGS 2.0E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-10
Thorium-232 0.67 pCi/g RAGS 5.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.67 pCi/g RAGS 5.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.67 pCi/g RAGS 5.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 8.E-06
EXPOSURE POINT TOTAL 1.E-05

EXPOSURE MEDIUM TOTAL 1.E-05

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 4.6E-02 pCi 9.4E-09 risk/pCi 4.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.19 pCi/g RAGS 5.8E-04 pCi 1.0E-08 risk/pCi 6.E-12
Uranium-234 2.5 pCi/g RAGS 7.7E-03 pCi 1.1E-08 risk/pCi 9.E-11
Thorium-232 0.67 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.67 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.67 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 9.E-10
EXPOSURE POINT TOTAL 9.E-10

EXPOSURE MEDIUM TOTAL 9.E-10

SOIL TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05
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TABLE 8-F.61
CALCULATION OF RADIATION CANCER RISKS - FUTURE SW/SD-1 - SPHAGNUM BOG - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Uranium-238+D 8.7 pCi/g RAGS 2.7E+02 pCi 2.1E-10 risk/pCi 6.E-08

Uranium-235+D 0.11 pCi/g RAGS 3.4E+00 pCi 1.6E-10 risk/pCi 6.E-10
Uranium-234 1.5 pCi/g RAGS 4.7E+01 pCi 1.6E-10 risk/pCi 7.E-09
Thorium-232 0.21 pCi/g RAGS 6.6E+00 pCi 2.3E-10 risk/pCi 2.E-09
Radium-228+D 0.21 pCi/g RAGS 6.6E+00 pCi 2.3E-09 risk/pCi 2.E-08
Thorium-228+D 0.21 pCi/g RAGS 6.6E+00 pCi 8.1E-10 risk/pCi 5.E-09

EXPOSURE ROUTE TOTAL 9.E-08

PEAT SPHAGNUM BOG EXTERNAL Uranium-238+D 34 pCi/g RAGS 5.4E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-08
Uranium-235+D 0.44 pCi/g RAGS 7.1E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-09
Uranium-234 5.7 pCi/g RAGS 9.1E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.08 pCi/g RAGS 1.3E-03 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-13
Radium-228+D 0.08 pCi/g RAGS 1.3E-03 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-09
Thorium-228+D 0.08 pCi/g RAGS 1.3E-03 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-08

EXPOSURE ROUTE TOTAL 8.E-08
EXPOSURE POINT TOTAL 2.E-07

EXPOSURE MEDIUM TOTAL 2.E-07

SEDIMENT TOTAL 2.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-07
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TABLE 8-F.62
CALCULATION OF RADIATION CANCER RISKS - FUTURE SW/SD-1 - SPHAGNUM BOG - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG INGESTION Uranium-238+D 8.7 pCi/g RAGS 5.4E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.11 pCi/g RAGS 6.9E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 1.5 pCi/g RAGS 9.4E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.21 pCi/g RAGS 1.3E+01 pCi 2.3E-10 risk/pCi 3.E-09
Radium-228+D 0.21 pCi/g RAGS 1.3E+01 pCi 2.3E-09 risk/pCi 3.E-08
Thorium-228+D 0.21 pCi/g RAGS 1.3E+01 pCi 8.1E-10 risk/pCi 1.E-08

EXPOSURE ROUTE TOTAL 2.E-07

PEAT SPHAGNUM BOG EXTERNAL Uranium-238+D 34 pCi/g RAGS 2.2E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.44 pCi/g RAGS 2.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 5.7 pCi/g RAGS 3.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.08 pCi/g RAGS 5.1E-03 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-12
Radium-228+D 0.08 pCi/g RAGS 5.1E-03 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-08
Thorium-228+D 0.08 pCi/g RAGS 5.1E-03 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-08

EXPOSURE ROUTE TOTAL 3.E-07
EXPOSURE POINT TOTAL 5.E-07

EXPOSURE MEDIUM TOTAL 5.E-07

SEDIMENT TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-07
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TABLE 8-F.63
CALCULATION OF RADIATION CANCER RISKS - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG SW CORNER INGESTION Uranium-238+D 56 pCi/g RAGS 1.7E+03 pCi 2.1E-10 risk/pCi 4.E-07

Uranium-235+D 0.73 pCi/g RAGS 2.3E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 9.4 pCi/g RAGS 2.9E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.91 pCi/g RAGS 2.8E+01 pCi 2.3E-10 risk/pCi 7.E-09
Radium-228+D 0.91 pCi/g RAGS 2.8E+01 pCi 2.3E-09 risk/pCi 7.E-08
Thorium-228+D 0.91 pCi/g RAGS 2.8E+01 pCi 8.1E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 5.E-07
EXPOSURE POINT TOTAL 5.E-07

EXPOSURE MEDIUM TOTAL 5.E-07

SEDIMENT TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-07

Prepared by / Date: KJC 06/06/12
Checked by / Date: JHP 06/08/12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-063-Future-SWSD2-Child-AbutRes-RecVis.xls, RAD-CALC Page 1 of 1 6/6/2012



TABLE 8-F.64
CALCULATION OF RADIATION CANCER RISKS - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT SPHAGNUM BOG SW CORNER INGESTION Uranium-238+D 56 pCi/g RAGS 3.5E+03 pCi 2.1E-10 risk/pCi 7.E-07

Uranium-235+D 0.73 pCi/g RAGS 4.6E+01 pCi 1.6E-10 risk/pCi 7.E-09
Uranium-234 9.4 pCi/g RAGS 5.9E+02 pCi 1.6E-10 risk/pCi 9.E-08
Thorium-232 0.91 pCi/g RAGS 5.7E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.91 pCi/g RAGS 5.7E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.91 pCi/g RAGS 5.7E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

SEDIMENT TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.65
CALCULATION OF RADIATION CANCER RISKS - FUTURE SW/SD-3 - COOLING POND - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT COOLING POND INGESTION Uranium-238+D 16 pCi/g RAGS 5.0E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.21 pCi/g RAGS 6.6E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 2.7 pCi/g RAGS 8.4E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.5 pCi/g RAGS 1.6E+01 pCi 2.3E-10 risk/pCi 4.E-09
Radium-228+D 0.5 pCi/g RAGS 1.6E+01 pCi 2.3E-09 risk/pCi 4.E-08
Thorium-228+D 0.5 pCi/g RAGS 1.6E+01 pCi 8.1E-10 risk/pCi 1.E-08

EXPOSURE ROUTE TOTAL 2.E-07
EXPOSURE POINT TOTAL 2.E-07

EXPOSURE MEDIUM TOTAL 2.E-07

SEDIMENT TOTAL 2.E-07
SURFACE WATER COOLING POND INGESTION Uranium-238+D 3.3 pCi/L RAGS 8.9E+00 pCi 8.7E-11 risk/pCi 8.E-10

Uranium-235+D 0.043 pCi/L RAGS 1.2E-01 pCi 7.2E-11 risk/pCi 8.E-12
Uranium-234 0.56 pCi/L RAGS 1.5E+00 pCi 7.1E-11 risk/pCi 1.E-10

SURFACE WATER TOTAL 9E-10
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-07

Prepared by / Date: KJC 06/06/12
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TABLE 8-F.66
CALCULATION OF RADIATION CANCER RISKS - FUTURE SW/SD-3 - COOLING POND - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SEDIMENT SEDIMENT COOLING POND INGESTION Uranium-238+D 16 pCi/g RAGS 1.0E+03 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.21 pCi/g RAGS 1.3E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 2.7 pCi/g RAGS 1.7E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.5 pCi/g RAGS 3.1E+01 pCi 2.3E-10 risk/pCi 7.E-09
Radium-228+D 0.5 pCi/g RAGS 3.1E+01 pCi 2.3E-09 risk/pCi 7.E-08
Thorium-228+D 0.5 pCi/g RAGS 3.1E+01 pCi 8.1E-10 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 3.E-07
EXPOSURE POINT TOTAL 9.E-07

EXPOSURE MEDIUM TOTAL 9.E-07

SEDIMENT TOTAL 9.E-07
SURFACE WATER COOLING POND INGESTION Uranium-238+D 3.3 pCi/L RAGS 3.6E+01 pCi 8.7E-11 risk/pCi 3.E-09

Uranium-235+D 0.043 pCi/L RAGS 4.6E-01 pCi 7.2E-11 risk/pCi 3.E-11
Uranium-234 0.56 pCi/L RAGS 6.0E+00 pCi 7.1E-11 risk/pCi 4.E-10

SURFACE WATER TOTAL 4E-09
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-07
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TABLE 8-F.67
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 6.4E+01 pCi 2.1E-10 risk/pCi 1.E-08

Uranium-235+D 0.0087 pCi/g RAGS 8.4E-01 pCi 1.6E-10 risk/pCi 1.E-10
Uranium-234 0.11 pCi/g RAGS 1.1E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.64 pCi/g RAGS 6.1E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.64 pCi/g RAGS 6.1E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.64 pCi/g RAGS 6.1E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 9.9E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-08
Uranium-235+D 0.0087 pCi/g RAGS 1.3E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-10
Uranium-234 0.11 pCi/g RAGS 1.6E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-12
Thorium-232 0.64 pCi/g RAGS 9.5E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.64 pCi/g RAGS 9.5E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.64 pCi/g RAGS 9.5E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 1.E-06

EXPOSURE MEDIUM TOTAL 1.E-06

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 3.3E-04 pCi 9.4E-09 risk/pCi 3.E-12
Uranium-235+D 0.0087 pCi/g RAGS 4.3E-06 pCi 1.0E-08 risk/pCi 4.E-14
Uranium-234 0.11 pCi/g RAGS 5.4E-05 pCi 1.1E-08 risk/pCi 6.E-13
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Thorium-232 0.64 pCi/g RAGS 3.1E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.64 pCi/g RAGS 3.1E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.64 pCi/g RAGS 3.1E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 6.E-11
EXPOSURE POINT TOTAL 6.E-11

EXPOSURE MEDIUM TOTAL 6.E-11

SOIL TOTAL 1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06

Prepared by / Date: KJC 05/24/12
Checked by / Date: JHP 05/29/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-067-Future-A1-Child-RecVis.xls, RAD-CALC Page 1 of 1 5/24/2012



TABLE 8-F.68
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 1.3E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.0087 pCi/g RAGS 1.7E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.11 pCi/g RAGS 2.1E+01 pCi 1.6E-10 risk/pCi 3.E-09
Thorium-232 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 4.0E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-08
Uranium-235+D 0.0087 pCi/g RAGS 5.1E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-09
Uranium-234 0.11 pCi/g RAGS 6.5E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.64 pCi/g RAGS 3.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.64 pCi/g RAGS 3.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.64 pCi/g RAGS 3.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 1.7E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.0087 pCi/g RAGS 2.3E-05 pCi 1.0E-08 risk/pCi 2.E-13
Uranium-234 0.11 pCi/g RAGS 2.9E-04 pCi 1.1E-08 risk/pCi 3.E-12

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.64 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 5.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06
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TABLE 8-F.69
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 3.7E+02 pCi 2.1E-10 risk/pCi 8.E-08

Uranium-235+D 0.051 pCi/g RAGS 4.9E+00 pCi 1.6E-10 risk/pCi 8.E-10
Uranium-234 0.66 pCi/g RAGS 6.3E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.64 pCi/g RAGS 6.1E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.64 pCi/g RAGS 6.1E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.64 pCi/g RAGS 6.1E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 5.8E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-08
Uranium-235+D 0.051 pCi/g RAGS 7.5E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-09
Uranium-234 0.66 pCi/g RAGS 9.8E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.64 pCi/g RAGS 9.5E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.64 pCi/g RAGS 9.5E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.64 pCi/g RAGS 9.5E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 1.9E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.051 pCi/g RAGS 2.5E-05 pCi 1.0E-08 risk/pCi 3.E-13
Uranium-234 0.66 pCi/g RAGS 3.2E-04 pCi 1.1E-08 risk/pCi 4.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.64 pCi/g RAGS 3.1E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.64 pCi/g RAGS 3.1E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.64 pCi/g RAGS 3.1E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 8.E-11
EXPOSURE POINT TOTAL 8.E-11

EXPOSURE MEDIUM TOTAL 8.E-11

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.70
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 7.5E+02 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.051 pCi/g RAGS 9.8E+00 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 0.66 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.64 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 2.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.051 pCi/g RAGS 3.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 0.66 pCi/g RAGS 3.9E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.64 pCi/g RAGS 3.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.64 pCi/g RAGS 3.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.64 pCi/g RAGS 3.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 1.0E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.051 pCi/g RAGS 1.3E-04 pCi 1.0E-08 risk/pCi 1.E-12
Uranium-234 0.66 pCi/g RAGS 1.7E-03 pCi 1.1E-08 risk/pCi 2.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.64 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.64 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.71
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 8.4E+01 pCi 2.1E-10 risk/pCi 2.E-08

Uranium-235+D 0.011 pCi/g RAGS 1.1E+00 pCi 1.6E-10 risk/pCi 2.E-10
Uranium-234 0.15 pCi/g RAGS 1.4E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.61 pCi/g RAGS 5.9E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.61 pCi/g RAGS 5.9E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.61 pCi/g RAGS 5.9E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 1.3E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-08
Uranium-235+D 0.011 pCi/g RAGS 1.6E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-10
Uranium-234 0.15 pCi/g RAGS 2.2E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-12
Thorium-232 0.61 pCi/g RAGS 9.0E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.61 pCi/g RAGS 9.0E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.61 pCi/g RAGS 9.0E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 1.E-06

EXPOSURE MEDIUM TOTAL 1.E-06

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 4.3E-04 pCi 9.4E-09 risk/pCi 4.E-12
Uranium-235+D 0.011 pCi/g RAGS 5.4E-06 pCi 1.0E-08 risk/pCi 5.E-14
Uranium-234 0.15 pCi/g RAGS 7.3E-05 pCi 1.1E-08 risk/pCi 8.E-13

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.61 pCi/g RAGS 3.0E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.61 pCi/g RAGS 3.0E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.61 pCi/g RAGS 3.0E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 6.E-11
EXPOSURE POINT TOTAL 6.E-11

EXPOSURE MEDIUM TOTAL 6.E-11

SOIL TOTAL 1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06
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TABLE 8-F.72
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 1.7E+02 pCi 2.1E-10 risk/pCi 4.E-08

Uranium-235+D 0.011 pCi/g RAGS 2.1E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.15 pCi/g RAGS 2.9E+01 pCi 1.6E-10 risk/pCi 5.E-09
Thorium-232 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 5.1E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-08
Uranium-235+D 0.011 pCi/g RAGS 6.5E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-09
Uranium-234 0.15 pCi/g RAGS 8.9E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.61 pCi/g RAGS 3.6E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.61 pCi/g RAGS 3.6E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.61 pCi/g RAGS 3.6E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 2.3E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.011 pCi/g RAGS 2.9E-05 pCi 1.0E-08 risk/pCi 3.E-13
Uranium-234 0.15 pCi/g RAGS 3.9E-04 pCi 1.1E-08 risk/pCi 4.E-12

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Thorium-232 0.61 pCi/g RAGS 1.6E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 5.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06
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TABLE 8-F.73
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 5.6E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.076 pCi/g RAGS 7.3E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 0.98 pCi/g RAGS 9.4E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.53 pCi/g RAGS 5.1E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.53 pCi/g RAGS 5.1E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.53 pCi/g RAGS 5.1E+01 pCi 8.1E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 8.6E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.076 pCi/g RAGS 1.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-09
Uranium-234 0.98 pCi/g RAGS 1.4E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-11
Thorium-232 0.53 pCi/g RAGS 7.8E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.53 pCi/g RAGS 7.8E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.53 pCi/g RAGS 7.8E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 6.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 1.E-06

EXPOSURE MEDIUM TOTAL 1.E-06

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 2.8E-03 pCi 9.4E-09 risk/pCi 3.E-11
Uranium-235+D 0.076 pCi/g RAGS 3.7E-05 pCi 1.0E-08 risk/pCi 4.E-13
Uranium-234 0.98 pCi/g RAGS 4.8E-04 pCi 1.1E-08 risk/pCi 5.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.53 pCi/g RAGS 2.6E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.53 pCi/g RAGS 2.6E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.53 pCi/g RAGS 2.6E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 8.E-11
EXPOSURE POINT TOTAL 8.E-11

EXPOSURE MEDIUM TOTAL 8.E-11

SOIL TOTAL 1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06
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TABLE 8-F.74
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 2.1E+02 pCi 2.1E-10 risk/pCi 4.E-08

Uranium-235+D 0.029 pCi/g RAGS 2.8E+00 pCi 1.6E-10 risk/pCi 5.E-10
Uranium-234 0.38 pCi/g RAGS 3.6E+01 pCi 1.6E-10 risk/pCi 6.E-09
Thorium-232 0.73 pCi/g RAGS 7.0E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.73 pCi/g RAGS 7.0E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.73 pCi/g RAGS 7.0E+01 pCi 8.1E-10 risk/pCi 6.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 3.3E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-08
Uranium-235+D 0.029 pCi/g RAGS 4.3E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-09
Uranium-234 0.38 pCi/g RAGS 5.6E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-11
Thorium-232 0.73 pCi/g RAGS 1.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.73 pCi/g RAGS 1.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.73 pCi/g RAGS 1.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 1.1E-03 pCi 9.4E-09 risk/pCi 1.E-11
Uranium-235+D 0.029 pCi/g RAGS 1.4E-05 pCi 1.0E-08 risk/pCi 1.E-13
Uranium-234 0.38 pCi/g RAGS 1.9E-04 pCi 1.1E-08 risk/pCi 2.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.73 pCi/g RAGS 3.6E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.73 pCi/g RAGS 3.6E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.73 pCi/g RAGS 3.6E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 8.E-11
EXPOSURE POINT TOTAL 8.E-11

EXPOSURE MEDIUM TOTAL 8.E-11

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.75
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 1.1E+03 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.076 pCi/g RAGS 1.5E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 0.98 pCi/g RAGS 1.9E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.53 pCi/g RAGS 1.0E+02 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.53 pCi/g RAGS 1.0E+02 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.53 pCi/g RAGS 1.0E+02 pCi 8.1E-10 risk/pCi 8.E-08

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 3.4E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-07
Uranium-235+D 0.076 pCi/g RAGS 4.5E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 0.98 pCi/g RAGS 5.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.53 pCi/g RAGS 3.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.53 pCi/g RAGS 3.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.53 pCi/g RAGS 3.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 1.5E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.076 pCi/g RAGS 2.0E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 0.98 pCi/g RAGS 2.6E-03 pCi 1.1E-08 risk/pCi 3.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.53 pCi/g RAGS 1.4E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.53 pCi/g RAGS 1.4E-03 pCi 5.2E-09 risk/pCi 7.E-12
Thorium-228+D 0.53 pCi/g RAGS 1.4E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 5.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06
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TABLE 8-F.76
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 4.2E+02 pCi 2.1E-10 risk/pCi 9.E-08

Uranium-235+D 0.029 pCi/g RAGS 5.6E+00 pCi 1.6E-10 risk/pCi 9.E-10
Uranium-234 0.38 pCi/g RAGS 7.3E+01 pCi 1.6E-10 risk/pCi 1.E-08
Thorium-232 0.73 pCi/g RAGS 1.4E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.73 pCi/g RAGS 1.4E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.73 pCi/g RAGS 1.4E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 1.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.029 pCi/g RAGS 1.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-09
Uranium-234 0.38 pCi/g RAGS 2.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.73 pCi/g RAGS 4.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.73 pCi/g RAGS 4.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.73 pCi/g RAGS 4.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 5.7E-03 pCi 9.4E-09 risk/pCi 5.E-11
Uranium-235+D 0.029 pCi/g RAGS 7.6E-05 pCi 1.0E-08 risk/pCi 8.E-13
Uranium-234 0.38 pCi/g RAGS 9.9E-04 pCi 1.1E-08 risk/pCi 1.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.73 pCi/g RAGS 1.9E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.73 pCi/g RAGS 1.9E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.73 pCi/g RAGS 1.9E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.77
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 2.6E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.36 pCi/g RAGS 3.5E+01 pCi 1.6E-10 risk/pCi 6.E-09
Uranium-234 4.6 pCi/g RAGS 4.4E+02 pCi 1.6E-10 risk/pCi 7.E-08
Thorium-232 0.56 pCi/g RAGS 5.4E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.56 pCi/g RAGS 5.4E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.56 pCi/g RAGS 5.4E+01 pCi 8.1E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 27 pCi/g RAGS 4.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.36 pCi/g RAGS 5.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 4.6 pCi/g RAGS 6.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.56 pCi/g RAGS 8.3E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.56 pCi/g RAGS 8.3E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.56 pCi/g RAGS 8.3E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 6.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 1.3E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.36 pCi/g RAGS 1.8E-04 pCi 1.0E-08 risk/pCi 2.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 4.6 pCi/g RAGS 2.3E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.56 pCi/g RAGS 2.7E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.56 pCi/g RAGS 2.7E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.56 pCi/g RAGS 2.7E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 2.E-10
EXPOSURE POINT TOTAL 2.E-10

EXPOSURE MEDIUM TOTAL 2.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.78
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 8.4E+02 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.11 pCi/g RAGS 1.1E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 1.5 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.68 pCi/g RAGS 6.5E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.68 pCi/g RAGS 6.5E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.68 pCi/g RAGS 6.5E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 1.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.11 pCi/g RAGS 1.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-09
Uranium-234 1.5 pCi/g RAGS 2.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.68 pCi/g RAGS 1.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.68 pCi/g RAGS 1.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 4.3E-03 pCi 9.4E-09 risk/pCi 4.E-11
Uranium-235+D 0.11 pCi/g RAGS 5.4E-05 pCi 1.0E-08 risk/pCi 5.E-13

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.5 pCi/g RAGS 7.3E-04 pCi 1.1E-08 risk/pCi 8.E-12
Thorium-232 0.68 pCi/g RAGS 3.3E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.68 pCi/g RAGS 3.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.68 pCi/g RAGS 3.3E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.79
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 5.2E+03 pCi 2.1E-10 risk/pCi 1.E-06

Uranium-235+D 0.36 pCi/g RAGS 6.9E+01 pCi 1.6E-10 risk/pCi 1.E-08
Uranium-234 4.6 pCi/g RAGS 8.8E+02 pCi 1.6E-10 risk/pCi 1.E-07
Thorium-232 0.56 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 27 pCi/g RAGS 1.6E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.36 pCi/g RAGS 2.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 4.6 pCi/g RAGS 2.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-10
Thorium-232 0.56 pCi/g RAGS 3.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.56 pCi/g RAGS 3.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.56 pCi/g RAGS 3.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 8.E-06

EXPOSURE MEDIUM TOTAL 8.E-06

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 7.0E-02 pCi 9.4E-09 risk/pCi 7.E-10
Uranium-235+D 0.36 pCi/g RAGS 9.4E-04 pCi 1.0E-08 risk/pCi 9.E-12

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 4.6 pCi/g RAGS 1.2E-02 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.56 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.56 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.56 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 8.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06
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TABLE 8-F.80
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 1.7E+03 pCi 2.1E-10 risk/pCi 4.E-07

Uranium-235+D 0.11 pCi/g RAGS 2.1E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.5 pCi/g RAGS 2.9E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 5.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-07
Uranium-235+D 0.11 pCi/g RAGS 6.5E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 1.5 pCi/g RAGS 8.9E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.68 pCi/g RAGS 4.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.68 pCi/g RAGS 4.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.68 pCi/g RAGS 4.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 2.3E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.11 pCi/g RAGS 2.9E-04 pCi 1.0E-08 risk/pCi 3.E-12

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 1.5 pCi/g RAGS 3.9E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.68 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.81
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 2.5E+04 pCi 2.1E-10 risk/pCi 5.E-06
Uranium-235+D 3.4 pCi/g RAGS 3.3E+02 pCi 1.6E-10 risk/pCi 5.E-08
Uranium-234 45 pCi/g RAGS 4.3E+03 pCi 1.6E-10 risk/pCi 7.E-07
Thorium-232 0.61 pCi/g RAGS 5.9E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.61 pCi/g RAGS 5.9E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.61 pCi/g RAGS 5.9E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 6.E-06

EXTERNAL Uranium-238+D 265 pCi/g RAGS 3.9E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-06
Uranium-235+D 3.4 pCi/g RAGS 5.0E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 45 pCi/g RAGS 6.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.61 pCi/g RAGS 9.0E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.61 pCi/g RAGS 9.0E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.61 pCi/g RAGS 9.0E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 1.E-05

EXPOSURE MEDIUM TOTAL 1.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 1.3E-01 pCi 9.4E-09 risk/pCi 1.E-09

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 3.4 pCi/g RAGS 1.7E-03 pCi 1.0E-08 risk/pCi 2.E-11
Uranium-234 45 pCi/g RAGS 2.2E-02 pCi 1.1E-08 risk/pCi 3.E-10
Thorium-232 0.61 pCi/g RAGS 3.0E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.61 pCi/g RAGS 3.0E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.61 pCi/g RAGS 3.0E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05
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TABLE 8-F.82
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 1.1E+04 pCi 2.1E-10 risk/pCi 2.E-06
Uranium-235+D 1.5 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.E-08
Uranium-234 19 pCi/g RAGS 1.8E+03 pCi 1.6E-10 risk/pCi 3.E-07
Thorium-232 0.8 pCi/g RAGS 7.7E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.8 pCi/g RAGS 7.7E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.8 pCi/g RAGS 7.7E+01 pCi 8.1E-10 risk/pCi 6.E-08

EXPOSURE ROUTE TOTAL 3.E-06

EXTERNAL Uranium-238+D 113 pCi/g RAGS 1.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 1.5 pCi/g RAGS 2.2E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 19 pCi/g RAGS 2.8E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-10
Thorium-232 0.8 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.8 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.8 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 3.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 5.5E-02 pCi 9.4E-09 risk/pCi 5.E-10

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 1.5 pCi/g RAGS 7.3E-04 pCi 1.0E-08 risk/pCi 7.E-12
Uranium-234 19 pCi/g RAGS 9.3E-03 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.8 pCi/g RAGS 3.9E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.8 pCi/g RAGS 3.9E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.8 pCi/g RAGS 3.9E-04 pCi 1.4E-07 risk/pCi 6.E-11

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.83
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 5.1E+04 pCi 2.1E-10 risk/pCi 1.E-05
Uranium-235+D 3.4 pCi/g RAGS 6.5E+02 pCi 1.6E-10 risk/pCi 1.E-07
Uranium-234 45 pCi/g RAGS 8.6E+03 pCi 1.6E-10 risk/pCi 1.E-06
Thorium-232 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 1.E-05

EXTERNAL Uranium-238+D 265 pCi/g RAGS 1.6E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-05
Uranium-235+D 3.4 pCi/g RAGS 2.0E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-06
Uranium-234 45 pCi/g RAGS 2.7E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-09
Thorium-232 0.61 pCi/g RAGS 3.6E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.61 pCi/g RAGS 3.6E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.61 pCi/g RAGS 3.6E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 6.9E-01 pCi 9.4E-09 risk/pCi 6.E-09

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-235+D 3.4 pCi/g RAGS 8.9E-03 pCi 1.0E-08 risk/pCi 9.E-11
Uranium-234 45 pCi/g RAGS 1.2E-01 pCi 1.1E-08 risk/pCi 1.E-09
Thorium-232 0.61 pCi/g RAGS 1.6E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.61 pCi/g RAGS 1.6E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 8.E-09
EXPOSURE POINT TOTAL 8.E-09

EXPOSURE MEDIUM TOTAL 8.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.84
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 2.2E+04 pCi 2.1E-10 risk/pCi 5.E-06
Uranium-235+D 1.5 pCi/g RAGS 2.9E+02 pCi 1.6E-10 risk/pCi 5.E-08
Uranium-234 19 pCi/g RAGS 3.6E+03 pCi 1.6E-10 risk/pCi 6.E-07
Thorium-232 0.8 pCi/g RAGS 1.5E+02 pCi 2.3E-10 risk/pCi 4.E-08
Radium-228+D 0.8 pCi/g RAGS 1.5E+02 pCi 2.3E-09 risk/pCi 4.E-07
Thorium-228+D 0.8 pCi/g RAGS 1.5E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-06

EXTERNAL Uranium-238+D 113 pCi/g RAGS 6.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-06
Uranium-235+D 1.5 pCi/g RAGS 8.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-07
Uranium-234 19 pCi/g RAGS 1.1E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.8 pCi/g RAGS 4.7E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.8 pCi/g RAGS 4.7E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.8 pCi/g RAGS 4.7E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 1.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 3.0E-01 pCi 9.4E-09 risk/pCi 3.E-09

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-235+D 1.5 pCi/g RAGS 3.9E-03 pCi 1.0E-08 risk/pCi 4.E-11
Uranium-234 19 pCi/g RAGS 5.0E-02 pCi 1.1E-08 risk/pCi 6.E-10
Thorium-232 0.8 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.8 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.8 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-09
EXPOSURE POINT TOTAL 4.E-09

EXPOSURE MEDIUM TOTAL 4.E-09

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.85
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 7.7E+02 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.1 pCi/g RAGS 9.6E+00 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 1.3 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.59 pCi/g RAGS 5.7E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.59 pCi/g RAGS 5.7E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.59 pCi/g RAGS 5.7E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 8 pCi/g RAGS 1.2E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.1 pCi/g RAGS 1.5E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 8.E-09
Uranium-234 1.3 pCi/g RAGS 1.9E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-11
Thorium-232 0.59 pCi/g RAGS 8.7E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.59 pCi/g RAGS 8.7E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.59 pCi/g RAGS 8.7E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 3.9E-03 pCi 9.4E-09 risk/pCi 4.E-11
Uranium-235+D 0.1 pCi/g RAGS 4.9E-05 pCi 1.0E-08 risk/pCi 5.E-13

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 1.3 pCi/g RAGS 6.4E-04 pCi 1.1E-08 risk/pCi 7.E-12
Thorium-232 0.59 pCi/g RAGS 2.9E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.59 pCi/g RAGS 2.9E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.59 pCi/g RAGS 2.9E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 05/25/12
Checked by / Date: JHP 05/29/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-085-Future-A7-Child-RecVis.xls, RAD-CALC Page 1 of 1 5/25/2012



TABLE 8-F.86
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 6.3E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.09 pCi/g RAGS 8.6E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 1.1 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.7 pCi/g RAGS 6.7E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.7 pCi/g RAGS 6.7E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.7 pCi/g RAGS 6.7E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 9.8E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.09 pCi/g RAGS 1.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-09
Uranium-234 1.1 pCi/g RAGS 1.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-11
Thorium-232 0.7 pCi/g RAGS 1.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.7 pCi/g RAGS 1.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.7 pCi/g RAGS 1.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 3.2E-03 pCi 9.4E-09 risk/pCi 3.E-11
Uranium-235+D 0.09 pCi/g RAGS 4.4E-05 pCi 1.0E-08 risk/pCi 4.E-13

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 1.1 pCi/g RAGS 5.4E-04 pCi 1.1E-08 risk/pCi 6.E-12
Thorium-232 0.7 pCi/g RAGS 3.4E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.7 pCi/g RAGS 3.4E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.7 pCi/g RAGS 3.4E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.87
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 1.5E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.1 pCi/g RAGS 1.9E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.3 pCi/g RAGS 2.5E+02 pCi 1.6E-10 risk/pCi 4.E-08
Thorium-232 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.59 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 8 pCi/g RAGS 4.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.1 pCi/g RAGS 5.9E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 1.3 pCi/g RAGS 7.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.59 pCi/g RAGS 3.5E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.59 pCi/g RAGS 3.5E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.59 pCi/g RAGS 3.5E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 2.1E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.1 pCi/g RAGS 2.6E-04 pCi 1.0E-08 risk/pCi 3.E-12

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 1.3 pCi/g RAGS 3.4E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.59 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.59 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.59 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06

Prepared by / Date: KJC 05/25/12
Checked by / Date: JHP 05/29/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-087-Future-A7-Adult-RecVis.xls, RAD-CALC Page 1 of 1 5/25/2012



TABLE 8-F.88
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 1.3E+03 pCi 2.1E-10 risk/pCi 3.E-07

Uranium-235+D 0.09 pCi/g RAGS 1.7E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.7 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.7 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.7 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 3.9E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-07
Uranium-235+D 0.09 pCi/g RAGS 5.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 1.1 pCi/g RAGS 6.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.7 pCi/g RAGS 4.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.7 pCi/g RAGS 4.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.7 pCi/g RAGS 4.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 1.7E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.09 pCi/g RAGS 2.3E-04 pCi 1.0E-08 risk/pCi 2.E-12

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 1.1 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.7 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.7 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.7 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.89
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 7.4E+01 pCi 2.1E-10 risk/pCi 2.E-08

Uranium-235+D 0.01 pCi/g RAGS 9.6E-01 pCi 1.6E-10 risk/pCi 2.E-10
Uranium-234 0.13 pCi/g RAGS 1.2E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.51 pCi/g RAGS 4.9E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.51 pCi/g RAGS 4.9E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.51 pCi/g RAGS 4.9E+01 pCi 8.1E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 1.1E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-08
Uranium-235+D 0.01 pCi/g RAGS 1.5E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 8.E-10
Uranium-234 0.13 pCi/g RAGS 1.9E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-12
Thorium-232 0.51 pCi/g RAGS 7.5E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.51 pCi/g RAGS 7.5E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 3.E-07
Thorium-228+D 0.51 pCi/g RAGS 7.5E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 6.E-07

EXPOSURE ROUTE TOTAL 9.E-07
EXPOSURE POINT TOTAL 1.E-06

EXPOSURE MEDIUM TOTAL 1.E-06

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 3.8E-04 pCi 9.4E-09 risk/pCi 4.E-12
Uranium-235+D 0.01 pCi/g RAGS 4.9E-06 pCi 1.0E-08 risk/pCi 5.E-14

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 0.13 pCi/g RAGS 6.4E-05 pCi 1.1E-08 risk/pCi 7.E-13
Thorium-232 0.51 pCi/g RAGS 2.5E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.51 pCi/g RAGS 2.5E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.51 pCi/g RAGS 2.5E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 5.E-11
EXPOSURE POINT TOTAL 5.E-11

EXPOSURE MEDIUM TOTAL 5.E-11

SOIL TOTAL 1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06
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TABLE 8-F.90
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 1.5E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.01 pCi/g RAGS 1.9E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.13 pCi/g RAGS 2.5E+01 pCi 1.6E-10 risk/pCi 4.E-09
Thorium-232 0.51 pCi/g RAGS 9.8E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.51 pCi/g RAGS 9.8E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.51 pCi/g RAGS 9.8E+01 pCi 8.1E-10 risk/pCi 8.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 4.6E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-08
Uranium-235+D 0.01 pCi/g RAGS 5.9E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-09
Uranium-234 0.13 pCi/g RAGS 7.7E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.51 pCi/g RAGS 3.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.51 pCi/g RAGS 3.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.51 pCi/g RAGS 3.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 4.E-06

EXPOSURE MEDIUM TOTAL 4.E-06

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 2.0E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.01 pCi/g RAGS 2.6E-05 pCi 1.0E-08 risk/pCi 3.E-13

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 0.13 pCi/g RAGS 3.4E-04 pCi 1.1E-08 risk/pCi 4.E-12
Thorium-232 0.51 pCi/g RAGS 1.3E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.51 pCi/g RAGS 1.3E-03 pCi 5.2E-09 risk/pCi 7.E-12
Thorium-228+D 0.51 pCi/g RAGS 1.3E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 4.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06
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TABLE 8-F.91
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 1.2E+03 pCi 2.1E-10 risk/pCi 2.E-07

Uranium-235+D 0.15 pCi/g RAGS 1.4E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 2 pCi/g RAGS 1.9E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 12 pCi/g RAGS 1.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.15 pCi/g RAGS 2.2E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 2 pCi/g RAGS 3.0E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-11
Thorium-232 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 5.9E-03 pCi 9.4E-09 risk/pCi 5.E-11
Uranium-235+D 0.15 pCi/g RAGS 7.3E-05 pCi 1.0E-08 risk/pCi 7.E-13

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 2 pCi/g RAGS 9.8E-04 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.58 pCi/g RAGS 2.8E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.92
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 3.4E+02 pCi 2.1E-10 risk/pCi 7.E-08

Uranium-235+D 0.045 pCi/g RAGS 4.3E+00 pCi 1.6E-10 risk/pCi 7.E-10
Uranium-234 0.58 pCi/g RAGS 5.6E+01 pCi 1.6E-10 risk/pCi 9.E-09
Thorium-232 0.68 pCi/g RAGS 6.5E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.68 pCi/g RAGS 6.5E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.68 pCi/g RAGS 6.5E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 5.2E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-08
Uranium-235+D 0.045 pCi/g RAGS 6.7E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-09
Uranium-234 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.68 pCi/g RAGS 1.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.68 pCi/g RAGS 1.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 1.7E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.045 pCi/g RAGS 2.2E-05 pCi 1.0E-08 risk/pCi 2.E-13

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 0.58 pCi/g RAGS 2.8E-04 pCi 1.1E-08 risk/pCi 3.E-12
Thorium-232 0.68 pCi/g RAGS 3.3E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.68 pCi/g RAGS 3.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.68 pCi/g RAGS 3.3E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 8.E-11
EXPOSURE POINT TOTAL 8.E-11

EXPOSURE MEDIUM TOTAL 8.E-11

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.93
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 2.3E+03 pCi 2.1E-10 risk/pCi 5.E-07

Uranium-235+D 0.15 pCi/g RAGS 2.9E+01 pCi 1.6E-10 risk/pCi 5.E-09
Uranium-234 2 pCi/g RAGS 3.8E+02 pCi 1.6E-10 risk/pCi 6.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 12 pCi/g RAGS 7.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-07
Uranium-235+D 0.15 pCi/g RAGS 8.9E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-08
Uranium-234 2 pCi/g RAGS 1.2E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-10
Thorium-232 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 3.1E-02 pCi 9.4E-09 risk/pCi 3.E-10
Uranium-235+D 0.15 pCi/g RAGS 3.9E-04 pCi 1.0E-08 risk/pCi 4.E-12

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 2 pCi/g RAGS 5.2E-03 pCi 1.1E-08 risk/pCi 6.E-11
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06

Prepared by / Date: KJC 05/29/12
Checked by / Date: JHP 05/30/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-093-Future-B1-Adult-RecVis.xls, RAD-CALC Page 1 of 1 5/29/2012



TABLE 8-F.94
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 6.7E+02 pCi 2.1E-10 risk/pCi 1.E-07

Uranium-235+D 0.045 pCi/g RAGS 8.6E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 0.58 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 2.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.045 pCi/g RAGS 2.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.68 pCi/g RAGS 4.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.68 pCi/g RAGS 4.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.68 pCi/g RAGS 4.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 9.1E-03 pCi 9.4E-09 risk/pCi 9.E-11
Uranium-235+D 0.045 pCi/g RAGS 1.2E-04 pCi 1.0E-08 risk/pCi 1.E-12

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 0.58 pCi/g RAGS 1.5E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.68 pCi/g RAGS 1.8E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.68 pCi/g RAGS 1.8E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06

Prepared by / Date: KJC 05/31/12
Checked by / Date: JHP 06/01/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-094-Future-B1-Adult-RecVis.xls, RAD-CALC Page 1 of 1 5/31/2012



TABLE 8-F.95
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 9.6E+02 pCi 2.1E-10 risk/pCi 2.E-07
Uranium-235+D 0.14 pCi/g RAGS 1.3E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 1.8 pCi/g RAGS 1.7E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 10 pCi/g RAGS 1.5E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.8 pCi/g RAGS 2.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-11
Thorium-232 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 4.9E-03 pCi 9.4E-09 risk/pCi 5.E-11

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.14 pCi/g RAGS 6.9E-05 pCi 1.0E-08 risk/pCi 7.E-13
Uranium-234 1.8 pCi/g RAGS 8.8E-04 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.58 pCi/g RAGS 2.8E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.96
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 9.4E+02 pCi 2.1E-10 risk/pCi 2.E-07
Uranium-235+D 0.13 pCi/g RAGS 1.2E+01 pCi 1.6E-10 risk/pCi 2.E-09
Uranium-234 1.6 pCi/g RAGS 1.5E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.65 pCi/g RAGS 6.2E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.65 pCi/g RAGS 6.2E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.65 pCi/g RAGS 6.2E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 1.4E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.13 pCi/g RAGS 1.9E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.6 pCi/g RAGS 2.4E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.65 pCi/g RAGS 9.6E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.65 pCi/g RAGS 9.6E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.65 pCi/g RAGS 9.6E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 4.8E-03 pCi 9.4E-09 risk/pCi 4.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 0.13 pCi/g RAGS 6.4E-05 pCi 1.0E-08 risk/pCi 6.E-13
Uranium-234 1.6 pCi/g RAGS 7.8E-04 pCi 1.1E-08 risk/pCi 9.E-12
Thorium-232 0.65 pCi/g RAGS 3.2E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.65 pCi/g RAGS 3.2E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.65 pCi/g RAGS 3.2E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.97
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 1.9E+03 pCi 2.1E-10 risk/pCi 4.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.7E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 1.8 pCi/g RAGS 3.5E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 8.E-07

EXTERNAL Uranium-238+D 10 pCi/g RAGS 5.9E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-07
Uranium-235+D 0.14 pCi/g RAGS 8.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 1.8 pCi/g RAGS 1.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-10
Thorium-232 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 2.6E-02 pCi 9.4E-09 risk/pCi 2.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.14 pCi/g RAGS 3.7E-04 pCi 1.0E-08 risk/pCi 4.E-12
Uranium-234 1.8 pCi/g RAGS 4.7E-03 pCi 1.1E-08 risk/pCi 5.E-11
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.98
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 1.9E+03 pCi 2.1E-10 risk/pCi 4.E-07
Uranium-235+D 0.13 pCi/g RAGS 2.5E+01 pCi 1.6E-10 risk/pCi 4.E-09
Uranium-234 1.6 pCi/g RAGS 3.1E+02 pCi 1.6E-10 risk/pCi 5.E-08
Thorium-232 0.65 pCi/g RAGS 1.2E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.65 pCi/g RAGS 1.2E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.65 pCi/g RAGS 1.2E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 5.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-07
Uranium-235+D 0.13 pCi/g RAGS 7.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 1.6 pCi/g RAGS 9.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.65 pCi/g RAGS 3.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.65 pCi/g RAGS 3.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.65 pCi/g RAGS 3.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 2.6E-02 pCi 9.4E-09 risk/pCi 2.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.13 pCi/g RAGS 3.4E-04 pCi 1.0E-08 risk/pCi 3.E-12
Uranium-234 1.6 pCi/g RAGS 4.2E-03 pCi 1.1E-08 risk/pCi 5.E-11
Thorium-232 0.65 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.65 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.65 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.99
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 6.1E+02 pCi 2.1E-10 risk/pCi 1.E-07
Uranium-235+D 0.083 pCi/g RAGS 8.0E+00 pCi 1.6E-10 risk/pCi 1.E-09
Uranium-234 1.1 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08
Thorium-232 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.58 pCi/g RAGS 5.6E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 9.5E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.083 pCi/g RAGS 1.2E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-09
Uranium-234 1.1 pCi/g RAGS 1.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-11
Thorium-232 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.58 pCi/g RAGS 8.6E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 7.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 3.1E-03 pCi 9.4E-09 risk/pCi 3.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-235+D 0.083 pCi/g RAGS 4.1E-05 pCi 1.0E-08 risk/pCi 4.E-13
Uranium-234 1.1 pCi/g RAGS 5.4E-04 pCi 1.1E-08 risk/pCi 6.E-12
Thorium-232 0.58 pCi/g RAGS 2.8E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.58 pCi/g RAGS 2.8E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 9.E-11
EXPOSURE POINT TOTAL 9.E-11

EXPOSURE MEDIUM TOTAL 9.E-11

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.100
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 1.4E+03 pCi 2.1E-10 risk/pCi 3.E-07
Uranium-235+D 0.19 pCi/g RAGS 1.8E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 2.5 pCi/g RAGS 2.4E+02 pCi 1.6E-10 risk/pCi 4.E-08
Thorium-232 0.67 pCi/g RAGS 6.4E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.67 pCi/g RAGS 6.4E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.67 pCi/g RAGS 6.4E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 15 pCi/g RAGS 2.2E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.19 pCi/g RAGS 2.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 2.5 pCi/g RAGS 3.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.67 pCi/g RAGS 9.9E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.67 pCi/g RAGS 9.9E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.67 pCi/g RAGS 9.9E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 7.3E-03 pCi 9.4E-09 risk/pCi 7.E-11

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-235+D 0.19 pCi/g RAGS 9.3E-05 pCi 1.0E-08 risk/pCi 9.E-13
Uranium-234 2.5 pCi/g RAGS 1.2E-03 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.67 pCi/g RAGS 3.3E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.67 pCi/g RAGS 3.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.67 pCi/g RAGS 3.3E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.101
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 1.2E+03 pCi 2.1E-10 risk/pCi 3.E-07
Uranium-235+D 0.083 pCi/g RAGS 1.6E+01 pCi 1.6E-10 risk/pCi 3.E-09
Uranium-234 1.1 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08
Thorium-232 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 3.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-07
Uranium-235+D 0.083 pCi/g RAGS 4.9E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 1.1 pCi/g RAGS 6.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.58 pCi/g RAGS 3.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 1.7E-02 pCi 9.4E-09 risk/pCi 2.E-10

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 0.083 pCi/g RAGS 2.2E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 1.1 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.58 pCi/g RAGS 1.5E-03 pCi 4.3E-08 risk/pCi 7.E-11
Radium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.5E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 5.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06
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TABLE 8-F.102
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 2.9E+03 pCi 2.1E-10 risk/pCi 6.E-07
Uranium-235+D 0.19 pCi/g RAGS 3.6E+01 pCi 1.6E-10 risk/pCi 6.E-09
Uranium-234 2.5 pCi/g RAGS 4.8E+02 pCi 1.6E-10 risk/pCi 8.E-08
Thorium-232 0.67 pCi/g RAGS 1.3E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.67 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.67 pCi/g RAGS 1.3E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 15 pCi/g RAGS 8.9E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.19 pCi/g RAGS 1.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-08
Uranium-234 2.5 pCi/g RAGS 1.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-10
Thorium-232 0.67 pCi/g RAGS 4.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.67 pCi/g RAGS 4.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.67 pCi/g RAGS 4.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 7.E-06

EXPOSURE MEDIUM TOTAL 7.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 3.9E-02 pCi 9.4E-09 risk/pCi 4.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.19 pCi/g RAGS 5.0E-04 pCi 1.0E-08 risk/pCi 5.E-12
Uranium-234 2.5 pCi/g RAGS 6.5E-03 pCi 1.1E-08 risk/pCi 7.E-11
Thorium-232 0.67 pCi/g RAGS 1.7E-03 pCi 4.3E-08 risk/pCi 8.E-11
Radium-228+D 0.67 pCi/g RAGS 1.7E-03 pCi 5.2E-09 risk/pCi 9.E-12
Thorium-228+D 0.67 pCi/g RAGS 1.7E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 8.E-10
EXPOSURE POINT TOTAL 8.E-10

EXPOSURE MEDIUM TOTAL 8.E-10

SOIL TOTAL 7.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06
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TABLE 8-F.103
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 1.3E+02 pCi 5.6E-11 risk/pCi 8.E-09

Uranium-235+D 0.0087 pCi/g RAGS 1.8E+00 pCi 5.0E-11 risk/pCi 9.E-11
Uranium-234 0.11 pCi/g RAGS 2.2E+01 pCi 5.1E-11 risk/pCi 1.E-09
Thorium-232 0.64 pCi/g RAGS 1.3E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.64 pCi/g RAGS 1.3E+02 pCi 6.7E-10 risk/pCi 9.E-08
Thorium-228+D 0.64 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 1.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.0087 pCi/g RAGS 2.2E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.11 pCi/g RAGS 2.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-11
Thorium-232 0.64 pCi/g RAGS 1.6E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.64 pCi/g RAGS 1.6E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.64 pCi/g RAGS 1.6E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 3.6E-03 pCi 9.4E-09 risk/pCi 3.E-11
Uranium-235+D 0.0087 pCi/g RAGS 4.7E-05 pCi 1.0E-08 risk/pCi 5.E-13
Uranium-234 0.11 pCi/g RAGS 6.0E-04 pCi 1.1E-08 risk/pCi 7.E-12

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.64 pCi/g RAGS 3.5E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.64 pCi/g RAGS 3.5E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.64 pCi/g RAGS 3.5E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.104
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 7.8E+02 pCi 5.6E-11 risk/pCi 4.E-08

Uranium-235+D 0.051 pCi/g RAGS 1.0E+01 pCi 5.0E-11 risk/pCi 5.E-10
Uranium-234 0.66 pCi/g RAGS 1.3E+02 pCi 5.1E-11 risk/pCi 7.E-09
Thorium-232 0.64 pCi/g RAGS 1.3E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.64 pCi/g RAGS 1.3E+02 pCi 6.7E-10 risk/pCi 9.E-08
Thorium-228+D 0.64 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 9.9E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.051 pCi/g RAGS 1.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-08
Uranium-234 0.66 pCi/g RAGS 1.7E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-10
Thorium-232 0.64 pCi/g RAGS 1.6E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.64 pCi/g RAGS 1.6E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.64 pCi/g RAGS 1.6E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 2.1E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.051 pCi/g RAGS 2.8E-04 pCi 1.0E-08 risk/pCi 3.E-12
Uranium-234 0.66 pCi/g RAGS 3.6E-03 pCi 1.1E-08 risk/pCi 4.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.64 pCi/g RAGS 3.5E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.64 pCi/g RAGS 3.5E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.64 pCi/g RAGS 3.5E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 9.E-10
EXPOSURE POINT TOTAL 9.E-10

EXPOSURE MEDIUM TOTAL 9.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.105
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 1.8E+02 pCi 5.6E-11 risk/pCi 1.E-08

Uranium-235+D 0.011 pCi/g RAGS 2.2E+00 pCi 5.0E-11 risk/pCi 1.E-10
Uranium-234 0.15 pCi/g RAGS 3.0E+01 pCi 5.1E-11 risk/pCi 2.E-09
Thorium-232 0.61 pCi/g RAGS 1.2E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 6.7E-10 risk/pCi 8.E-08
Thorium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 2.2E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.011 pCi/g RAGS 2.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 0.15 pCi/g RAGS 3.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.61 pCi/g RAGS 1.5E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.61 pCi/g RAGS 1.5E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.61 pCi/g RAGS 1.5E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 4.7E-03 pCi 9.4E-09 risk/pCi 4.E-11
Uranium-235+D 0.011 pCi/g RAGS 6.0E-05 pCi 1.0E-08 risk/pCi 6.E-13
Uranium-234 0.15 pCi/g RAGS 8.1E-04 pCi 1.1E-08 risk/pCi 9.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.61 pCi/g RAGS 3.3E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.61 pCi/g RAGS 3.3E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.61 pCi/g RAGS 3.3E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.106
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 1.2E+03 pCi 5.6E-11 risk/pCi 7.E-08

Uranium-235+D 0.076 pCi/g RAGS 1.5E+01 pCi 5.0E-11 risk/pCi 8.E-10
Uranium-234 0.98 pCi/g RAGS 2.0E+02 pCi 5.1E-11 risk/pCi 1.E-08
Thorium-232 0.53 pCi/g RAGS 1.1E+02 pCi 8.5E-11 risk/pCi 9.E-09
Radium-228+D 0.53 pCi/g RAGS 1.1E+02 pCi 6.7E-10 risk/pCi 7.E-08
Thorium-228+D 0.53 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 1.5E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.076 pCi/g RAGS 1.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 0.98 pCi/g RAGS 2.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-10
Thorium-232 0.53 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.53 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.53 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 3.1E-02 pCi 9.4E-09 risk/pCi 3.E-10
Uranium-235+D 0.076 pCi/g RAGS 4.1E-04 pCi 1.0E-08 risk/pCi 4.E-12
Uranium-234 0.98 pCi/g RAGS 5.3E-03 pCi 1.1E-08 risk/pCi 6.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.53 pCi/g RAGS 2.9E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.53 pCi/g RAGS 2.9E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.53 pCi/g RAGS 2.9E-03 pCi 1.4E-07 risk/pCi 4.E-10

EXPOSURE ROUTE TOTAL 9.E-10
EXPOSURE POINT TOTAL 9.E-10

EXPOSURE MEDIUM TOTAL 9.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.107
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 4.4E+02 pCi 5.6E-11 risk/pCi 2.E-08

Uranium-235+D 0.029 pCi/g RAGS 5.8E+00 pCi 5.0E-11 risk/pCi 3.E-10
Uranium-234 0.38 pCi/g RAGS 7.6E+01 pCi 5.1E-11 risk/pCi 4.E-09
Thorium-232 0.73 pCi/g RAGS 1.5E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.73 pCi/g RAGS 1.5E+02 pCi 6.7E-10 risk/pCi 1.E-07
Thorium-228+D 0.73 pCi/g RAGS 1.5E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 5.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-07
Uranium-235+D 0.029 pCi/g RAGS 7.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 0.38 pCi/g RAGS 9.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.73 pCi/g RAGS 1.8E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.73 pCi/g RAGS 1.8E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-06
Thorium-228+D 0.73 pCi/g RAGS 1.8E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 1.2E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.029 pCi/g RAGS 1.6E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 0.38 pCi/g RAGS 2.1E-03 pCi 1.1E-08 risk/pCi 2.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.73 pCi/g RAGS 4.0E-03 pCi 4.3E-08 risk/pCi 2.E-10
Radium-228+D 0.73 pCi/g RAGS 4.0E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.73 pCi/g RAGS 4.0E-03 pCi 1.4E-07 risk/pCi 6.E-10

EXPOSURE ROUTE TOTAL 9.E-10
EXPOSURE POINT TOTAL 9.E-10

EXPOSURE MEDIUM TOTAL 9.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.108
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 5.4E+03 pCi 5.6E-11 risk/pCi 3.E-07

Uranium-235+D 0.36 pCi/g RAGS 7.2E+01 pCi 5.0E-11 risk/pCi 4.E-09
Uranium-234 4.6 pCi/g RAGS 9.3E+02 pCi 5.1E-11 risk/pCi 5.E-08
Thorium-232 0.56 pCi/g RAGS 1.1E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 6.7E-10 risk/pCi 8.E-08
Thorium-228+D 0.56 pCi/g RAGS 1.1E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 27 pCi/g RAGS 6.8E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-06
Uranium-235+D 0.36 pCi/g RAGS 9.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-07
Uranium-234 4.6 pCi/g RAGS 1.2E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.56 pCi/g RAGS 1.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.56 pCi/g RAGS 1.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.56 pCi/g RAGS 1.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 3.E-05
EXPOSURE POINT TOTAL 3.E-05

EXPOSURE MEDIUM TOTAL 3.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 1.5E-01 pCi 9.4E-09 risk/pCi 1.E-09
Uranium-235+D 0.36 pCi/g RAGS 1.9E-03 pCi 1.0E-08 risk/pCi 2.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 4.6 pCi/g RAGS 2.5E-02 pCi 1.1E-08 risk/pCi 3.E-10
Thorium-232 0.56 pCi/g RAGS 3.0E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.56 pCi/g RAGS 3.0E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.56 pCi/g RAGS 3.0E-03 pCi 1.4E-07 risk/pCi 4.E-10

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 3.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05
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TABLE 8-F.109
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 1.8E+03 pCi 5.6E-11 risk/pCi 1.E-07

Uranium-235+D 0.11 pCi/g RAGS 2.2E+01 pCi 5.0E-11 risk/pCi 1.E-09
Uranium-234 1.5 pCi/g RAGS 3.0E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.68 pCi/g RAGS 1.4E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.68 pCi/g RAGS 1.4E+02 pCi 6.7E-10 risk/pCi 9.E-08
Thorium-228+D 0.68 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 2.2E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 0.11 pCi/g RAGS 2.8E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 1.5 pCi/g RAGS 3.8E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.68 pCi/g RAGS 1.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.68 pCi/g RAGS 1.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-06
Thorium-228+D 0.68 pCi/g RAGS 1.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 4.7E-02 pCi 9.4E-09 risk/pCi 4.E-10
Uranium-235+D 0.11 pCi/g RAGS 6.0E-04 pCi 1.0E-08 risk/pCi 6.E-12

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 1.5 pCi/g RAGS 8.1E-03 pCi 1.1E-08 risk/pCi 9.E-11
Thorium-232 0.68 pCi/g RAGS 3.7E-03 pCi 4.3E-08 risk/pCi 2.E-10
Radium-228+D 0.68 pCi/g RAGS 3.7E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.68 pCi/g RAGS 3.7E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.110
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 5.3E+04 pCi 5.6E-11 risk/pCi 3.E-06
Uranium-235+D 3.4 pCi/g RAGS 6.8E+02 pCi 5.0E-11 risk/pCi 3.E-08
Uranium-234 45 pCi/g RAGS 9.1E+03 pCi 5.1E-11 risk/pCi 5.E-07
Thorium-232 0.61 pCi/g RAGS 1.2E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 6.7E-10 risk/pCi 8.E-08
Thorium-228+D 0.61 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 4.E-06

EXTERNAL Uranium-238+D 265 pCi/g RAGS 6.7E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-05
Uranium-235+D 3.4 pCi/g RAGS 8.6E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-06
Uranium-234 45 pCi/g RAGS 1.1E+02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-08
Thorium-232 0.61 pCi/g RAGS 1.5E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.61 pCi/g RAGS 1.5E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.61 pCi/g RAGS 1.5E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 1.E-04
EXPOSURE POINT TOTAL 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-04

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 1.4E+00 pCi 9.4E-09 risk/pCi 1.E-08

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 3.4 pCi/g RAGS 1.8E-02 pCi 1.0E-08 risk/pCi 2.E-10
Uranium-234 45 pCi/g RAGS 2.4E-01 pCi 1.1E-08 risk/pCi 3.E-09
Thorium-232 0.61 pCi/g RAGS 3.3E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.61 pCi/g RAGS 3.3E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.61 pCi/g RAGS 3.3E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 2.E-08
EXPOSURE POINT TOTAL 2.E-08

EXPOSURE MEDIUM TOTAL 2.E-08

SOIL TOTAL 1.E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04
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TABLE 8-F.111
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 2.3E+04 pCi 5.6E-11 risk/pCi 1.E-06
Uranium-235+D 1.5 pCi/g RAGS 3.0E+02 pCi 5.0E-11 risk/pCi 2.E-08
Uranium-234 19 pCi/g RAGS 3.8E+03 pCi 5.1E-11 risk/pCi 2.E-07
Thorium-232 0.8 pCi/g RAGS 1.6E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.8 pCi/g RAGS 1.6E+02 pCi 6.7E-10 risk/pCi 1.E-07
Thorium-228+D 0.8 pCi/g RAGS 1.6E+02 pCi 1.6E-10 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 2.E-06

EXTERNAL Uranium-238+D 113 pCi/g RAGS 2.9E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-05
Uranium-235+D 1.5 pCi/g RAGS 3.8E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-06
Uranium-234 19 pCi/g RAGS 4.8E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-08
Thorium-232 0.8 pCi/g RAGS 2.0E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 7.E-10
Radium-228+D 0.8 pCi/g RAGS 2.0E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 9.E-06
Thorium-228+D 0.8 pCi/g RAGS 2.0E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 6.1E-01 pCi 9.4E-09 risk/pCi 6.E-09

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 1.5 pCi/g RAGS 8.1E-03 pCi 1.0E-08 risk/pCi 8.E-11
Uranium-234 19 pCi/g RAGS 1.0E-01 pCi 1.1E-08 risk/pCi 1.E-09
Thorium-232 0.8 pCi/g RAGS 4.3E-03 pCi 4.3E-08 risk/pCi 2.E-10
Radium-228+D 0.8 pCi/g RAGS 4.3E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.8 pCi/g RAGS 4.3E-03 pCi 1.4E-07 risk/pCi 6.E-10

EXPOSURE ROUTE TOTAL 8.E-09
EXPOSURE POINT TOTAL 8.E-09

EXPOSURE MEDIUM TOTAL 8.E-09

SOIL TOTAL 6.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-05
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TABLE 8-F.112
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 1.6E+03 pCi 5.6E-11 risk/pCi 9.E-08

Uranium-235+D 0.1 pCi/g RAGS 2.0E+01 pCi 5.0E-11 risk/pCi 1.E-09
Uranium-234 1.3 pCi/g RAGS 2.6E+02 pCi 5.1E-11 risk/pCi 1.E-08
Thorium-232 0.59 pCi/g RAGS 1.2E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.59 pCi/g RAGS 1.2E+02 pCi 6.7E-10 risk/pCi 8.E-08
Thorium-228+D 0.59 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 8 pCi/g RAGS 2.0E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.1 pCi/g RAGS 2.5E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 1.3 pCi/g RAGS 3.3E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-10
Thorium-232 0.59 pCi/g RAGS 1.5E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-10
Radium-228+D 0.59 pCi/g RAGS 1.5E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.59 pCi/g RAGS 1.5E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 4.3E-02 pCi 9.4E-09 risk/pCi 4.E-10
Uranium-235+D 0.1 pCi/g RAGS 5.4E-04 pCi 1.0E-08 risk/pCi 5.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.3 pCi/g RAGS 7.0E-03 pCi 1.1E-08 risk/pCi 8.E-11
Thorium-232 0.59 pCi/g RAGS 3.2E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.59 pCi/g RAGS 3.2E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.59 pCi/g RAGS 3.2E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.113
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 1.3E+03 pCi 5.6E-11 risk/pCi 7.E-08

Uranium-235+D 0.09 pCi/g RAGS 1.8E+01 pCi 5.0E-11 risk/pCi 9.E-10
Uranium-234 1.1 pCi/g RAGS 2.2E+02 pCi 5.1E-11 risk/pCi 1.E-08
Thorium-232 0.7 pCi/g RAGS 1.4E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.7 pCi/g RAGS 1.4E+02 pCi 6.7E-10 risk/pCi 9.E-08
Thorium-228+D 0.7 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 1.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.09 pCi/g RAGS 2.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 1.1 pCi/g RAGS 2.8E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-10
Thorium-232 0.7 pCi/g RAGS 1.8E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.7 pCi/g RAGS 1.8E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-06
Thorium-228+D 0.7 pCi/g RAGS 1.8E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 3.6E-02 pCi 9.4E-09 risk/pCi 3.E-10
Uranium-235+D 0.09 pCi/g RAGS 4.9E-04 pCi 1.0E-08 risk/pCi 5.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.1 pCi/g RAGS 6.0E-03 pCi 1.1E-08 risk/pCi 7.E-11
Thorium-232 0.7 pCi/g RAGS 3.8E-03 pCi 4.3E-08 risk/pCi 2.E-10
Radium-228+D 0.7 pCi/g RAGS 3.8E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.7 pCi/g RAGS 3.8E-03 pCi 1.4E-07 risk/pCi 5.E-10

EXPOSURE ROUTE TOTAL 1.E-09
EXPOSURE POINT TOTAL 1.E-09

EXPOSURE MEDIUM TOTAL 1.E-09

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.114
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 1.5E+02 pCi 5.6E-11 risk/pCi 9.E-09

Uranium-235+D 0.01 pCi/g RAGS 2.0E+00 pCi 5.0E-11 risk/pCi 1.E-10
Uranium-234 0.13 pCi/g RAGS 2.6E+01 pCi 5.1E-11 risk/pCi 1.E-09
Thorium-232 0.51 pCi/g RAGS 1.0E+02 pCi 8.5E-11 risk/pCi 9.E-09
Radium-228+D 0.51 pCi/g RAGS 1.0E+02 pCi 6.7E-10 risk/pCi 7.E-08
Thorium-228+D 0.51 pCi/g RAGS 1.0E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 2.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.01 pCi/g RAGS 2.5E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.13 pCi/g RAGS 3.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-11
Thorium-232 0.51 pCi/g RAGS 1.3E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.51 pCi/g RAGS 1.3E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-06
Thorium-228+D 0.51 pCi/g RAGS 1.3E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 4.2E-03 pCi 9.4E-09 risk/pCi 4.E-11
Uranium-235+D 0.01 pCi/g RAGS 5.4E-05 pCi 1.0E-08 risk/pCi 5.E-13

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 0.13 pCi/g RAGS 7.0E-04 pCi 1.1E-08 risk/pCi 8.E-12
Thorium-232 0.51 pCi/g RAGS 2.8E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.51 pCi/g RAGS 2.8E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.51 pCi/g RAGS 2.8E-03 pCi 1.4E-07 risk/pCi 4.E-10

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.115
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 2.4E+03 pCi 5.6E-11 risk/pCi 1.E-07

Uranium-235+D 0.15 pCi/g RAGS 3.0E+01 pCi 5.0E-11 risk/pCi 2.E-09
Uranium-234 2 pCi/g RAGS 4.0E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.58 pCi/g RAGS 1.2E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 1.2E+02 pCi 6.7E-10 risk/pCi 8.E-08
Thorium-228+D 0.58 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 12 pCi/g RAGS 5.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-07
Uranium-235+D 0.15 pCi/g RAGS 7.2E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 2 pCi/g RAGS 9.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 9.E-11
Radium-228+D 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 4.E-06

EXPOSURE MEDIUM TOTAL 4.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 2.2E-02 pCi 9.4E-09 risk/pCi 2.E-10
Uranium-235+D 0.15 pCi/g RAGS 2.7E-04 pCi 1.0E-08 risk/pCi 3.E-12

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-234 2 pCi/g RAGS 3.6E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.58 pCi/g RAGS 1.1E-03 pCi 4.3E-08 risk/pCi 5.E-11
Radium-228+D 0.58 pCi/g RAGS 1.1E-03 pCi 5.2E-09 risk/pCi 6.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.1E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 4.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06
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TABLE 8-F.116
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 7.0E+02 pCi 5.6E-11 risk/pCi 4.E-08

Uranium-235+D 0.045 pCi/g RAGS 9.1E+00 pCi 5.0E-11 risk/pCi 5.E-10
Uranium-234 0.58 pCi/g RAGS 1.2E+02 pCi 5.1E-11 risk/pCi 6.E-09
Thorium-232 0.68 pCi/g RAGS 1.4E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.68 pCi/g RAGS 1.4E+02 pCi 6.7E-10 risk/pCi 9.E-08
Thorium-228+D 0.68 pCi/g RAGS 1.4E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 1.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.045 pCi/g RAGS 2.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-11
Thorium-232 0.68 pCi/g RAGS 3.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.68 pCi/g RAGS 3.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.68 pCi/g RAGS 3.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 4.E-06

EXPOSURE MEDIUM TOTAL 4.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 6.4E-03 pCi 9.4E-09 risk/pCi 6.E-11
Uranium-235+D 0.045 pCi/g RAGS 8.2E-05 pCi 1.0E-08 risk/pCi 8.E-13

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 0.58 pCi/g RAGS 1.1E-03 pCi 1.1E-08 risk/pCi 1.E-11
Thorium-232 0.68 pCi/g RAGS 1.2E-03 pCi 4.3E-08 risk/pCi 5.E-11
Radium-228+D 0.68 pCi/g RAGS 1.2E-03 pCi 5.2E-09 risk/pCi 6.E-12
Thorium-228+D 0.68 pCi/g RAGS 1.2E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 3.E-10
EXPOSURE POINT TOTAL 3.E-10

EXPOSURE MEDIUM TOTAL 3.E-10

SOIL TOTAL 4.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06
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TABLE 8-F.117
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 2.0E+03 pCi 5.6E-11 risk/pCi 1.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.8E+01 pCi 5.0E-11 risk/pCi 1.E-09
Uranium-234 1.8 pCi/g RAGS 3.6E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.58 pCi/g RAGS 1.2E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 1.2E+02 pCi 6.7E-10 risk/pCi 8.E-08
Thorium-228+D 0.58 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 10 pCi/g RAGS 4.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.14 pCi/g RAGS 6.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 1.8 pCi/g RAGS 8.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 9.E-11
Radium-228+D 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.58 pCi/g RAGS 2.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 4.E-06

EXPOSURE MEDIUM TOTAL 4.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 1.8E-02 pCi 9.4E-09 risk/pCi 2.E-10

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 0.14 pCi/g RAGS 2.6E-04 pCi 1.0E-08 risk/pCi 3.E-12
Uranium-234 1.8 pCi/g RAGS 3.3E-03 pCi 1.1E-08 risk/pCi 4.E-11
Thorium-232 0.58 pCi/g RAGS 1.1E-03 pCi 4.3E-08 risk/pCi 5.E-11
Radium-228+D 0.58 pCi/g RAGS 1.1E-03 pCi 5.2E-09 risk/pCi 6.E-12
Thorium-228+D 0.58 pCi/g RAGS 1.1E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 4.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-06
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TABLE 8-F.118
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 2.0E+03 pCi 5.6E-11 risk/pCi 1.E-07
Uranium-235+D 0.13 pCi/g RAGS 2.6E+01 pCi 5.0E-11 risk/pCi 1.E-09
Uranium-234 1.6 pCi/g RAGS 3.2E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.65 pCi/g RAGS 1.3E+02 pCi 8.5E-11 risk/pCi 1.E-08
Radium-228+D 0.65 pCi/g RAGS 1.3E+02 pCi 6.7E-10 risk/pCi 9.E-08
Thorium-228+D 0.65 pCi/g RAGS 1.3E+02 pCi 1.6E-10 risk/pCi 2.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 4.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.13 pCi/g RAGS 6.2E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 1.6 pCi/g RAGS 7.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.65 pCi/g RAGS 3.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.65 pCi/g RAGS 3.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.65 pCi/g RAGS 3.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-06

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 1.8E-02 pCi 9.4E-09 risk/pCi 2.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.13 pCi/g RAGS 2.4E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 1.6 pCi/g RAGS 2.9E-03 pCi 1.1E-08 risk/pCi 3.E-11
Thorium-232 0.65 pCi/g RAGS 1.2E-03 pCi 4.3E-08 risk/pCi 5.E-11
Radium-228+D 0.65 pCi/g RAGS 1.2E-03 pCi 5.2E-09 risk/pCi 6.E-12
Thorium-228+D 0.65 pCi/g RAGS 1.2E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 5.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-06
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TABLE 8-F.119
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 2.7E+02 pCi 5.6E-11 risk/pCi 2.E-08

Uranium-235+D 0.0087 pCi/g RAGS 3.5E+00 pCi 5.0E-11 risk/pCi 2.E-10
Uranium-234 0.11 pCi/g RAGS 4.4E+01 pCi 5.1E-11 risk/pCi 2.E-09
Thorium-232 0.64 pCi/g RAGS 2.6E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.64 pCi/g RAGS 2.6E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.64 pCi/g RAGS 2.6E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 3.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-07
Uranium-235+D 0.0087 pCi/g RAGS 4.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 0.11 pCi/g RAGS 5.1E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.64 pCi/g RAGS 3.0E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.64 pCi/g RAGS 3.0E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.64 pCi/g RAGS 3.0E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 9.8E-03 pCi 9.4E-09 risk/pCi 9.E-11
Uranium-235+D 0.0087 pCi/g RAGS 1.3E-04 pCi 1.0E-08 risk/pCi 1.E-12
Uranium-234 0.11 pCi/g RAGS 1.6E-03 pCi 1.1E-08 risk/pCi 2.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.64 pCi/g RAGS 9.3E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.64 pCi/g RAGS 9.3E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.64 pCi/g RAGS 9.3E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.120
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 1.6E+03 pCi 5.6E-11 risk/pCi 9.E-08

Uranium-235+D 0.051 pCi/g RAGS 2.1E+01 pCi 5.0E-11 risk/pCi 1.E-09
Uranium-234 0.66 pCi/g RAGS 2.7E+02 pCi 5.1E-11 risk/pCi 1.E-08
Thorium-232 0.64 pCi/g RAGS 2.6E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.64 pCi/g RAGS 2.6E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.64 pCi/g RAGS 2.6E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 1.8E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 0.051 pCi/g RAGS 2.4E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 0.66 pCi/g RAGS 3.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-10
Thorium-232 0.64 pCi/g RAGS 3.0E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.64 pCi/g RAGS 3.0E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.64 pCi/g RAGS 3.0E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 5.7E-02 pCi 9.4E-09 risk/pCi 5.E-10
Uranium-235+D 0.051 pCi/g RAGS 7.4E-04 pCi 1.0E-08 risk/pCi 8.E-12
Uranium-234 0.66 pCi/g RAGS 9.6E-03 pCi 1.1E-08 risk/pCi 1.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.64 pCi/g RAGS 9.3E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.64 pCi/g RAGS 9.3E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.64 pCi/g RAGS 9.3E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.121
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 3.5E+02 pCi 5.6E-11 risk/pCi 2.E-08

Uranium-235+D 0.011 pCi/g RAGS 4.4E+00 pCi 5.0E-11 risk/pCi 2.E-10
Uranium-234 0.15 pCi/g RAGS 6.0E+01 pCi 5.1E-11 risk/pCi 3.E-09
Thorium-232 0.61 pCi/g RAGS 2.5E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.61 pCi/g RAGS 2.5E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.61 pCi/g RAGS 2.5E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 4.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-07
Uranium-235+D 0.011 pCi/g RAGS 5.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 0.15 pCi/g RAGS 6.9E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.61 pCi/g RAGS 2.8E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.61 pCi/g RAGS 2.8E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.61 pCi/g RAGS 2.8E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 1.3E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.011 pCi/g RAGS 1.6E-04 pCi 1.0E-08 risk/pCi 2.E-12
Uranium-234 0.15 pCi/g RAGS 2.2E-03 pCi 1.1E-08 risk/pCi 2.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.61 pCi/g RAGS 8.9E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.61 pCi/g RAGS 8.9E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.61 pCi/g RAGS 8.9E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.122
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 2.3E+03 pCi 5.6E-11 risk/pCi 1.E-07

Uranium-235+D 0.076 pCi/g RAGS 3.1E+01 pCi 5.0E-11 risk/pCi 2.E-09
Uranium-234 0.98 pCi/g RAGS 3.9E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.53 pCi/g RAGS 2.1E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.53 pCi/g RAGS 2.1E+02 pCi 6.7E-10 risk/pCi 1.E-07
Thorium-228+D 0.53 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 2.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 0.076 pCi/g RAGS 3.5E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 0.98 pCi/g RAGS 4.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.53 pCi/g RAGS 2.5E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 8.E-10
Radium-228+D 0.53 pCi/g RAGS 2.5E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.53 pCi/g RAGS 2.5E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 3.E-05
EXPOSURE POINT TOTAL 3.E-05

EXPOSURE MEDIUM TOTAL 3.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 8.5E-02 pCi 9.4E-09 risk/pCi 8.E-10
Uranium-235+D 0.076 pCi/g RAGS 1.1E-03 pCi 1.0E-08 risk/pCi 1.E-11
Uranium-234 0.98 pCi/g RAGS 1.4E-02 pCi 1.1E-08 risk/pCi 2.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.53 pCi/g RAGS 7.7E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.53 pCi/g RAGS 7.7E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.53 pCi/g RAGS 7.7E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 3.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05
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TABLE 8-F.123
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 8.9E+02 pCi 5.6E-11 risk/pCi 5.E-08

Uranium-235+D 0.029 pCi/g RAGS 1.2E+01 pCi 5.0E-11 risk/pCi 6.E-10
Uranium-234 0.38 pCi/g RAGS 1.5E+02 pCi 5.1E-11 risk/pCi 8.E-09
Thorium-232 0.73 pCi/g RAGS 2.9E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.73 pCi/g RAGS 2.9E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.73 pCi/g RAGS 2.9E+02 pCi 1.6E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 1.0E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-06
Uranium-235+D 0.029 pCi/g RAGS 1.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-08
Uranium-234 0.38 pCi/g RAGS 1.8E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-10
Thorium-232 0.73 pCi/g RAGS 3.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.73 pCi/g RAGS 3.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.73 pCi/g RAGS 3.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 3.2E-02 pCi 9.4E-09 risk/pCi 3.E-10
Uranium-235+D 0.029 pCi/g RAGS 4.2E-04 pCi 1.0E-08 risk/pCi 4.E-12
Uranium-234 0.38 pCi/g RAGS 5.5E-03 pCi 1.1E-08 risk/pCi 6.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.73 pCi/g RAGS 1.1E-02 pCi 4.3E-08 risk/pCi 5.E-10
Radium-228+D 0.73 pCi/g RAGS 1.1E-02 pCi 5.2E-09 risk/pCi 6.E-11
Thorium-228+D 0.73 pCi/g RAGS 1.1E-02 pCi 1.4E-07 risk/pCi 2.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.124
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 1.1E+04 pCi 5.6E-11 risk/pCi 6.E-07

Uranium-235+D 0.36 pCi/g RAGS 1.4E+02 pCi 5.0E-11 risk/pCi 7.E-09
Uranium-234 4.6 pCi/g RAGS 1.9E+03 pCi 5.1E-11 risk/pCi 9.E-08
Thorium-232 0.56 pCi/g RAGS 2.3E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.56 pCi/g RAGS 2.3E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.56 pCi/g RAGS 2.3E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 9.E-07

EXTERNAL Uranium-238+D 27 pCi/g RAGS 1.2E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-05
Uranium-235+D 0.36 pCi/g RAGS 1.7E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-07
Uranium-234 4.6 pCi/g RAGS 2.1E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-09
Thorium-232 0.56 pCi/g RAGS 2.6E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 9.E-10
Radium-228+D 0.56 pCi/g RAGS 2.6E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.56 pCi/g RAGS 2.6E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 3.9E-01 pCi 9.4E-09 risk/pCi 4.E-09
Uranium-235+D 0.36 pCi/g RAGS 5.3E-03 pCi 1.0E-08 risk/pCi 5.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 4.6 pCi/g RAGS 6.7E-02 pCi 1.1E-08 risk/pCi 8.E-10
Thorium-232 0.56 pCi/g RAGS 8.2E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.56 pCi/g RAGS 8.2E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.56 pCi/g RAGS 8.2E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 6.E-09
EXPOSURE POINT TOTAL 6.E-09

EXPOSURE MEDIUM TOTAL 6.E-09

SOIL TOTAL 5.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05
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TABLE 8-F.125
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 3.5E+03 pCi 5.6E-11 risk/pCi 2.E-07

Uranium-235+D 0.11 pCi/g RAGS 4.4E+01 pCi 5.0E-11 risk/pCi 2.E-09
Uranium-234 1.5 pCi/g RAGS 6.0E+02 pCi 5.1E-11 risk/pCi 3.E-08
Thorium-232 0.68 pCi/g RAGS 2.7E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.68 pCi/g RAGS 2.7E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.68 pCi/g RAGS 2.7E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 4.0E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-06
Uranium-235+D 0.11 pCi/g RAGS 5.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 1.5 pCi/g RAGS 6.9E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.68 pCi/g RAGS 3.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.68 pCi/g RAGS 3.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.68 pCi/g RAGS 3.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 1.3E-01 pCi 9.4E-09 risk/pCi 1.E-09
Uranium-235+D 0.11 pCi/g RAGS 1.6E-03 pCi 1.0E-08 risk/pCi 2.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 1.5 pCi/g RAGS 2.2E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.68 pCi/g RAGS 9.9E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.68 pCi/g RAGS 9.9E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.68 pCi/g RAGS 9.9E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.126
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 1.1E+05 pCi 5.6E-11 risk/pCi 6.E-06
Uranium-235+D 3.4 pCi/g RAGS 1.4E+03 pCi 5.0E-11 risk/pCi 7.E-08
Uranium-234 45 pCi/g RAGS 1.8E+04 pCi 5.1E-11 risk/pCi 9.E-07
Thorium-232 0.61 pCi/g RAGS 2.5E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.61 pCi/g RAGS 2.5E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.61 pCi/g RAGS 2.5E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 7.E-06

EXTERNAL Uranium-238+D 265 pCi/g RAGS 1.2E+03 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-04
Uranium-235+D 3.4 pCi/g RAGS 1.6E+01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-06
Uranium-234 45 pCi/g RAGS 2.1E+02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-08
Thorium-232 0.61 pCi/g RAGS 2.8E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.61 pCi/g RAGS 2.8E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.61 pCi/g RAGS 2.8E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 2.E-04
EXPOSURE POINT TOTAL 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-04

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 3.9E+00 pCi 9.4E-09 risk/pCi 4.E-08

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 3.4 pCi/g RAGS 5.0E-02 pCi 1.0E-08 risk/pCi 5.E-10
Uranium-234 45 pCi/g RAGS 6.6E-01 pCi 1.1E-08 risk/pCi 7.E-09
Thorium-232 0.61 pCi/g RAGS 8.9E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.61 pCi/g RAGS 8.9E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.61 pCi/g RAGS 8.9E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 5.E-08
EXPOSURE POINT TOTAL 5.E-08

EXPOSURE MEDIUM TOTAL 5.E-08

SOIL TOTAL 2.E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04

Prepared by / Date: KJC 05/25/12
Checked by / Date: JHP 05/29/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-126-Future-A6-Adult-OutdoorCIW.xls, RAD-CALC Page 1 of 1 5/25/2012



TABLE 8-F.127
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 4.5E+04 pCi 5.6E-11 risk/pCi 3.E-06
Uranium-235+D 1.5 pCi/g RAGS 6.0E+02 pCi 5.0E-11 risk/pCi 3.E-08
Uranium-234 19 pCi/g RAGS 7.6E+03 pCi 5.1E-11 risk/pCi 4.E-07
Thorium-232 0.8 pCi/g RAGS 3.2E+02 pCi 8.5E-11 risk/pCi 3.E-08
Radium-228+D 0.8 pCi/g RAGS 3.2E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.8 pCi/g RAGS 3.2E+02 pCi 1.6E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 3.E-06

EXTERNAL Uranium-238+D 113 pCi/g RAGS 5.2E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-05
Uranium-235+D 1.5 pCi/g RAGS 6.9E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-06
Uranium-234 19 pCi/g RAGS 8.8E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-08
Thorium-232 0.8 pCi/g RAGS 3.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.8 pCi/g RAGS 3.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.8 pCi/g RAGS 3.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 1.E-04
EXPOSURE POINT TOTAL 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-04

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 1.6E+00 pCi 9.4E-09 risk/pCi 2.E-08

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 1.5 pCi/g RAGS 2.2E-02 pCi 1.0E-08 risk/pCi 2.E-10
Uranium-234 19 pCi/g RAGS 2.8E-01 pCi 1.1E-08 risk/pCi 3.E-09
Thorium-232 0.8 pCi/g RAGS 1.2E-02 pCi 4.3E-08 risk/pCi 5.E-10
Radium-228+D 0.8 pCi/g RAGS 1.2E-02 pCi 5.2E-09 risk/pCi 6.E-11
Thorium-228+D 0.8 pCi/g RAGS 1.2E-02 pCi 1.4E-07 risk/pCi 2.E-09

EXPOSURE ROUTE TOTAL 2.E-08
EXPOSURE POINT TOTAL 2.E-08

EXPOSURE MEDIUM TOTAL 2.E-08

SOIL TOTAL 1.E-04
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-04
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TABLE 8-F.128
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 3.2E+03 pCi 5.6E-11 risk/pCi 2.E-07

Uranium-235+D 0.1 pCi/g RAGS 4.0E+01 pCi 5.0E-11 risk/pCi 2.E-09
Uranium-234 1.3 pCi/g RAGS 5.2E+02 pCi 5.1E-11 risk/pCi 3.E-08
Thorium-232 0.59 pCi/g RAGS 2.4E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.59 pCi/g RAGS 2.4E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.59 pCi/g RAGS 2.4E+02 pCi 1.6E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 8 pCi/g RAGS 3.7E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-06
Uranium-235+D 0.1 pCi/g RAGS 4.6E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-07
Uranium-234 1.3 pCi/g RAGS 6.0E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.59 pCi/g RAGS 2.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 9.E-10
Radium-228+D 0.59 pCi/g RAGS 2.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.59 pCi/g RAGS 2.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 1.2E-01 pCi 9.4E-09 risk/pCi 1.E-09
Uranium-235+D 0.1 pCi/g RAGS 1.5E-03 pCi 1.0E-08 risk/pCi 1.E-11

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.3 pCi/g RAGS 1.9E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.59 pCi/g RAGS 8.6E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.59 pCi/g RAGS 8.6E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.59 pCi/g RAGS 8.6E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05

Prepared by / Date: KJC 05/25/12
Checked by / Date: JHP 05/29/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-128-Future-A7-Adult-OutdoorCIW.xls, RAD-CALC Page 1 of 1 5/25/2012



TABLE 8-F.129
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 2.7E+03 pCi 5.6E-11 risk/pCi 1.E-07

Uranium-235+D 0.09 pCi/g RAGS 3.6E+01 pCi 5.0E-11 risk/pCi 2.E-09
Uranium-234 1.1 pCi/g RAGS 4.4E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.7 pCi/g RAGS 2.8E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.7 pCi/g RAGS 2.8E+02 pCi 6.7E-10 risk/pCi 2.E-07
Thorium-228+D 0.7 pCi/g RAGS 2.8E+02 pCi 1.6E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 4.E-07

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 3.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 0.09 pCi/g RAGS 4.2E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 1.1 pCi/g RAGS 5.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.7 pCi/g RAGS 3.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.7 pCi/g RAGS 3.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.7 pCi/g RAGS 3.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 4.E-05

EXPOSURE MEDIUM TOTAL 4.E-05

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 9.6E-02 pCi 9.4E-09 risk/pCi 9.E-10
Uranium-235+D 0.09 pCi/g RAGS 1.3E-03 pCi 1.0E-08 risk/pCi 1.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 1.1 pCi/g RAGS 1.6E-02 pCi 1.1E-08 risk/pCi 2.E-10
Thorium-232 0.7 pCi/g RAGS 1.0E-02 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.7 pCi/g RAGS 1.0E-02 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.7 pCi/g RAGS 1.0E-02 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 4.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-05
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TABLE 8-F.130
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 3.1E+02 pCi 5.6E-11 risk/pCi 2.E-08

Uranium-235+D 0.01 pCi/g RAGS 4.0E+00 pCi 5.0E-11 risk/pCi 2.E-10
Uranium-234 0.13 pCi/g RAGS 5.2E+01 pCi 5.1E-11 risk/pCi 3.E-09
Thorium-232 0.51 pCi/g RAGS 2.1E+02 pCi 8.5E-11 risk/pCi 2.E-08
Radium-228+D 0.51 pCi/g RAGS 2.1E+02 pCi 6.7E-10 risk/pCi 1.E-07
Thorium-228+D 0.51 pCi/g RAGS 2.1E+02 pCi 1.6E-10 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 3.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-07
Uranium-235+D 0.01 pCi/g RAGS 4.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-08
Uranium-234 0.13 pCi/g RAGS 6.0E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.51 pCi/g RAGS 2.4E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 8.E-10
Radium-228+D 0.51 pCi/g RAGS 2.4E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-05
Thorium-228+D 0.51 pCi/g RAGS 2.4E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 3.E-05
EXPOSURE POINT TOTAL 3.E-05

EXPOSURE MEDIUM TOTAL 3.E-05

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 1.1E-02 pCi 9.4E-09 risk/pCi 1.E-10
Uranium-235+D 0.01 pCi/g RAGS 1.5E-04 pCi 1.0E-08 risk/pCi 1.E-12

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 0.13 pCi/g RAGS 1.9E-03 pCi 1.1E-08 risk/pCi 2.E-11
Thorium-232 0.51 pCi/g RAGS 7.4E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.51 pCi/g RAGS 7.4E-03 pCi 5.2E-09 risk/pCi 4.E-11
Thorium-228+D 0.51 pCi/g RAGS 7.4E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 3.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05
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TABLE 8-F.131
CALCULATION OF RADIATION CANCER RISKS - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 1 pCi/g RAGS 8.3E+01 pCi 5.6E-11 risk/pCi 5.E-09

Uranium-235+D 0.013 pCi/g RAGS 1.1E+00 pCi 5.0E-11 risk/pCi 5.E-11
Uranium-234 0.17 pCi/g RAGS 1.4E+01 pCi 5.1E-11 risk/pCi 7.E-10
Thorium-232 0.58 pCi/g RAGS 4.8E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 5.E-08

EXTERNAL Uranium-238+D 1 pCi/g RAGS 2.1E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-08
Uranium-235+D 0.013 pCi/g RAGS 2.7E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-09
Uranium-234 0.17 pCi/g RAGS 3.5E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-12
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Uranium-238+D 1 pCi/g RAGS 4.1E-01 pCi 9.4E-09 risk/pCi 4.E-09

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.013 pCi/g RAGS 5.3E-03 pCi 1.0E-08 risk/pCi 5.E-11
Uranium-234 0.17 pCi/g RAGS 6.9E-02 pCi 1.1E-08 risk/pCi 8.E-10
Thorium-232 0.58 pCi/g RAGS 2.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 5.E-08
EXPOSURE POINT TOTAL 5.E-08

EXPOSURE MEDIUM TOTAL 5.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.132
CALCULATION OF RADIATION CANCER RISKS - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA INGESTION Uranium-238+D 6.3 pCi/g RAGS 5.2E+02 pCi 5.6E-11 risk/pCi 3.E-08

Uranium-235+D 0.081 pCi/g RAGS 6.7E+00 pCi 5.0E-11 risk/pCi 3.E-10
Uranium-234 1.1 pCi/g RAGS 9.1E+01 pCi 5.1E-11 risk/pCi 5.E-09
Thorium-232 0.59 pCi/g RAGS 4.9E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.59 pCi/g RAGS 4.9E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.59 pCi/g RAGS 4.9E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 8.E-08

EXTERNAL Uranium-238+D 6.3 pCi/g RAGS 1.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.081 pCi/g RAGS 1.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-09
Uranium-234 1.1 pCi/g RAGS 2.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.59 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.59 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.59 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA DUST INHALATION Uranium-238+D 6.3 pCi/g RAGS 2.6E+00 pCi 9.4E-09 risk/pCi 2.E-08

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.081 pCi/g RAGS 3.3E-02 pCi 1.0E-08 risk/pCi 3.E-10
Uranium-234 1.1 pCi/g RAGS 4.5E-01 pCi 1.1E-08 risk/pCi 5.E-09
Thorium-232 0.59 pCi/g RAGS 2.4E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.59 pCi/g RAGS 2.4E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.59 pCi/g RAGS 2.4E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 8.E-08
EXPOSURE POINT TOTAL 8.E-08

EXPOSURE MEDIUM TOTAL 8.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.133
CALCULATION OF RADIATION CANCER RISKS - FUTURE A1 - AOI 14 WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 WEST INGESTION Uranium-238+D 0.67 pCi/g RAGS 5.5E+01 pCi 5.6E-11 risk/pCi 3.E-09

Uranium-235+D 0.0087 pCi/g RAGS 7.2E-01 pCi 5.0E-11 risk/pCi 4.E-11
Uranium-234 0.11 pCi/g RAGS 9.1E+00 pCi 5.1E-11 risk/pCi 5.E-10
Thorium-232 0.64 pCi/g RAGS 5.3E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.64 pCi/g RAGS 5.3E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.64 pCi/g RAGS 5.3E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 5.E-08

EXTERNAL Uranium-238+D 0.67 pCi/g RAGS 1.4E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-08
Uranium-235+D 0.0087 pCi/g RAGS 1.8E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-09
Uranium-234 0.11 pCi/g RAGS 2.3E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-12
Thorium-232 0.64 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.64 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.64 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 WEST DUST INHALATION Uranium-238+D 0.67 pCi/g RAGS 2.7E-01 pCi 9.4E-09 risk/pCi 3.E-09
Uranium-235+D 0.0087 pCi/g RAGS 3.5E-03 pCi 1.0E-08 risk/pCi 4.E-11
Uranium-234 0.11 pCi/g RAGS 4.5E-02 pCi 1.1E-08 risk/pCi 5.E-10

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.64 pCi/g RAGS 2.6E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.64 pCi/g RAGS 2.6E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.64 pCi/g RAGS 2.6E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 5.E-08
EXPOSURE POINT TOTAL 5.E-08

EXPOSURE MEDIUM TOTAL 5.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.134
CALCULATION OF RADIATION CANCER RISKS - FUTURE A2 - AOI 14 SOUTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 SOUTH INGESTION Uranium-238+D 3.9 pCi/g RAGS 3.2E+02 pCi 5.6E-11 risk/pCi 2.E-08

Uranium-235+D 0.051 pCi/g RAGS 4.2E+00 pCi 5.0E-11 risk/pCi 2.E-10
Uranium-234 0.66 pCi/g RAGS 5.4E+01 pCi 5.1E-11 risk/pCi 3.E-09
Thorium-232 0.64 pCi/g RAGS 5.3E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.64 pCi/g RAGS 5.3E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.64 pCi/g RAGS 5.3E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 7.E-08

EXTERNAL Uranium-238+D 3.9 pCi/g RAGS 8.0E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 9.E-08
Uranium-235+D 0.051 pCi/g RAGS 1.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-09
Uranium-234 0.66 pCi/g RAGS 1.4E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-11
Thorium-232 0.64 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.64 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.64 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 SOUTH DUST INHALATION Uranium-238+D 3.9 pCi/g RAGS 1.6E+00 pCi 9.4E-09 risk/pCi 1.E-08
Uranium-235+D 0.051 pCi/g RAGS 2.1E-02 pCi 1.0E-08 risk/pCi 2.E-10
Uranium-234 0.66 pCi/g RAGS 2.7E-01 pCi 1.1E-08 risk/pCi 3.E-09

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.64 pCi/g RAGS 2.6E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.64 pCi/g RAGS 2.6E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.64 pCi/g RAGS 2.6E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 7.E-08
EXPOSURE POINT TOTAL 7.E-08

EXPOSURE MEDIUM TOTAL 7.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.135
CALCULATION OF RADIATION CANCER RISKS - FUTURE A3 - AOI 14 EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 EAST INGESTION Uranium-238+D 0.87 pCi/g RAGS 7.2E+01 pCi 5.6E-11 risk/pCi 4.E-09

Uranium-235+D 0.011 pCi/g RAGS 9.1E-01 pCi 5.0E-11 risk/pCi 5.E-11
Uranium-234 0.15 pCi/g RAGS 1.2E+01 pCi 5.1E-11 risk/pCi 6.E-10
Thorium-232 0.61 pCi/g RAGS 5.0E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.61 pCi/g RAGS 5.0E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.61 pCi/g RAGS 5.0E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 5.E-08

EXTERNAL Uranium-238+D 0.87 pCi/g RAGS 1.8E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-08
Uranium-235+D 0.011 pCi/g RAGS 2.3E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-09
Uranium-234 0.15 pCi/g RAGS 3.1E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-12
Thorium-232 0.61 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.61 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.61 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 EAST DUST INHALATION Uranium-238+D 0.87 pCi/g RAGS 3.5E-01 pCi 9.4E-09 risk/pCi 3.E-09
Uranium-235+D 0.011 pCi/g RAGS 4.5E-03 pCi 1.0E-08 risk/pCi 5.E-11
Uranium-234 0.15 pCi/g RAGS 6.1E-02 pCi 1.1E-08 risk/pCi 7.E-10

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Thorium-232 0.61 pCi/g RAGS 2.5E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.61 pCi/g RAGS 2.5E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.61 pCi/g RAGS 2.5E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 5.E-08
EXPOSURE POINT TOTAL 5.E-08

EXPOSURE MEDIUM TOTAL 5.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.136
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 5.8 pCi/g RAGS 4.8E+02 pCi 5.6E-11 risk/pCi 3.E-08

Uranium-235+D 0.076 pCi/g RAGS 6.3E+00 pCi 5.0E-11 risk/pCi 3.E-10
Uranium-234 0.98 pCi/g RAGS 8.1E+01 pCi 5.1E-11 risk/pCi 4.E-09
Thorium-232 0.53 pCi/g RAGS 4.4E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.53 pCi/g RAGS 4.4E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.53 pCi/g RAGS 4.4E+01 pCi 1.6E-10 risk/pCi 7.E-09

EXPOSURE ROUTE TOTAL 7.E-08

EXTERNAL Uranium-238+D 5.8 pCi/g RAGS 1.2E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.076 pCi/g RAGS 1.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 8.E-09
Uranium-234 0.98 pCi/g RAGS 2.0E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 5.E-11
Thorium-232 0.53 pCi/g RAGS 1.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.53 pCi/g RAGS 1.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.53 pCi/g RAGS 1.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 5.8 pCi/g RAGS 2.3E+00 pCi 9.4E-09 risk/pCi 2.E-08
Uranium-235+D 0.076 pCi/g RAGS 3.1E-02 pCi 1.0E-08 risk/pCi 3.E-10
Uranium-234 0.98 pCi/g RAGS 4.0E-01 pCi 1.1E-08 risk/pCi 5.E-09

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Thorium-232 0.53 pCi/g RAGS 2.1E-01 pCi 4.3E-08 risk/pCi 9.E-09
Radium-228+D 0.53 pCi/g RAGS 2.1E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.53 pCi/g RAGS 2.1E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 7.E-08
EXPOSURE POINT TOTAL 7.E-08

EXPOSURE MEDIUM TOTAL 7.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.137
CALCULATION OF RADIATION CANCER RISKS - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 14 NORTH INGESTION Uranium-238+D 2.2 pCi/g RAGS 1.8E+02 pCi 5.6E-11 risk/pCi 1.E-08

Uranium-235+D 0.029 pCi/g RAGS 2.4E+00 pCi 5.0E-11 risk/pCi 1.E-10
Uranium-234 0.38 pCi/g RAGS 3.1E+01 pCi 5.1E-11 risk/pCi 2.E-09
Thorium-232 0.73 pCi/g RAGS 6.0E+01 pCi 8.5E-11 risk/pCi 5.E-09
Radium-228+D 0.73 pCi/g RAGS 6.0E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.73 pCi/g RAGS 6.0E+01 pCi 1.6E-10 risk/pCi 1.E-08

EXPOSURE ROUTE TOTAL 7.E-08

EXTERNAL Uranium-238+D 2.2 pCi/g RAGS 4.5E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 5.E-08
Uranium-235+D 0.029 pCi/g RAGS 6.0E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 3.E-09
Uranium-234 0.38 pCi/g RAGS 7.8E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-11
Thorium-232 0.73 pCi/g RAGS 1.5E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.73 pCi/g RAGS 1.5E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-07
Thorium-228+D 0.73 pCi/g RAGS 1.5E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT AOI 14 NORTH DUST INHALATION Uranium-238+D 2.2 pCi/g RAGS 8.9E-01 pCi 9.4E-09 risk/pCi 8.E-09
Uranium-235+D 0.029 pCi/g RAGS 1.2E-02 pCi 1.0E-08 risk/pCi 1.E-10
Uranium-234 0.38 pCi/g RAGS 1.5E-01 pCi 1.1E-08 risk/pCi 2.E-09

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.73 pCi/g RAGS 3.0E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.73 pCi/g RAGS 3.0E-01 pCi 5.2E-09 risk/pCi 2.E-09
Thorium-228+D 0.73 pCi/g RAGS 3.0E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 7.E-08
EXPOSURE POINT TOTAL 7.E-08

EXPOSURE MEDIUM TOTAL 7.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.138
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 27 pCi/g RAGS 2.2E+03 pCi 5.6E-11 risk/pCi 1.E-07

Uranium-235+D 0.36 pCi/g RAGS 3.0E+01 pCi 5.0E-11 risk/pCi 1.E-09
Uranium-234 4.6 pCi/g RAGS 3.8E+02 pCi 5.1E-11 risk/pCi 2.E-08
Thorium-232 0.56 pCi/g RAGS 4.6E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.56 pCi/g RAGS 4.6E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.56 pCi/g RAGS 4.6E+01 pCi 1.6E-10 risk/pCi 7.E-09

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 27 pCi/g RAGS 5.5E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-07
Uranium-235+D 0.36 pCi/g RAGS 7.4E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-08
Uranium-234 4.6 pCi/g RAGS 9.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Thorium-232 0.56 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.56 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.56 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 27 pCi/g RAGS 1.1E+01 pCi 9.4E-09 risk/pCi 1.E-07
Uranium-235+D 0.36 pCi/g RAGS 1.5E-01 pCi 1.0E-08 risk/pCi 1.E-09

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 4.6 pCi/g RAGS 1.9E+00 pCi 1.1E-08 risk/pCi 2.E-08
Thorium-232 0.56 pCi/g RAGS 2.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.56 pCi/g RAGS 2.3E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.56 pCi/g RAGS 2.3E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 2.E-07
EXPOSURE POINT TOTAL 2.E-07

EXPOSURE MEDIUM TOTAL 2.E-07

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.139
CALCULATION OF RADIATION CANCER RISKS - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA INGESTION Uranium-238+D 8.7 pCi/g RAGS 7.2E+02 pCi 5.6E-11 risk/pCi 4.E-08

Uranium-235+D 0.11 pCi/g RAGS 9.1E+00 pCi 5.0E-11 risk/pCi 5.E-10
Uranium-234 1.5 pCi/g RAGS 1.2E+02 pCi 5.1E-11 risk/pCi 6.E-09
Thorium-232 0.68 pCi/g RAGS 5.6E+01 pCi 8.5E-11 risk/pCi 5.E-09
Radium-228+D 0.68 pCi/g RAGS 5.6E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.68 pCi/g RAGS 5.6E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 8.7 pCi/g RAGS 1.8E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.11 pCi/g RAGS 2.3E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.5 pCi/g RAGS 3.1E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-11
Thorium-232 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 8 SWEEPINGS 

AREA DUST INHALATION Uranium-238+D 8.7 pCi/g RAGS 3.5E+00 pCi 9.4E-09 risk/pCi 3.E-08
Uranium-235+D 0.11 pCi/g RAGS 4.5E-02 pCi 1.0E-08 risk/pCi 5.E-10

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-234 1.5 pCi/g RAGS 6.1E-01 pCi 1.1E-08 risk/pCi 7.E-09
Thorium-232 0.68 pCi/g RAGS 2.8E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.68 pCi/g RAGS 2.8E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.68 pCi/g RAGS 2.8E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 9.E-08
EXPOSURE POINT TOTAL 9.E-08

EXPOSURE MEDIUM TOTAL 9.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.140
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 265 pCi/g RAGS 2.2E+04 pCi 5.6E-11 risk/pCi 1.E-06
Uranium-235+D 3.4 pCi/g RAGS 2.8E+02 pCi 5.0E-11 risk/pCi 1.E-08
Uranium-234 45 pCi/g RAGS 3.7E+03 pCi 5.1E-11 risk/pCi 2.E-07
Thorium-232 0.61 pCi/g RAGS 5.0E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.61 pCi/g RAGS 5.0E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.61 pCi/g RAGS 5.0E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 265 pCi/g RAGS 5.4E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 6.E-06
Uranium-235+D 3.4 pCi/g RAGS 7.0E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-07
Uranium-234 45 pCi/g RAGS 9.2E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-09
Thorium-232 0.61 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.61 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.61 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 8.E-06
EXPOSURE POINT TOTAL 1.E-05

EXPOSURE MEDIUM TOTAL 1.E-05

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 265 pCi/g RAGS 1.1E+02 pCi 9.4E-09 risk/pCi 1.E-06

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-235+D 3.4 pCi/g RAGS 1.4E+00 pCi 1.0E-08 risk/pCi 1.E-08
Uranium-234 45 pCi/g RAGS 1.8E+01 pCi 1.1E-08 risk/pCi 2.E-07
Thorium-232 0.61 pCi/g RAGS 2.5E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.61 pCi/g RAGS 2.5E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.61 pCi/g RAGS 2.5E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 1.E-06

EXPOSURE MEDIUM TOTAL 1.E-06

SOIL TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-05
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TABLE 8-F.141
CALCULATION OF RADIATION CANCER RISKS - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST INGESTION Uranium-238+D 113 pCi/g RAGS 9.3E+03 pCi 5.6E-11 risk/pCi 5.E-07
Uranium-235+D 1.5 pCi/g RAGS 1.2E+02 pCi 5.0E-11 risk/pCi 6.E-09
Uranium-234 19 pCi/g RAGS 1.6E+03 pCi 5.1E-11 risk/pCi 8.E-08
Thorium-232 0.8 pCi/g RAGS 6.6E+01 pCi 8.5E-11 risk/pCi 6.E-09
Radium-228+D 0.8 pCi/g RAGS 6.6E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.8 pCi/g RAGS 6.6E+01 pCi 1.6E-10 risk/pCi 1.E-08

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 113 pCi/g RAGS 2.3E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 1.5 pCi/g RAGS 3.1E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 19 pCi/g RAGS 3.9E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.8 pCi/g RAGS 1.6E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-11
Radium-228+D 0.8 pCi/g RAGS 1.6E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-07
Thorium-228+D 0.8 pCi/g RAGS 1.6E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST DUST INHALATION Uranium-238+D 113 pCi/g RAGS 4.6E+01 pCi 9.4E-09 risk/pCi 4.E-07

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 1.5 pCi/g RAGS 6.1E-01 pCi 1.0E-08 risk/pCi 6.E-09
Uranium-234 19 pCi/g RAGS 7.7E+00 pCi 1.1E-08 risk/pCi 9.E-08
Thorium-232 0.8 pCi/g RAGS 3.2E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.8 pCi/g RAGS 3.2E-01 pCi 5.2E-09 risk/pCi 2.E-09
Thorium-228+D 0.8 pCi/g RAGS 3.2E-01 pCi 1.4E-07 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 6.E-07
EXPOSURE POINT TOTAL 6.E-07

EXPOSURE MEDIUM TOTAL 6.E-07

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.142
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL WEST INGESTION Uranium-238+D 8 pCi/g RAGS 6.6E+02 pCi 5.6E-11 risk/pCi 4.E-08

Uranium-235+D 0.1 pCi/g RAGS 8.3E+00 pCi 5.0E-11 risk/pCi 4.E-10
Uranium-234 1.3 pCi/g RAGS 1.1E+02 pCi 5.1E-11 risk/pCi 5.E-09
Thorium-232 0.59 pCi/g RAGS 4.9E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.59 pCi/g RAGS 4.9E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.59 pCi/g RAGS 4.9E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 9.E-08

EXTERNAL Uranium-238+D 8 pCi/g RAGS 1.6E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.1 pCi/g RAGS 2.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.3 pCi/g RAGS 2.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-11
Thorium-232 0.59 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.59 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.59 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 8 pCi/g RAGS 3.2E+00 pCi 9.4E-09 risk/pCi 3.E-08
Uranium-235+D 0.1 pCi/g RAGS 4.1E-02 pCi 1.0E-08 risk/pCi 4.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.3 pCi/g RAGS 5.3E-01 pCi 1.1E-08 risk/pCi 6.E-09
Thorium-232 0.59 pCi/g RAGS 2.4E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.59 pCi/g RAGS 2.4E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.59 pCi/g RAGS 2.4E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 8.E-08
EXPOSURE POINT TOTAL 8.E-08

EXPOSURE MEDIUM TOTAL 8.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.143
CALCULATION OF RADIATION CANCER RISKS - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL WEST INGESTION Uranium-238+D 6.6 pCi/g RAGS 5.4E+02 pCi 5.6E-11 risk/pCi 3.E-08

Uranium-235+D 0.09 pCi/g RAGS 7.4E+00 pCi 5.0E-11 risk/pCi 4.E-10
Uranium-234 1.1 pCi/g RAGS 9.1E+01 pCi 5.1E-11 risk/pCi 5.E-09
Thorium-232 0.7 pCi/g RAGS 5.8E+01 pCi 8.5E-11 risk/pCi 5.E-09
Radium-228+D 0.7 pCi/g RAGS 5.8E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.7 pCi/g RAGS 5.8E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 9.E-08

EXTERNAL Uranium-238+D 6.6 pCi/g RAGS 1.4E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.09 pCi/g RAGS 1.8E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.1 pCi/g RAGS 2.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.7 pCi/g RAGS 1.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.7 pCi/g RAGS 1.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-07
Thorium-228+D 0.7 pCi/g RAGS 1.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST DUST INHALATION Uranium-238+D 6.6 pCi/g RAGS 2.7E+00 pCi 9.4E-09 risk/pCi 2.E-08
Uranium-235+D 0.09 pCi/g RAGS 3.6E-02 pCi 1.0E-08 risk/pCi 4.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 1.1 pCi/g RAGS 4.5E-01 pCi 1.1E-08 risk/pCi 5.E-09
Thorium-232 0.7 pCi/g RAGS 2.8E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.7 pCi/g RAGS 2.8E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.7 pCi/g RAGS 2.8E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 8.E-08
EXPOSURE POINT TOTAL 8.E-08

EXPOSURE MEDIUM TOTAL 8.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.144
CALCULATION OF RADIATION CANCER RISKS - FUTURE A8 - AOI 14 OFF-PROPERTY - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 14 OFF-PROPERTY INGESTION Uranium-238+D 0.77 pCi/g RAGS 6.4E+01 pCi 5.6E-11 risk/pCi 4.E-09

Uranium-235+D 0.01 pCi/g RAGS 8.3E-01 pCi 5.0E-11 risk/pCi 4.E-11
Uranium-234 0.13 pCi/g RAGS 1.1E+01 pCi 5.1E-11 risk/pCi 5.E-10
Thorium-232 0.51 pCi/g RAGS 4.2E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.51 pCi/g RAGS 4.2E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.51 pCi/g RAGS 4.2E+01 pCi 1.6E-10 risk/pCi 7.E-09

EXPOSURE ROUTE TOTAL 4.E-08

EXTERNAL Uranium-238+D 0.77 pCi/g RAGS 1.6E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-08
Uranium-235+D 0.01 pCi/g RAGS 2.1E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-09
Uranium-234 0.13 pCi/g RAGS 2.7E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-12
Thorium-232 0.51 pCi/g RAGS 1.0E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.51 pCi/g RAGS 1.0E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.51 pCi/g RAGS 1.0E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 8.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 1.E-06

EXPOSURE MEDIUM TOTAL 1.E-06

AIR
DUST AT AOI 14 OFF-

PROPERTY DUST INHALATION Uranium-238+D 0.77 pCi/g RAGS 3.1E-01 pCi 9.4E-09 risk/pCi 3.E-09
Uranium-235+D 0.01 pCi/g RAGS 4.1E-03 pCi 1.0E-08 risk/pCi 4.E-11

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 0.13 pCi/g RAGS 5.3E-02 pCi 1.1E-08 risk/pCi 6.E-10
Thorium-232 0.51 pCi/g RAGS 2.1E-01 pCi 4.3E-08 risk/pCi 9.E-09
Radium-228+D 0.51 pCi/g RAGS 2.1E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.51 pCi/g RAGS 2.1E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 4.E-08
EXPOSURE POINT TOTAL 4.E-08

EXPOSURE MEDIUM TOTAL 4.E-08

SOIL TOTAL 1.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-06
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TABLE 8-F.145
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL POND INGESTION Uranium-238+D 12 pCi/g RAGS 9.9E+02 pCi 5.6E-11 risk/pCi 6.E-08

Uranium-235+D 0.15 pCi/g RAGS 1.2E+01 pCi 5.0E-11 risk/pCi 6.E-10
Uranium-234 2 pCi/g RAGS 1.7E+02 pCi 5.1E-11 risk/pCi 8.E-09
Thorium-232 0.58 pCi/g RAGS 4.8E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 12 pCi/g RAGS 2.5E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.15 pCi/g RAGS 3.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 2 pCi/g RAGS 4.1E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 12 pCi/g RAGS 4.9E+00 pCi 9.4E-09 risk/pCi 5.E-08
Uranium-235+D 0.15 pCi/g RAGS 6.1E-02 pCi 1.0E-08 risk/pCi 6.E-10

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 2 pCi/g RAGS 8.1E-01 pCi 1.1E-08 risk/pCi 9.E-09
Thorium-232 0.58 pCi/g RAGS 2.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 1.E-07
EXPOSURE POINT TOTAL 1.E-07

EXPOSURE MEDIUM TOTAL 1.E-07

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.146
CALCULATION OF RADIATION CANCER RISKS - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL POND INGESTION Uranium-238+D 3.5 pCi/g RAGS 2.9E+02 pCi 5.6E-11 risk/pCi 2.E-08

Uranium-235+D 0.045 pCi/g RAGS 3.7E+00 pCi 5.0E-11 risk/pCi 2.E-10
Uranium-234 0.58 pCi/g RAGS 4.8E+01 pCi 5.1E-11 risk/pCi 2.E-09
Thorium-232 0.68 pCi/g RAGS 5.6E+01 pCi 8.5E-11 risk/pCi 5.E-09
Radium-228+D 0.68 pCi/g RAGS 5.6E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.68 pCi/g RAGS 5.6E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 7.E-08

EXTERNAL Uranium-238+D 3.5 pCi/g RAGS 7.2E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-08
Uranium-235+D 0.045 pCi/g RAGS 9.2E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-09
Uranium-234 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-11
Thorium-232 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.68 pCi/g RAGS 1.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AREA AROUND 

COOLING POND DUST INHALATION Uranium-238+D 3.5 pCi/g RAGS 1.4E+00 pCi 9.4E-09 risk/pCi 1.E-08
Uranium-235+D 0.045 pCi/g RAGS 1.8E-02 pCi 1.0E-08 risk/pCi 2.E-10

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 0.58 pCi/g RAGS 2.3E-01 pCi 1.1E-08 risk/pCi 3.E-09
Thorium-232 0.68 pCi/g RAGS 2.8E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.68 pCi/g RAGS 2.8E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.68 pCi/g RAGS 2.8E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 7.E-08
EXPOSURE POINT TOTAL 7.E-08

EXPOSURE MEDIUM TOTAL 7.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 05/31/12
Checked by / Date: JHP 06/01/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-146-Future-B1-Adult-CW.xls, RAD-CALC Page 1 of 1 5/31/2012



TABLE 8-F.147
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 10 pCi/g RAGS 8.3E+02 pCi 5.6E-11 risk/pCi 5.E-08
Uranium-235+D 0.14 pCi/g RAGS 1.2E+01 pCi 5.0E-11 risk/pCi 6.E-10
Uranium-234 1.8 pCi/g RAGS 1.5E+02 pCi 5.1E-11 risk/pCi 8.E-09
Thorium-232 0.58 pCi/g RAGS 4.8E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 10 pCi/g RAGS 2.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.14 pCi/g RAGS 2.9E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 1.8 pCi/g RAGS 3.7E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 10 pCi/g RAGS 4.1E+00 pCi 9.4E-09 risk/pCi 4.E-08

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 0.14 pCi/g RAGS 5.7E-02 pCi 1.0E-08 risk/pCi 6.E-10
Uranium-234 1.8 pCi/g RAGS 7.3E-01 pCi 1.1E-08 risk/pCi 8.E-09
Thorium-232 0.58 pCi/g RAGS 2.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 9.E-08
EXPOSURE POINT TOTAL 9.E-08

EXPOSURE MEDIUM TOTAL 9.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.148
CALCULATION OF RADIATION CANCER RISKS - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND INGESTION Uranium-238+D 9.8 pCi/g RAGS 8.1E+02 pCi 5.6E-11 risk/pCi 5.E-08
Uranium-235+D 0.13 pCi/g RAGS 1.1E+01 pCi 5.0E-11 risk/pCi 5.E-10
Uranium-234 1.6 pCi/g RAGS 1.3E+02 pCi 5.1E-11 risk/pCi 7.E-09
Thorium-232 0.65 pCi/g RAGS 5.4E+01 pCi 8.5E-11 risk/pCi 5.E-09
Radium-228+D 0.65 pCi/g RAGS 5.4E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.65 pCi/g RAGS 5.4E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 9.8 pCi/g RAGS 2.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.13 pCi/g RAGS 2.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 1.6 pCi/g RAGS 3.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 8.E-11
Thorium-232 0.65 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.65 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.65 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND DUST INHALATION Uranium-238+D 9.8 pCi/g RAGS 4.0E+00 pCi 9.4E-09 risk/pCi 4.E-08

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 0.13 pCi/g RAGS 5.3E-02 pCi 1.0E-08 risk/pCi 5.E-10
Uranium-234 1.6 pCi/g RAGS 6.5E-01 pCi 1.1E-08 risk/pCi 7.E-09
Thorium-232 0.65 pCi/g RAGS 2.6E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.65 pCi/g RAGS 2.6E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.65 pCi/g RAGS 2.6E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 1.E-07
EXPOSURE POINT TOTAL 1.E-07

EXPOSURE MEDIUM TOTAL 1.E-07

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.149
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 6.4 pCi/g RAGS 5.3E+02 pCi 5.6E-11 risk/pCi 3.E-08
Uranium-235+D 0.083 pCi/g RAGS 6.8E+00 pCi 5.0E-11 risk/pCi 3.E-10
Uranium-234 1.1 pCi/g RAGS 9.1E+01 pCi 5.1E-11 risk/pCi 5.E-09
Thorium-232 0.58 pCi/g RAGS 4.8E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.58 pCi/g RAGS 4.8E+01 pCi 1.6E-10 risk/pCi 8.E-09

EXPOSURE ROUTE TOTAL 8.E-08

EXTERNAL Uranium-238+D 6.4 pCi/g RAGS 1.3E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.083 pCi/g RAGS 1.7E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 9.E-09
Uranium-234 1.1 pCi/g RAGS 2.3E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-11
Thorium-232 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.58 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 6.4 pCi/g RAGS 2.6E+00 pCi 9.4E-09 risk/pCi 2.E-08

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 0.083 pCi/g RAGS 3.4E-02 pCi 1.0E-08 risk/pCi 3.E-10
Uranium-234 1.1 pCi/g RAGS 4.5E-01 pCi 1.1E-08 risk/pCi 5.E-09
Thorium-232 0.58 pCi/g RAGS 2.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.58 pCi/g RAGS 2.3E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 7.E-08
EXPOSURE POINT TOTAL 7.E-08

EXPOSURE MEDIUM TOTAL 7.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 05/29/12
Checked by / Date: JHP 05/30/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-149-Future-B3-Adult-CW.xls, RAD-CALC Page 1 of 1 5/29/2012



TABLE 8-F.150
CALCULATION OF RADIATION CANCER RISKS - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA INGESTION Uranium-238+D 15 pCi/g RAGS 1.2E+03 pCi 5.6E-11 risk/pCi 7.E-08
Uranium-235+D 0.19 pCi/g RAGS 1.6E+01 pCi 5.0E-11 risk/pCi 8.E-10
Uranium-234 2.5 pCi/g RAGS 2.1E+02 pCi 5.1E-11 risk/pCi 1.E-08
Thorium-232 0.67 pCi/g RAGS 5.5E+01 pCi 8.5E-11 risk/pCi 5.E-09
Radium-228+D 0.67 pCi/g RAGS 5.5E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.67 pCi/g RAGS 5.5E+01 pCi 1.6E-10 risk/pCi 9.E-09

EXPOSURE ROUTE TOTAL 1.E-07

EXTERNAL Uranium-238+D 15 pCi/g RAGS 3.1E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 4.E-07
Uranium-235+D 0.19 pCi/g RAGS 3.9E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 2.5 pCi/g RAGS 5.1E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.67 pCi/g RAGS 1.4E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 5.E-11
Radium-228+D 0.67 pCi/g RAGS 1.4E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.67 pCi/g RAGS 1.4E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA DUST INHALATION Uranium-238+D 15 pCi/g RAGS 6.1E+00 pCi 9.4E-09 risk/pCi 6.E-08

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-235+D 0.19 pCi/g RAGS 7.7E-02 pCi 1.0E-08 risk/pCi 8.E-10
Uranium-234 2.5 pCi/g RAGS 1.0E+00 pCi 1.1E-08 risk/pCi 1.E-08
Thorium-232 0.67 pCi/g RAGS 2.7E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.67 pCi/g RAGS 2.7E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.67 pCi/g RAGS 2.7E-01 pCi 1.4E-07 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 1.E-07
EXPOSURE POINT TOTAL 1.E-07

EXPOSURE MEDIUM TOTAL 1.E-07

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06
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TABLE 8-F.151
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 2.0E+04 pCi 2.1E-10 risk/pCi 4.E-06

Uranium-235+D 1.3 pCi/g RAGS 2.5E+02 pCi 1.6E-10 risk/pCi 4.E-08
Uranium-234 17 pCi/g RAGS 3.3E+03 pCi 1.6E-10 risk/pCi 5.E-07
Thorium-232 0.81 pCi/g RAGS 1.6E+02 pCi 2.3E-10 risk/pCi 4.E-08
Radium-228+D 0.81 pCi/g RAGS 1.6E+02 pCi 2.3E-09 risk/pCi 4.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.6E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 5.E-06

EXTERNAL Uranium-238+D 101 pCi/g RAGS 2.1E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-05
Uranium-235+D 1.3 pCi/g RAGS 2.7E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-06
Uranium-234 17 pCi/g RAGS 3.5E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-09
Thorium-232 0.81 pCi/g RAGS 1.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.81 pCi/g RAGS 1.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-06
Thorium-228+D 0.81 pCi/g RAGS 1.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 101 pCi/g RAGS 2.7E-01 pCi 9.4E-09 risk/pCi 2.E-09
Uranium-235+D 1.3 pCi/g RAGS 3.4E-03 pCi 1.0E-08 risk/pCi 3.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 17 pCi/g RAGS 4.5E-02 pCi 1.1E-08 risk/pCi 5.E-10
Thorium-232 0.81 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.81 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.81 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 5.E-05
PRODUCE PRODUCE AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 2.8E+03 pCi 1.2E-10 risk/pCi 3.E-07

Uranium-235+D 1.3 pCi/g RAGS 3.6E+01 pCi 9.8E-11 risk/pCi 3.E-09
Uranium-234 17 pCi/g RAGS 4.7E+02 pCi 9.6E-11 risk/pCi 4.E-08
Thorium-232 0.81 pCi/g RAGS 8.9E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.81 pCi/g RAGS 3.6E+02 pCi 1.4E-09 risk/pCi 5.E-07
Thorium-228+D 0.81 pCi/g RAGS 8.9E+00 pCi 4.2E-10 risk/pCi 4.E-09

PRODUCE TOTAL 9.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05

Prepared by / Date: KJC 06/01/12
Checked by / Date: JHP 06/04/12

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-151-Future-B5-Child-Res.xls, RAD-CALC Page 1 of 1 6/1/2012



TABLE 8-F.152
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 2.3E+04 pCi 2.1E-10 risk/pCi 5.E-06

Uranium-235+D 1.6 pCi/g RAGS 3.1E+02 pCi 1.6E-10 risk/pCi 5.E-08
Uranium-234 20 pCi/g RAGS 3.9E+03 pCi 1.6E-10 risk/pCi 6.E-07
Thorium-232 0.55 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.55 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.55 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 6.E-06

EXTERNAL Uranium-238+D 120 pCi/g RAGS 2.5E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-05
Uranium-235+D 1.6 pCi/g RAGS 3.3E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-06
Uranium-234 20 pCi/g RAGS 4.1E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-08
Thorium-232 0.55 pCi/g RAGS 1.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-10
Radium-228+D 0.55 pCi/g RAGS 1.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-06
Thorium-228+D 0.55 pCi/g RAGS 1.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-06

EXPOSURE ROUTE TOTAL 4.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 120 pCi/g RAGS 3.2E-01 pCi 9.4E-09 risk/pCi 3.E-09
Uranium-235+D 1.6 pCi/g RAGS 4.2E-03 pCi 1.0E-08 risk/pCi 4.E-11

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Uranium-234 20 pCi/g RAGS 5.3E-02 pCi 1.1E-08 risk/pCi 6.E-10
Thorium-232 0.55 pCi/g RAGS 1.4E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.55 pCi/g RAGS 1.4E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.55 pCi/g RAGS 1.4E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-09
EXPOSURE POINT TOTAL 4.E-09

EXPOSURE MEDIUM TOTAL 4.E-09

SOIL TOTAL 5.E-05
PRODUCE PRODUCE AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 3.3E+03 pCi 1.2E-10 risk/pCi 4.E-07

Uranium-235+D 1.6 pCi/g RAGS 4.4E+01 pCi 9.8E-11 risk/pCi 4.E-09
Uranium-234 20 pCi/g RAGS 5.5E+02 pCi 9.6E-11 risk/pCi 5.E-08
Thorium-232 0.55 pCi/g RAGS 6.0E+00 pCi 1.3E-10 risk/pCi 8.E-10
Radium-228+D 0.55 pCi/g RAGS 2.4E+02 pCi 1.4E-09 risk/pCi 3.E-07
Thorium-228+D 0.55 pCi/g RAGS 6.0E+00 pCi 4.2E-10 risk/pCi 3.E-09

PRODUCE TOTAL 8.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05
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TABLE 8-F.153
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 3.9E+04 pCi 2.1E-10 risk/pCi 8.E-06

Uranium-235+D 1.3 pCi/g RAGS 5.0E+02 pCi 1.6E-10 risk/pCi 8.E-08
Uranium-234 17 pCi/g RAGS 6.6E+03 pCi 1.6E-10 risk/pCi 1.E-06
Thorium-232 0.81 pCi/g RAGS 3.1E+02 pCi 2.3E-10 risk/pCi 7.E-08
Radium-228+D 0.81 pCi/g RAGS 3.1E+02 pCi 2.3E-09 risk/pCi 7.E-07
Thorium-228+D 0.81 pCi/g RAGS 3.1E+02 pCi 8.1E-10 risk/pCi 3.E-07

EXPOSURE ROUTE TOTAL 1.E-05

EXTERNAL Uranium-238+D 101 pCi/g RAGS 6.5E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-05
Uranium-235+D 1.3 pCi/g RAGS 8.4E+00 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-06
Uranium-234 17 pCi/g RAGS 1.1E+02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-08
Thorium-232 0.81 pCi/g RAGS 5.2E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.81 pCi/g RAGS 5.2E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.81 pCi/g RAGS 5.2E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-05

EXPOSURE ROUTE TOTAL 1.E-04
EXPOSURE POINT TOTAL 2.E-04

EXPOSURE MEDIUM TOTAL 2.E-04

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 101 pCi/g RAGS 1.2E+00 pCi 9.4E-09 risk/pCi 1.E-08
Uranium-235+D 1.3 pCi/g RAGS 1.5E-02 pCi 1.0E-08 risk/pCi 2.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 17 pCi/g RAGS 2.0E-01 pCi 1.1E-08 risk/pCi 2.E-09
Thorium-232 0.81 pCi/g RAGS 9.5E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.81 pCi/g RAGS 9.5E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.81 pCi/g RAGS 9.5E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-08
EXPOSURE POINT TOTAL 2.E-08

EXPOSURE MEDIUM TOTAL 2.E-08

SOIL TOTAL 2.E-04
PRODUCE PRODUCE AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 7.2E+04 pCi 1.2E-10 risk/pCi 9.E-06

Uranium-235+D 1.3 pCi/g RAGS 9.2E+02 pCi 9.8E-11 risk/pCi 9.E-08
Uranium-234 17 pCi/g RAGS 1.2E+04 pCi 9.6E-11 risk/pCi 1.E-06
Thorium-232 0.81 pCi/g RAGS 2.3E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.81 pCi/g RAGS 9.2E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.81 pCi/g RAGS 2.3E+02 pCi 4.2E-10 risk/pCi 1.E-07

PRODUCE TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04
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TABLE 8-F.154
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 4.6E+04 pCi 2.1E-10 risk/pCi 1.E-05

Uranium-235+D 1.6 pCi/g RAGS 6.2E+02 pCi 1.6E-10 risk/pCi 1.E-07
Uranium-234 20 pCi/g RAGS 7.7E+03 pCi 1.6E-10 risk/pCi 1.E-06
Thorium-232 0.55 pCi/g RAGS 2.1E+02 pCi 2.3E-10 risk/pCi 5.E-08
Radium-228+D 0.55 pCi/g RAGS 2.1E+02 pCi 2.3E-09 risk/pCi 5.E-07
Thorium-228+D 0.55 pCi/g RAGS 2.1E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-05

EXTERNAL Uranium-238+D 120 pCi/g RAGS 7.8E+02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 9.E-05
Uranium-235+D 1.6 pCi/g RAGS 1.0E+01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-06
Uranium-234 20 pCi/g RAGS 1.3E+02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-08
Thorium-232 0.55 pCi/g RAGS 3.6E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.55 pCi/g RAGS 3.6E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.55 pCi/g RAGS 3.6E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 1.E-04
EXPOSURE POINT TOTAL 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-04

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 120 pCi/g RAGS 1.4E+00 pCi 9.4E-09 risk/pCi 1.E-08
Uranium-235+D 1.6 pCi/g RAGS 1.9E-02 pCi 1.0E-08 risk/pCi 2.E-10

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Uranium-234 20 pCi/g RAGS 2.3E-01 pCi 1.1E-08 risk/pCi 3.E-09
Thorium-232 0.55 pCi/g RAGS 6.4E-03 pCi 4.3E-08 risk/pCi 3.E-10
Radium-228+D 0.55 pCi/g RAGS 6.4E-03 pCi 5.2E-09 risk/pCi 3.E-11
Thorium-228+D 0.55 pCi/g RAGS 6.4E-03 pCi 1.4E-07 risk/pCi 9.E-10

EXPOSURE ROUTE TOTAL 2.E-08
EXPOSURE POINT TOTAL 2.E-08

EXPOSURE MEDIUM TOTAL 2.E-08

SOIL TOTAL 1.E-04
PRODUCE PRODUCE AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 8.5E+04 pCi 1.2E-10 risk/pCi 1.E-05

Uranium-235+D 1.6 pCi/g RAGS 1.1E+03 pCi 9.8E-11 risk/pCi 1.E-07
Uranium-234 20 pCi/g RAGS 1.4E+04 pCi 9.6E-11 risk/pCi 1.E-06
Thorium-232 0.55 pCi/g RAGS 1.6E+02 pCi 1.3E-10 risk/pCi 2.E-08
Radium-228+D 0.55 pCi/g RAGS 6.2E+03 pCi 1.4E-09 risk/pCi 9.E-06
Thorium-228+D 0.55 pCi/g RAGS 1.6E+02 pCi 4.2E-10 risk/pCi 7.E-08

PRODUCE TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-04
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TABLE 8-F.155
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 9.7E+03 pCi 2.1E-10 risk/pCi 2.E-06

Uranium-235+D 1.3 pCi/g RAGS 1.2E+02 pCi 1.6E-10 risk/pCi 2.E-08
Uranium-234 17 pCi/g RAGS 1.6E+03 pCi 1.6E-10 risk/pCi 3.E-07
Thorium-232 0.81 pCi/g RAGS 7.8E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.81 pCi/g RAGS 7.8E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.81 pCi/g RAGS 7.8E+01 pCi 8.1E-10 risk/pCi 6.E-08

EXPOSURE ROUTE TOTAL 3.E-06

EXTERNAL Uranium-238+D 101 pCi/g RAGS 1.5E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 1.3 pCi/g RAGS 1.9E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 17 pCi/g RAGS 2.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 6.E-10
Thorium-232 0.81 pCi/g RAGS 1.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.81 pCi/g RAGS 1.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 3.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 101 pCi/g RAGS 4.9E-02 pCi 9.4E-09 risk/pCi 5.E-10
Uranium-235+D 1.3 pCi/g RAGS 6.4E-04 pCi 1.0E-08 risk/pCi 6.E-12

CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE UNITS

Uranium-234 17 pCi/g RAGS 8.3E-03 pCi 1.1E-08 risk/pCi 9.E-11
Thorium-232 0.81 pCi/g RAGS 4.0E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.81 pCi/g RAGS 4.0E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.81 pCi/g RAGS 4.0E-04 pCi 1.4E-07 risk/pCi 6.E-11

EXPOSURE ROUTE TOTAL 6.E-10
EXPOSURE POINT TOTAL 6.E-10

EXPOSURE MEDIUM TOTAL 6.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.156
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 1.2E+04 pCi 2.1E-10 risk/pCi 2.E-06
Uranium-235+D 1.6 pCi/g RAGS 1.5E+02 pCi 1.6E-10 risk/pCi 3.E-08
Uranium-234 20 pCi/g RAGS 1.9E+03 pCi 1.6E-10 risk/pCi 3.E-07
Thorium-232 0.55 pCi/g RAGS 5.3E+01 pCi 2.3E-10 risk/pCi 1.E-08
Radium-228+D 0.55 pCi/g RAGS 5.3E+01 pCi 2.3E-09 risk/pCi 1.E-07
Thorium-228+D 0.55 pCi/g RAGS 5.3E+01 pCi 8.1E-10 risk/pCi 4.E-08

EXPOSURE ROUTE TOTAL 3.E-06

EXTERNAL Uranium-238+D 120 pCi/g RAGS 1.8E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 1.6 pCi/g RAGS 2.4E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 20 pCi/g RAGS 3.0E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-10
Thorium-232 0.55 pCi/g RAGS 8.1E-02 pCi*yr/g 3.4E-10 risk/yr per pCi/g 3.E-11
Radium-228+D 0.55 pCi/g RAGS 8.1E-02 pCi*yr/g 4.5E-06 risk/yr per pCi/g 4.E-07
Thorium-228+D 0.55 pCi/g RAGS 8.1E-02 pCi*yr/g 7.8E-06 risk/yr per pCi/g 6.E-07

EXPOSURE ROUTE TOTAL 3.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 120 pCi/g RAGS 5.9E-02 pCi 9.4E-09 risk/pCi 5.E-10

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Uranium-235+D 1.6 pCi/g RAGS 7.8E-04 pCi 1.0E-08 risk/pCi 8.E-12
Uranium-234 20 pCi/g RAGS 9.8E-03 pCi 1.1E-08 risk/pCi 1.E-10
Thorium-232 0.55 pCi/g RAGS 2.7E-04 pCi 4.3E-08 risk/pCi 1.E-11
Radium-228+D 0.55 pCi/g RAGS 2.7E-04 pCi 5.2E-09 risk/pCi 1.E-12
Thorium-228+D 0.55 pCi/g RAGS 2.7E-04 pCi 1.4E-07 risk/pCi 4.E-11

EXPOSURE ROUTE TOTAL 7.E-10
EXPOSURE POINT TOTAL 7.E-10

EXPOSURE MEDIUM TOTAL 7.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.157
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 1.9E+04 pCi 2.1E-10 risk/pCi 4.E-06

Uranium-235+D 1.3 pCi/g RAGS 2.5E+02 pCi 1.6E-10 risk/pCi 4.E-08
Uranium-234 17 pCi/g RAGS 3.3E+03 pCi 1.6E-10 risk/pCi 5.E-07
Thorium-232 0.81 pCi/g RAGS 1.6E+02 pCi 2.3E-10 risk/pCi 4.E-08
Radium-228+D 0.81 pCi/g RAGS 1.6E+02 pCi 2.3E-09 risk/pCi 4.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.6E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 5.E-06

EXTERNAL Uranium-238+D 101 pCi/g RAGS 6.0E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-06
Uranium-235+D 1.3 pCi/g RAGS 7.7E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-07
Uranium-234 17 pCi/g RAGS 1.0E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.81 pCi/g RAGS 4.8E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.81 pCi/g RAGS 4.8E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.81 pCi/g RAGS 4.8E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 1.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 101 pCi/g RAGS 2.6E-01 pCi 9.4E-09 risk/pCi 2.E-09
Uranium-235+D 1.3 pCi/g RAGS 3.4E-03 pCi 1.0E-08 risk/pCi 3.E-11

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 17 pCi/g RAGS 4.4E-02 pCi 1.1E-08 risk/pCi 5.E-10
Thorium-232 0.81 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.81 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.81 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 3.E-09
EXPOSURE POINT TOTAL 3.E-09

EXPOSURE MEDIUM TOTAL 3.E-09

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.158
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 2.3E+04 pCi 2.1E-10 risk/pCi 5.E-06
Uranium-235+D 1.6 pCi/g RAGS 3.1E+02 pCi 1.6E-10 risk/pCi 5.E-08
Uranium-234 20 pCi/g RAGS 3.8E+03 pCi 1.6E-10 risk/pCi 6.E-07
Thorium-232 0.55 pCi/g RAGS 1.1E+02 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.55 pCi/g RAGS 1.1E+02 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.55 pCi/g RAGS 1.1E+02 pCi 8.1E-10 risk/pCi 9.E-08

EXPOSURE ROUTE TOTAL 6.E-06

EXTERNAL Uranium-238+D 120 pCi/g RAGS 7.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-06
Uranium-235+D 1.6 pCi/g RAGS 9.5E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-07
Uranium-234 20 pCi/g RAGS 1.2E+01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-09
Thorium-232 0.55 pCi/g RAGS 3.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-10
Radium-228+D 0.55 pCi/g RAGS 3.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 1.E-06
Thorium-228+D 0.55 pCi/g RAGS 3.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 1.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 120 pCi/g RAGS 3.1E-01 pCi 9.4E-09 risk/pCi 3.E-09

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 1.6 pCi/g RAGS 4.2E-03 pCi 1.0E-08 risk/pCi 4.E-11
Uranium-234 20 pCi/g RAGS 5.2E-02 pCi 1.1E-08 risk/pCi 6.E-10
Thorium-232 0.55 pCi/g RAGS 1.4E-03 pCi 4.3E-08 risk/pCi 6.E-11
Radium-228+D 0.55 pCi/g RAGS 1.4E-03 pCi 5.2E-09 risk/pCi 8.E-12
Thorium-228+D 0.55 pCi/g RAGS 1.4E-03 pCi 1.4E-07 risk/pCi 2.E-10

EXPOSURE ROUTE TOTAL 4.E-09
EXPOSURE POINT TOTAL 4.E-09

EXPOSURE MEDIUM TOTAL 4.E-09

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05
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TABLE 8-F.159
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 101 pCi/g RAGS 8.3E+03 pCi 5.6E-11 risk/pCi 5.E-07

Uranium-235+D 1.3 pCi/g RAGS 1.1E+02 pCi 5.0E-11 risk/pCi 5.E-09
Uranium-234 17 pCi/g RAGS 1.4E+03 pCi 5.1E-11 risk/pCi 7.E-08
Thorium-232 0.81 pCi/g RAGS 6.7E+01 pCi 8.5E-11 risk/pCi 6.E-09
Radium-228+D 0.81 pCi/g RAGS 6.7E+01 pCi 6.7E-10 risk/pCi 4.E-08
Thorium-228+D 0.81 pCi/g RAGS 6.7E+01 pCi 1.6E-10 risk/pCi 1.E-08

EXPOSURE ROUTE TOTAL 6.E-07

EXTERNAL Uranium-238+D 101 pCi/g RAGS 2.1E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-06
Uranium-235+D 1.3 pCi/g RAGS 2.7E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-07
Uranium-234 17 pCi/g RAGS 3.5E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-10
Thorium-232 0.81 pCi/g RAGS 1.7E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-11
Radium-228+D 0.81 pCi/g RAGS 1.7E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.7E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 5.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 101 pCi/g RAGS 4.1E+01 pCi 9.4E-09 risk/pCi 4.E-07
Uranium-235+D 1.3 pCi/g RAGS 5.3E-01 pCi 1.0E-08 risk/pCi 5.E-09

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Uranium-234 17 pCi/g RAGS 6.9E+00 pCi 1.1E-08 risk/pCi 8.E-08
Thorium-232 0.81 pCi/g RAGS 3.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.81 pCi/g RAGS 3.3E-01 pCi 5.2E-09 risk/pCi 2.E-09
Thorium-228+D 0.81 pCi/g RAGS 3.3E-01 pCi 1.4E-07 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 5.E-07
EXPOSURE POINT TOTAL 5.E-07

EXPOSURE MEDIUM TOTAL 5.E-07

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06
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TABLE 8-F.160
CALCULATION OF RADIATION CANCER RISKS - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN INGESTION Uranium-238+D 120 pCi/g RAGS 9.9E+03 pCi 5.6E-11 risk/pCi 6.E-07
Uranium-235+D 1.6 pCi/g RAGS 1.3E+02 pCi 5.0E-11 risk/pCi 7.E-09
Uranium-234 20 pCi/g RAGS 1.7E+03 pCi 5.1E-11 risk/pCi 8.E-08
Thorium-232 0.55 pCi/g RAGS 4.5E+01 pCi 8.5E-11 risk/pCi 4.E-09
Radium-228+D 0.55 pCi/g RAGS 4.5E+01 pCi 6.7E-10 risk/pCi 3.E-08
Thorium-228+D 0.55 pCi/g RAGS 4.5E+01 pCi 1.6E-10 risk/pCi 7.E-09

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL Uranium-238+D 120 pCi/g RAGS 2.5E+01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-06
Uranium-235+D 1.6 pCi/g RAGS 3.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-07
Uranium-234 20 pCi/g RAGS 4.1E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-09
Thorium-232 0.55 pCi/g RAGS 1.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.55 pCi/g RAGS 1.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.55 pCi/g RAGS 1.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 4.E-06
EXPOSURE POINT TOTAL 5.E-06

EXPOSURE MEDIUM TOTAL 5.E-06

AIR
DUST AT AOI 1 HOLDING 

BASIN DUST INHALATION Uranium-238+D 120 pCi/g RAGS 4.9E+01 pCi 9.4E-09 risk/pCi 5.E-07

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Uranium-235+D 1.6 pCi/g RAGS 6.5E-01 pCi 1.0E-08 risk/pCi 7.E-09
Uranium-234 20 pCi/g RAGS 8.1E+00 pCi 1.1E-08 risk/pCi 9.E-08
Thorium-232 0.55 pCi/g RAGS 2.2E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.55 pCi/g RAGS 2.2E-01 pCi 5.2E-09 risk/pCi 1.E-09
Thorium-228+D 0.55 pCi/g RAGS 2.2E-01 pCi 1.4E-07 risk/pCi 3.E-08

EXPOSURE ROUTE TOTAL 6.E-07
EXPOSURE POINT TOTAL 6.E-07

EXPOSURE MEDIUM TOTAL 6.E-07

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06

Prepared by / Date: KJC 06/01/12
Checked by / Date: JHP 06/04/12
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APPENDIX I 

Risk Calculation Summaries: RAGS Part D ‘Table 9’s’



TABLE 9-C.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL OPEN SPACE AREA Benzo(a)anthracene 4.6E-08 NA 1.7E-08 NA 6.2E-08 Kidney 4.6E-06 NA 1.7E-06 6.2E-06
Benzo(a)pyrene 6.1E-07 NA 2.2E-07 NA 8.3E-07 Kidney 6.1E-06 NA 2.2E-06 8.4E-06
Benzo(b)fluoranthene 8.2E-08 NA 3.0E-08 NA 1.1E-07 Kidney 8.3E-06 NA 3.0E-06 1.1E-05
Benzo(k)fluoranthene 4.3E-09 NA 1.6E-09 NA 5.8E-09 Kidney 4.3E-06 NA 1.6E-06 5.8E-06
Indeno(1,2,3-cd)pyrene 8.6E-08 NA 3.1E-08 NA 1.2E-07 Kidney 8.7E-06 NA 3.2E-06 1.2E-05
Aroclor-1254 8.0E-09 NA 3.1E-09 NA 1.1E-08 Immune System 2.3E-03 NA 9.2E-04 3.3E-03
Aroclor-1260 4.7E-09 NA 1.8E-09 NA 6.6E-09 Immune System 1.4E-03 NA 5.4E-04 1.9E-03
Aluminum NC NA NC NA Nervous System 3.3E-02 NA -- 3.3E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.5E-04 NA -- 5.5E-04
Arsenic 3.2E-06 NA 2.7E-07 NA 3.4E-06 Skin 8.2E-02 NA 6.9E-03 8.9E-02
Beryllium NC NA NC NA GI System 6.6E-04 NA -- 6.6E-04
Chromium NC NA NC NA NOAEL 1.4E-02 NA -- 1.4E-02
Cobalt NC NA NC NA Endocrine 2.4E-02 NA -- 2.4E-02
Copper NC NA NC NA Undetermined 5.5E-04 NA -- 5.5E-04
Iron NC NA NC NA GI System 4.6E-02 NA -- 4.6E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-02 NA -- 1.5E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.2E-02 NA -- 3.2E-02
Vanadium NC NA NC NA Kidney 1 3E 02 NA 1 3E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.0E-03 NA 5.7E-04 2.6E-03

--

CHEMICAL TOTAL 4.0E-06 -- 5.7E-07 -- 5E-06 2.7E-01 -- 8.9E-03 3E-01

Uranium-238+D 4.4E-08 NA NA 2.2E-08 6.6E-08 NA NA NA
Uranium-235+D 4.5E-10 NA NA 1.4E-09 1.8E-09 NA NA NA
Uranium-234 5.6E-09 NA NA 8.0E-12 5.6E-09 NA NA NA
Thorium-232 1.2E-08 NA NA 1.7E-11 1.2E-08 NA NA NA
Radium-228+D 1.2E-07 NA NA 2.2E-07 3.4E-07 NA NA NA
Thorium-228+D 4.3E-08 NA NA 3.8E-07 4.2E-07 NA NA NA

RADIONUCLIDE TOTAL 2.3E-07 -- -- 6.2E-07 8E-07 -- -- -- --

EXPOSURE POINT TOTAL 5E-06 3E-01

EXPOSURE MEDIUM TOTAL 5E-06 3E-01

SOIL AIR DUST AT OPEN SPACE AREA Benzo(a)anthracene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Benzo(a)pyrene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Benzo(b)fluoranthene NA 1.9E-14 NA NA 1.9E-14 NA -- NA
Benzo(k)fluoranthene NA 1.0E-15 NA NA 1.0E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.0E-14 NA NA 2.0E-14 NA -- NA
Aroclor-1254 NA 3.5E-15 NA NA 3.5E-15 NA -- NA
Aroclor-1260 NA 2.1E-15 NA NA 2.1E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.4E-11 NA NA 1.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.5E-06 NA 2.5E-06

Beryllium NA 4.2E-13 NA NA 4.2E-13

Immune System / 
Respiratory NA 1.0E-07 NA 1.0E-07
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TABLE 9-C.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT OPEN SPACE AREA Chromium NA 2.5E-09 NA NA 2.5E-09 Respiratory NA 6.7E-07 NA 6.7E-07
Cobalt NA 2.5E-15 NA NA 2.5E-15 Respiratory NA 1.9E-06 NA 1.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.3E-05 NA 3.3E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.0E-07 NA 1.0E-07
Vanadium NA NC NA NA NA 1.0E-06 NA 1.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.9E-09 NA 1.9E-09

CHEMICAL TOTAL -- 2.6E-09 -- -- 3E-09 -- 4.9E-05 -- 5E-05

Uranium-238+D NA 5.9E-12 NA NA 5.9E-12 NA NA NA
Uranium-235+D NA 8.4E-14 NA NA 8.4E-14 NA NA NA
Uranium-234 NA 1.2E-12 NA NA 1.2E-12 NA NA NA
Thorium-232 NA 6.9E-12 NA NA 6.9E-12 NA NA NA
Radium-228+D NA 8.4E-13 NA NA 8.4E-13 NA NA NA
Thorium-228+D NA 2.3E-11 NA NA 2.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 3.8E-11 -- -- 4E-11 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 5E-05

EXPOSURE MEDIUM TOTAL 3E-09 5E-05

SOIL TOTAL 5E-06 3E-01
SEDIMENT SEDIMENT SPHAGNUM BOG Benzo(a)pyrene 1.4E-07 NA 4.2E-08 NA 1.8E-07 Kidney 1.4E-06 NA 4.2E-07 1.8E-06

Benzo(b)fluoranthene 1.7E-08 NA 5.1E-09 NA 2.2E-08 Kidney 1.7E-06 NA 5.2E-07 2.2E-06
Carbazole 3.6E-11 NA 8.5E-12 NA 4.5E-11 -- NA --
Aroclor-1254 3.3E-08 NA 1.1E-08 NA 4.3E-08 Immune System 9.5E-03 NA 3.1E-03 1.3E-02
Aroclor-1260 8.3E-09 NA 2.7E-09 NA 1.1E-08 Immune System 2.4E-03 NA 7.9E-04 3.2E-03
Aluminum NC NA NC NA Nervous System 6.6E-03 NA -- 6.6E-03
Arsenic 3.7E-07 NA 2.6E-08 NA 3.9E-07 Skin 9.5E-03 NA 6.7E-04 1.0E-02
Beryllium NC NA NC NA GI System 5.8E-03 NA -- 5.8E-03
Chromium NC NA NC NA NOAEL 4.0E-03 NA -- 4.0E-03
Cobalt NC NA NC NA Endocrine 6.3E-03 NA -- 6.3E-03
Copper NC NA NC NA Undetermined 1.8E-03 NA -- 1.8E-03
Iron NC NA NC NA GI System 7.7E-03 NA -- 7.7E-03
Mercury NC NA NC NA Immune System 1.3E-03 NA -- 1.3E-03
Molybdenum NC NA NC NA Kidney 7.8E-03 NA -- 7.8E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.8E-03 NA 1.6E-03 8.4E-03
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TABLE 9-C.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SEDIMENT SEDIMENT SPHAGNUM BOG CHEMICAL TOTAL 5.6E-07 -- 8.6E-08 -- 6E-07 9.7E-02 -- 6.2E-03 1E-01

Uranium-238+D 3.9E-08 NA NA NA 3.9E-08 NA NA NA
Uranium-235+D 3.9E-10 NA NA NA 3.9E-10 NA NA NA
Uranium-234 4.8E-09 NA NA NA 4.8E-09 NA NA NA
Thorium-232 1.7E-09 NA NA NA 1.7E-09 NA NA NA
Radium-228+D 1.6E-08 NA NA NA 1.6E-08 NA NA NA
Thorium-228+D 5.8E-09 NA NA NA 5.8E-09 NA NA NA

RADIONUCLIDE TOTAL 6.8E-08 -- -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 1E-01

EXPOSURE MEDIUM TOTAL 7E-07 1E-01

SEDIMENT TOTAL 7E-07 1E-01
SURFACE SURFACE WATER SPHAGNUM BOG Trichloroethene - Kidney -- NA 5.3E-10 NA 5.3E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 3.8E-10 NA 3.8E-10 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 1.4E-04 1.4E-04
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 2.8E-05 2.8E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 5.2E-03 5.2E-03
Arsenic -- NA 2.8E-09 NA 2.8E-09 Skin -- NA 7.2E-05 7.2E-05
Barium NC NA NC NA Kidney -- NA 3.0E-05 3.0E-05y
Beryllium NC NA NC NA GI System -- NA 6.1E-03 6.1E-03
Cadmium NC NA NC NA Kidney -- NA 1.2E-04 1.2E-04
Chromium NC NA NC NA NOAEL -- NA 8.6E-03 8.6E-03
Cobalt NC NA NC NA Endocrine -- NA 3.6E-05 3.6E-05
Copper NC NA NC NA Undetermined -- NA 4.7E-05 4.7E-05
Iron NC NA NC NA GI System -- NA --
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System -- NA 1.8E-03 1.8E-03
Mercury NC NA NC NA Immune System -- NA 2.6E-04 2.6E-04
Molybdenum NC NA NC NA Kidney -- NA 1.6E-04 1.6E-04
Nickel NC NA NC NA General Toxicity -- NA 2.8E-05 2.8E-05
Selenium NC NA NC NA Skin / Liver -- NA 9.6E-06 9.6E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 5.1E-04 5.1E-04
Vanadium NC NA NC NA Kidney -- NA 5.0E-04 5.0E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 3.7E-09 -- 4E-09 -- -- 2.4E-02 2E-02

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 2E-02

EXPOSURE MEDIUM TOTAL 4E-09 2E-02

SURFACE WATER TOTAL 4E-09 2E-02
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TABLE 9-C.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 6E-06 4E-01
TOTAL RISK ACROSS ALL MEDIA 6E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.8E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.1E-02

--
Prepared by / Date: KJC 06/04/12 TOTAL GI SYSTEM HI = 6.7E-02
Checked by / Date: JHP 06/06/12 TOTAL HEMATOLOGICAL HI = 5.8E-03

TOTAL IMMUNE SYSTEM HI = 2.3E-02
TOTAL KIDNEY HI = 8.2E-02

TOTAL LIVER HI = 9.6E-06
--

TOTAL NERVOUS SYSTEM HI = 5.7E-02
TOTAL NOAEL HI = 2.9E-02

--
TOTAL SKIN HI = 9.9E-02

TOTAL RESPIRATORY HI = 2.7E-06
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TABLE 9-C.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL OPEN SPACE AREA Benzo(a)anthracene 6.6E-09 NA 3.4E-09 NA 1.0E-08 Kidney 4.9E-07 NA 2.5E-07 7.4E-07
Benzo(a)pyrene 8.9E-08 NA 4.6E-08 NA 1.3E-07 Kidney 6.6E-07 NA 3.4E-07 1.0E-06
Benzo(b)fluoranthene 1.2E-08 NA 6.2E-09 NA 1.8E-08 Kidney 8.9E-07 NA 4.6E-07 1.3E-06
Benzo(k)fluoranthene 6.2E-10 NA 3.2E-10 NA 9.4E-10 Kidney 4.6E-07 NA 2.4E-07 7.0E-07
Indeno(1,2,3-cd)pyrene 1.3E-08 NA 6.5E-09 NA 1.9E-08 Kidney 9.3E-07 NA 4.8E-07 1.4E-06
Aroclor-1254 3.4E-09 NA 1.9E-09 NA 5.4E-09 Immune System 2.5E-04 NA 1.4E-04 3.9E-04
Aroclor-1260 2.0E-09 NA 1.1E-09 NA 3.1E-09 Immune System 1.5E-04 NA 8.2E-05 2.3E-04
Aluminum NC NA NC NA Nervous System 3.6E-03 NA -- 3.6E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.9E-05 NA -- 5.9E-05
Arsenic 1.4E-06 NA 1.6E-07 NA 1.5E-06 Skin 8.8E-03 NA 1.0E-03 9.8E-03
Beryllium NC NA NC NA GI System 7.0E-05 NA -- 7.0E-05
Chromium NC NA NC NA NOAEL 1.5E-03 NA -- 1.5E-03
Cobalt NC NA NC NA Endocrine 2.6E-03 NA -- 2.6E-03
Copper NC NA NC NA Undetermined 5.9E-05 NA -- 5.9E-05
Iron NC NA NC NA GI System 5.0E-03 NA -- 5.0E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.6E-03 NA -- 1.6E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.4E-03 NA -- 3.4E-03
Vanadium NC NA NC NA Kidney 1 4E 03 NA 1 4E 03

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.2E-04 NA 8.7E-05 3.1E-04

--

CHEMICAL TOTAL 1.5E-06 -- 2.3E-07 -- 2E-06 2.9E-02 -- 1.4E-03 3E-02

Uranium-238+D 8.9E-08 NA NA 8.7E-08 1.8E-07 NA NA NA
Uranium-235+D 9.1E-10 NA NA 5.4E-09 6.3E-09 NA NA NA
Uranium-234 1.1E-08 NA NA 3.2E-11 1.1E-08 NA NA NA
Thorium-232 2.5E-08 NA NA 6.6E-11 2.5E-08 NA NA NA
Radium-228+D 2.5E-07 NA NA 8.8E-07 1.1E-06 NA NA NA
Thorium-228+D 8.7E-08 NA NA 1.5E-06 1.6E-06 NA NA NA

RADIONUCLIDE TOTAL 4.6E-07 -- -- 2.5E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 5E-06 3E-02

EXPOSURE MEDIUM TOTAL 5E-06 3E-02

SOIL AIR DUST AT OPEN SPACE AREA Benzo(a)anthracene NA 1.4E-14 NA NA 1.4E-14 NA -- NA
Benzo(a)pyrene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Benzo(b)fluoranthene NA 2.6E-14 NA NA 2.6E-14 NA -- NA
Benzo(k)fluoranthene NA 1.4E-15 NA NA 1.4E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.7E-14 NA NA 2.7E-14 NA -- NA
Aroclor-1254 NA 1.4E-14 NA NA 1.4E-14 NA -- NA
Aroclor-1260 NA 8.3E-15 NA NA 8.3E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 5.6E-11 NA NA 5.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.5E-06 NA 2.5E-06

Beryllium NA 1.7E-12 NA NA 1.7E-12

Immune System / 
Respiratory NA 1.0E-07 NA 1.0E-07
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TABLE 9-C.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT OPEN SPACE AREA Chromium NA 3.5E-09 NA NA 3.5E-09 Respiratory NA 6.7E-07 NA 6.7E-07
Cobalt NA 9.9E-15 NA NA 9.9E-15 Respiratory NA 1.9E-06 NA 1.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.3E-05 NA 3.3E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.0E-07 NA 1.0E-07
Vanadium NA NC NA NA NA 1.0E-06 NA 1.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.9E-09 NA 1.9E-09

CHEMICAL TOTAL -- 3.5E-09 -- -- 4E-09 -- 4.9E-05 -- 5E-05

Uranium-238+D NA 3.1E-11 NA NA 3.1E-11 NA NA NA
Uranium-235+D NA 4.5E-13 NA NA 4.5E-13 NA NA NA
Uranium-234 NA 6.4E-12 NA NA 6.4E-12 NA NA NA
Thorium-232 NA 3.7E-11 NA NA 3.7E-11 NA NA NA
Radium-228+D NA 4.5E-12 NA NA 4.5E-12 NA NA NA
Thorium-228+D NA 1.2E-10 NA NA 1.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.0E-10 -- -- 2E-10 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 5E-05

EXPOSURE MEDIUM TOTAL 4E-09 5E-05

SOIL TOTAL 5E-06 3E-02
SEDIMENT SEDIMENT SPHAGNUM BOG Benzo(a)pyrene 2.0E-08 NA 2.3E-08 NA 4.3E-08 Kidney 1.5E-07 NA 1.7E-07 3.2E-07

Benzo(b)fluoranthene 2.5E-09 NA 2.9E-09 NA 5.3E-09 Kidney 1.8E-07 NA 2.1E-07 3.9E-07
Carbazole 1.5E-11 NA 1.4E-11 NA 2.9E-11 -- NA --
Aroclor-1254 1.4E-08 NA 1.7E-08 NA 3.1E-08 Immune System 1.0E-03 NA 1.3E-03 2.3E-03
Aroclor-1260 3.6E-09 NA 4.4E-09 NA 8.0E-09 Immune System 2.6E-04 NA 3.2E-04 5.8E-04
Aluminum NC NA NC NA Nervous System 7.0E-04 NA -- 7.0E-04
Arsenic 1.6E-07 NA 4.2E-08 NA 2.0E-07 Skin 1.0E-03 NA 2.7E-04 1.3E-03
Beryllium NC NA NC NA GI System 6.3E-04 NA -- 6.3E-04
Chromium NC NA NC NA NOAEL 4.3E-04 NA -- 4.3E-04
Cobalt NC NA NC NA Endocrine 6.8E-04 NA -- 6.8E-04
Copper NC NA NC NA Undetermined 1.9E-04 NA -- 1.9E-04
Iron NC NA NC NA GI System 8.3E-04 NA -- 8.3E-04
Mercury NC NA NC NA Immune System 1.4E-04 NA -- 1.4E-04
Molybdenum NC NA NC NA Kidney 8.3E-04 NA -- 8.3E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 7.3E-04 NA 6.5E-04 1.4E-03
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TABLE 9-C.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SEDIMENT SEDIMENT SPHAGNUM BOG CHEMICAL TOTAL 2.0E-07 -- 9.0E-08 -- 3E-07 1.0E-02 -- 2.5E-03 1E-02

Uranium-238+D 7.7E-08 NA NA NA 7.7E-08 NA NA NA
Uranium-235+D 7.7E-10 NA NA NA 7.7E-10 NA NA NA
Uranium-234 9.7E-09 NA NA NA 9.7E-09 NA NA NA
Thorium-232 3.3E-09 NA NA NA 3.3E-09 NA NA NA
Radium-228+D 3.3E-08 NA NA NA 3.3E-08 NA NA NA
Thorium-228+D 1.2E-08 NA NA NA 1.2E-08 NA NA NA

RADIONUCLIDE TOTAL 1.4E-07 -- -- -- 1E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 1E-02

EXPOSURE MEDIUM TOTAL 4E-07 1E-02

SEDIMENT TOTAL 4E-07 1E-02
SURFACE SURFACE WATER SPHAGNUM BOG Trichloroethene - Kidney -- NA 4.8E-10 NA 4.8E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 1.0E-09 NA 1.0E-09 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 9.3E-05 9.3E-05
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 1.9E-05 1.9E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 3.5E-03 3.5E-03
Arsenic -- NA 7.5E-09 NA 7.5E-09 Skin -- NA 4.9E-05 4.9E-05
Barium NC NA NC NA Kidney -- NA 2.0E-05 2.0E-05y
Beryllium NC NA NC NA GI System -- NA 4.1E-03 4.1E-03
Cadmium NC NA NC NA Kidney -- NA 7.8E-05 7.8E-05
Chromium NC NA NC NA NOAEL -- NA 5.7E-03 5.7E-03
Cobalt NC NA NC NA Endocrine -- NA 2.4E-05 2.4E-05
Copper NC NA NC NA Undetermined -- NA 3.2E-05 3.2E-05
Iron NC NA NC NA GI System -- NA --
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System -- NA 1.2E-03 1.2E-03
Mercury NC NA NC NA Immune System -- NA 1.7E-04 1.7E-04
Molybdenum NC NA NC NA Kidney -- NA 1.1E-04 1.1E-04
Nickel NC NA NC NA General Toxicity -- NA 1.9E-05 1.9E-05
Selenium NC NA NC NA Skin / Liver -- NA 6.4E-06 6.4E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 3.4E-04 3.4E-04
Vanadium NC NA NC NA Kidney -- NA 3.4E-04 3.4E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 9.0E-09 -- 9E-09 -- -- 1.6E-02 2E-02

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 2E-02

EXPOSURE MEDIUM TOTAL 9E-09 2E-02

SURFACE WATER TOTAL 9E-09 2E-02
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TABLE 9-C.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 1 - OPEN SPACE AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 1 - OPEN SPACE AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 5E-06 6E-02
TOTAL RISK ACROSS ALL MEDIA 5E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-02

NOTES: TOTAL GENERAL TOXICITY HI = 3.6E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.3E-03

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 3.6E-03

TOTAL IMMUNE SYSTEM HI = 3.9E-03
TOTAL KIDNEY HI = 9.5E-03

TOTAL LIVER HI = 6.4E-06
--

TOTAL NERVOUS SYSTEM HI = 7.1E-03
TOTAL NOAEL HI = 8.0E-03

--
TOTAL SKIN HI = 1.1E-02

TOTAL RESPIRATORY HI = 2.7E-06
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TABLE 9-C.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL OPEN SPACE AREA NORTH Benzo(a)anthracene 1.4E-07 NA 4.9E-08 NA 1.9E-07 Kidney 1.4E-05 NA 5.0E-06 1.9E-05
Benzo(a)pyrene 1.5E-06 NA 5.3E-07 NA 2.0E-06 Kidney 1.5E-05 NA 5.3E-06 2.0E-05
Benzo(b)fluoranthene 2.1E-07 NA 7.8E-08 NA 2.9E-07 Kidney 2.1E-05 NA 7.8E-06 2.9E-05
Benzo(k)fluoranthene 7.6E-09 NA 2.8E-09 NA 1.0E-08 Kidney 7.6E-06 NA 2.8E-06 1.0E-05
Carbazole 1.2E-10 NA 3.4E-11 NA 1.5E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.0E-07 NA 7.4E-08 NA 2.8E-07 Kidney 2.0E-05 NA 7.4E-06 2.8E-05
Aroclor-1254 1.8E-06 NA 6.9E-07 NA 2.4E-06 Immune System 5.1E-01 NA 2.0E-01 7.1E-01
Aroclor-1260 4.3E-07 NA 1.7E-07 NA 5.9E-07 Immune System 1.2E-01 NA 4.9E-02 1.7E-01
Aluminum NC NA NC NA Nervous System 3.1E-02 NA -- 3.1E-02
Antimony NC NA NC NA General Toxicity / 2.3E-03 NA -- 2.3E-03
Arsenic 4.5E-06 NA 3.8E-07 NA 4.9E-06 Skin 1.2E-01 NA 9.8E-03 1.3E-01
Beryllium NC NA NC NA GI System 2.0E-03 NA -- 2.0E-03
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 3.6E-02 NA -- 3.6E-02
Copper NC NA NC NA Undetermined 1.3E-02 NA -- 1.3E-02
Iron NC NA NC NA GI System 4.7E-02 NA -- 4.7E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.4E-03 NA -- 8.4E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.3E-02 NA -- 8.3E-02
Vanadium NC NA NC NA Kidney 1 3E 02 NA 1 3E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 8.7E-06 -- 2.0E-06 -- 1E-05 1.0E+00 -- 2.6E-01 1E+00

Uranium-238+D 1.1E-07 NA NA 5.6E-08 1.7E-07 NA NA NA
Uranium-235+D 1.2E-09 NA NA 3.5E-09 4.6E-09 NA NA NA
Uranium-234 1.5E-08 NA NA 2.1E-11 1.5E-08 NA NA NA
Thorium-232 1.2E-08 NA NA 1.6E-11 1.2E-08 NA NA NA
Radium-228+D 1.2E-07 NA NA 2.1E-07 3.2E-07 NA NA NA
Thorium-228+D 4.1E-08 NA NA 3.5E-07 4.0E-07 NA NA NA

RADIONUCLIDE TOTAL 3.0E-07 -- -- 6.2E-07 9E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 1E+00

EXPOSURE MEDIUM TOTAL 1E-05 1E+00
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TABLE 9-C.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 3.2E-14 NA NA 3.2E-14 NA -- NA
Benzo(a)pyrene NA 3.4E-13 NA NA 3.4E-13 NA -- NA
Benzo(b)fluoranthene NA 5.0E-14 NA NA 5.0E-14 NA -- NA
Benzo(k)fluoranthene NA 1.8E-15 NA NA 1.8E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.8E-14 NA NA 4.8E-14 NA -- NA
Aroclor-1254 NA 7.7E-13 NA NA 7.7E-13 NA -- NA
Aroclor-1260 NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.7E-06 NA 9.7E-06
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.0E-11 NA NA 2.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06

Beryllium NA 1.3E-12 NA NA 1.3E-12
Immune System / 

Respiratory NA 3.2E-07 NA 3.2E-07
Chromium NA 2.8E-09 NA NA 2.8E-09 Respiratory NA 7.2E-07 NA 7.2E-07
Cobalt NA 3.6E-15 NA NA 3.6E-15 Respiratory NA 2.8E-06 NA 2.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT OPEN SPACE AREA 
NORTH

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.6E-07 NA 2.6E-07
Vanadium NA NC NA NA NA 1.0E-06 NA 1.0E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.8E-09 -- -- 3E-09 -- 3.7E-05 -- 4E-05

Uranium-238+D NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Uranium-235+D NA 2.1E-13 NA NA 2.1E-13 NA NA NA
Uranium-234 NA 3.1E-12 NA NA 3.1E-12 NA NA NA
Thorium-232 NA 6.6E-12 NA NA 6.6E-12 NA NA NA
Radium-228+D NA 7.9E-13 NA NA 7.9E-13 NA NA NA
Thorium-228+D NA 2.2E-11 NA NA 2.2E-11 NA NA NA

RADIONUCLIDE TOTAL -- 4.8E-11 -- -- 5E-11 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 4E-05

EXPOSURE MEDIUM TOTAL 3E-09 4E-05

SOIL TOTAL 1E-05 1E+00
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TABLE 9-C.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 1E-05 1E+00
TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 2.3E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.6E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 4.9E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 2.3E-03

TOTAL IMMUNE SYSTEM HI = 8.8E-01
TOTAL KIDNEY HI = 9.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.0E-02
TOTAL NOAEL HI = 2.8E-02

--
TOTAL SKIN HI = 1.3E-01

TOTAL RESPIRATORY HI = 3.8E-06
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TABLE 9-C.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL OPEN SPACE AREA NORTH Benzo(a)anthracene 2.0E-08 NA 1.0E-08 NA 3.0E-08 Kidney 1.5E-06 NA 7.6E-07 2.2E-06
Benzo(a)pyrene 2.1E-07 NA 1.1E-07 NA 3.2E-07 Kidney 1.6E-06 NA 8.1E-07 2.4E-06
Benzo(b)fluoranthene 3.1E-08 NA 1.6E-08 NA 4.7E-08 Kidney 2.3E-06 NA 1.2E-06 3.5E-06
Benzo(k)fluoranthene 1.1E-09 NA 5.7E-10 NA 1.7E-09 Kidney 8.1E-07 NA 4.2E-07 1.2E-06
Carbazole 5.2E-11 NA 2.1E-11 NA 7.2E-11 -- NA --
Indeno(1,2,3-cd)pyrene 3.0E-08 NA 1.5E-08 NA 4.5E-08 Kidney 2.2E-06 NA 1.1E-06 3.3E-06
Aroclor-1254 7.5E-07 NA 4.2E-07 NA 1.2E-06 Immune System 5.5E-02 NA 3.1E-02 8.5E-02
Aroclor-1260 1.8E-07 NA 1.0E-07 NA 2.8E-07 Immune System 1.3E-02 NA 7.4E-03 2.1E-02
Aluminum NC NA NC NA Nervous System 3.3E-03 NA -- 3.3E-03
Antimony NC NA NC NA General Toxicity / 2.5E-04 NA -- 2.5E-04
Arsenic 1.9E-06 NA 2.3E-07 NA 2.2E-06 Skin 1.3E-02 NA 1.5E-03 1.4E-02
Beryllium NC NA NC NA GI System 2.2E-04 NA -- 2.2E-04
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 3.9E-03 NA -- 3.9E-03
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.0E-04 NA -- 9.0E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.9E-03 NA -- 8.9E-03
Vanadium NC NA NC NA Kidney 1 4E 03 NA 1 4E 03

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 3.2E-06 -- 9.1E-07 -- 4E-06 1.1E-01 -- 4.0E-02 1E-01

Uranium-238+D 2.3E-07 NA NA 2.2E-07 4.5E-07 NA NA NA
Uranium-235+D 2.3E-09 NA NA 1.4E-08 1.6E-08 NA NA NA
Uranium-234 2.9E-08 NA NA 8.4E-11 2.9E-08 NA NA NA
Thorium-232 2.4E-08 NA NA 6.3E-11 2.4E-08 NA NA NA
Radium-228+D 2.3E-07 NA NA 8.3E-07 1.1E-06 NA NA NA
Thorium-228+D 8.2E-08 NA NA 1.4E-06 1.5E-06 NA NA NA

RADIONUCLIDE TOTAL 6.0E-07 -- -- 2.5E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 1E-01

EXPOSURE MEDIUM TOTAL 7E-06 1E-01
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TABLE 9-C.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT OPEN SPACE AREA 

NORTH Benzo(a)anthracene NA 4.3E-14 NA NA 4.3E-14 NA -- NA
Benzo(a)pyrene NA 4.6E-13 NA NA 4.6E-13 NA -- NA
Benzo(b)fluoranthene NA 6.8E-14 NA NA 6.8E-14 NA -- NA
Benzo(k)fluoranthene NA 2.4E-15 NA NA 2.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.5E-14 NA NA 6.5E-14 NA -- NA
Aroclor-1254 NA 3.1E-12 NA NA 3.1E-12 NA -- NA
Aroclor-1260 NA 7.5E-13 NA NA 7.5E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.7E-06 NA 9.7E-06
Antimony NA NC NA NA NA -- NA

Arsenic NA 8.0E-11 NA NA 8.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06

Beryllium NA 5.2E-12 NA NA 5.2E-12
Immune System / 

Respiratory NA 3.2E-07 NA 3.2E-07
Chromium NA 3.8E-09 NA NA 3.8E-09 Respiratory NA 7.2E-07 NA 7.2E-07
Cobalt NA 1.5E-14 NA NA 1.5E-14 Respiratory NA 2.8E-06 NA 2.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA NAThorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.6E-07 NA 2.6E-07
Vanadium NA NC NA NA NA 1.0E-06 NA 1.0E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 3.9E-09 -- -- 4E-09 -- 3.7E-05 -- 4E-05

Uranium-238+D NA 8.1E-11 NA NA 8.1E-11 NA NA NA
Uranium-235+D NA 1.1E-12 NA NA 1.1E-12 NA NA NA
Uranium-234 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-232 NA 3.5E-11 NA NA 3.5E-11 NA NA NA
Radium-228+D NA 4.2E-12 NA NA 4.2E-12 NA NA NA
Thorium-228+D NA 1.2E-10 NA NA 1.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.5E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 4E-05

EXPOSURE MEDIUM TOTAL 4E-09 4E-05

SOIL TOTAL 7E-06 1E-01
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TABLE 9-C.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 2 - OPEN SPACE AREA NORTH - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 2 - OPEN SPACE AREA NORTH
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 7E-06 1E-01
TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.5E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 2.5E-04

TOTAL IMMUNE SYSTEM HI = 1.1E-01
TOTAL KIDNEY HI = 1.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.3E-03
TOTAL NOAEL HI = 3.0E-03

--
TOTAL SKIN HI = 1.4E-02

TOTAL RESPIRATORY HI = 3.8E-06
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TABLE 9-C.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL POND) Benzo(a)anthracene 1.2E-08 NA 2.8E-09 NA 1.5E-08 Kidney 1.1E-06 NA 2.5E-07 1.3E-06
Benzo(a)pyrene 2.0E-07 NA 4.7E-08 NA 2.5E-07 Kidney 1.8E-06 NA 4.2E-07 2.2E-06
Benzo(b)fluoranthene 1.9E-08 NA 4.4E-09 NA 2.3E-08 Kidney 1.7E-06 NA 3.9E-07 2.1E-06
Benzo(k)fluoranthene 3.9E-10 NA 9.1E-11 NA 4.8E-10 Kidney 3.5E-07 NA 8.1E-08 4.3E-07
Carbazole 1.0E-10 NA 1.8E-11 NA 1.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 7.0E-09 NA 1.6E-09 NA 8.6E-09 Kidney 6.2E-07 NA 1.4E-07 7.7E-07
Aroclor-1254 4.2E-07 NA 1.1E-07 NA 5.3E-07 Immune System 6.2E-02 NA 1.5E-02 7.7E-02
Aroclor-1260 8.7E-07 NA 2.2E-07 NA 1.1E-06 Immune System 1.3E-01 NA 3.2E-02 1.6E-01
Aluminum NC NA NC NA Nervous System 1.8E-03 NA -- 1.8E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.1E-04 NA -- 1.1E-04
Arsenic 4.3E-07 NA 2.3E-08 NA 4.6E-07 Skin 5.6E-03 NA 3.0E-04 5.9E-03
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 1.3E-03 NA -- 1.3E-03
Cobalt NC NA NC NA Endocrine 3.2E-03 NA -- 3.2E-03
Copper NC NA NC NA Undetermined 6.4E-04 NA -- 6.4E-04
Iron NC NA NC NA GI System 3.8E-03 NA -- 3.8E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.8E-04 NA -- 4.8E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2 0E 02 NA 2 0E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02
Vanadium NC NA NC NA Kidney 8.4E-04 NA -- 8.4E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.3E-05 NA 1.7E-05 1.1E-04

--

CHEMICAL TOTAL 2.0E-06 -- 4.0E-07 -- 2E-06 2.3E-01 -- 4.8E-02 3E-01

Uranium-238+D 1.6E-07 NA NA 8.9E-08 2.5E-07 NA NA NA
Uranium-235+D 1.6E-09 NA NA 5.4E-09 7.0E-09 NA NA NA
Uranium-234 2.0E-08 NA NA 3.3E-11 2.0E-08 NA NA NA
Thorium-232 4.7E-09 NA NA 7.2E-12 4.7E-09 NA NA NA
Radium-228+D 4.7E-08 NA NA 9.6E-08 1.4E-07 NA NA NA
Thorium-228+D 1.7E-08 NA NA 1.6E-07 1.8E-07 NA NA NA

RADIONUCLIDE TOTAL 2.5E-07 -- -- 3.5E-07 6E-07 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01

SOIL AIR Benzo(a)anthracene NA 9.3E-15 NA NA 9.3E-15 NA -- NA
Benzo(a)pyrene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(b)fluoranthene NA 1.5E-14 NA NA 1.5E-14 NA -- NA
Benzo(k)fluoranthene NA 3.1E-16 NA NA 3.1E-16 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.5E-15 NA NA 5.5E-15 NA -- NA
Aroclor-1254 NA 6.3E-13 NA NA 6.3E-13 NA -- NA
Aroclor-1260 NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.9E-06 NA 1.9E-06
Antimony NA NC NA NA NA -- NA

Arsenic NA 6.4E-12 NA NA 6.4E-12

Developmental / 
Cardiovascular / Nervous 

System NA 5.8E-07 NA 5.8E-07

DUST AT FENCED AREA 
(COOLING POND)
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TABLE 9-C.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT FENCED AREA 

(COOLING POND) Beryllium NA 5.2E-13 NA NA 5.2E-13
Immune System / 

Respiratory NA 6.3E-08 NA 6.3E-08
Chromium NA 8.8E-10 NA NA 8.8E-10 Respiratory NA 2.0E-07 NA 2.0E-07
Cobalt NA 2.2E-15 NA NA 2.2E-15 Respiratory NA 8.4E-07 NA 8.4E-07
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.5E-06 NA 3.5E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.0E-07 NA 2.0E-07
Vanadium NA NC NA NA NA 2.1E-07 NA 2.1E-07
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.9E-10 NA 2.9E-10

CHEMICAL TOTAL -- 8.9E-10 -- -- 9E-10 -- 7.5E-06 -- 7E-06

Uranium-238+D NA 3.2E-11 NA NA 3.2E-11 NA NA NA
Uranium-235+D NA 4.4E-13 NA NA 4.4E-13 NA NA NA
Uranium-234 NA 6.5E-12 NA NA 6.5E-12 NA NA NA
Thorium-232 NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Radium-228+D NA 4.9E-13 NA NA 4.9E-13 NA NA NA
Thorium-228+D NA 1.3E-11 NA NA 1.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 5.7E-11 -- -- 6E-11 -- -- -- --

EXPOSURE POINT TOTAL 9E-10 7E-06

EXPOSURE MEDIUM TOTAL 9E-10 7E-06

SOIL TOTAL 3E-06 3E-01
SEDIMENT SEDIMENT SPHAGNUM BOG Benzo(a)pyrene 2.0E-08 NA 2.7E-08 NA 4.7E-08 Kidney 1.8E-07 NA 2.4E-07 4.1E-07

Bis(2-Chloroethyl)ether 2.7E-08 NA 2.8E-08 NA 5.4E-08 -- NA --
Aroclor-1254 4.5E-07 NA 6.4E-07 NA 1.1E-06 Immune System 6.5E-02 NA 9.3E-02 1.6E-01
Aroclor-1260 7.0E-09 NA 1.0E-08 NA 1.7E-08 Immune System 1.0E-03 NA 1.5E-03 2.5E-03
Aluminum NC NA NC NA Nervous System 6.7E-04 NA -- 6.7E-04
Arsenic 1.8E-07 NA 5.5E-08 NA 2.4E-07 Skin 2.3E-03 NA 7.1E-04 3.0E-03
Beryllium NC NA NC NA GI System 2.4E-03 NA -- 2.4E-03
Chromium NC NA NC NA NOAEL 1.1E-03 NA -- 1.1E-03
Cobalt NC NA NC NA Endocrine 9.3E-04 NA -- 9.3E-04
Copper NC NA NC NA Undetermined 1.9E-03 NA -- 1.9E-03
Iron NC NA NC NA GI System 7.9E-04 NA -- 7.9E-04
Mercury NC NA NC NA Immune System 1.8E-03 NA -- 1.8E-03
Molybdenum NC NA NC NA Kidney 2.2E-03 NA -- 2.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.5E-03 NA 1.6E-03 3.1E-03

CHEMICAL TOTAL 6.8E-07 -- 7.6E-07 -- 1E-06 1.0E-01 -- 9.7E-02 2E-01
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TABLE 9-C.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SEDIMENT SEDIMENT SPHAGNUM BOG Uranium-238+D 1.7E-07 NA NA NA 1.7E-07 NA NA NA
Uranium-235+D 1.7E-09 NA NA NA 1.7E-09 NA NA NA
Uranium-234 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Thorium-232 2.9E-09 NA NA NA 2.9E-09 NA NA NA
Radium-228+D 2.8E-08 NA NA NA 2.8E-08 NA NA NA
Thorium-228+D 1.0E-08 NA NA NA 1.0E-08 NA NA NA

RADIONUCLIDE TOTAL 2.3E-07 -- -- -- 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 2E-06 2E-01

EXPOSURE MEDIUM TOTAL 2E-06 2E-01

SEDIMENT TOTAL 2E-06 2E-01
SURFACE SURFACE WATER SPHAGNUM BOG Trichloroethene - Kidney -- NA 2.6E-10 NA 2.6E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 3.3E-10 NA 3.3E-10 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 6.1E-05 6.1E-05
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 1.2E-05 1.2E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 2.3E-03 2.3E-03
Arsenic -- NA 2.4E-09 NA 2.4E-09 Skin -- NA 3.2E-05 3.2E-05
Barium NC NA NC NA Kidney -- NA 1.3E-05 1.3E-05
Beryllium NC NA NC NA GI System -- NA 2.7E-03 2.7E-03y
Cadmium NC NA NC NA Kidney -- NA 5.1E-05 5.1E-05
Chromium NC NA NC NA NOAEL -- NA 3.7E-03 3.7E-03
Cobalt NC NA NC NA Endocrine -- NA 1.6E-05 1.6E-05
Copper NC NA NC NA Undetermined -- NA 2.1E-05 2.1E-05
Iron NC NA NC NA GI System -- NA --
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System -- NA 7.9E-04 7.9E-04
Mercury NC NA NC NA Immune System -- NA 1.1E-04 1.1E-04
Molybdenum NC NA NC NA Kidney -- NA 7.1E-05 7.1E-05
Nickel NC NA NC NA General Toxicity -- NA 1.2E-05 1.2E-05
Selenium NC NA NC NA Skin / Liver -- NA 4.2E-06 4.2E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 2.2E-04 2.2E-04
Vanadium NC NA NC NA Kidney -- NA 2.2E-04 2.2E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --
C9-C18 Aliphatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 3.0E-09 -- 3E-09 -- -- 1.0E-02 1E-02

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 1E-02

EXPOSURE MEDIUM TOTAL 3E-09 1E-02

SURFACE WATER TOTAL 3E-09 1E-02
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TABLE 9-C.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (SPHAGNUM BOG) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (SPHAGNUM BOG)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 5E-06 5E-01
TOTAL RISK ACROSS ALL MEDIA 5E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.8E-07
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.8E-07
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.2E-03

--
Prepared by / Date: KJC 06/04/12 TOTAL GI SYSTEM HI = 9.8E-03
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.4E-03

TOTAL IMMUNE SYSTEM HI = 4.0E-01
TOTAL KIDNEY HI = 4.4E-02

TOTAL LIVER HI = 4.2E-06
--

TOTAL NERVOUS SYSTEM HI = 3.7E-03
TOTAL NOAEL HI = 8.7E-03

--
TOTAL SKIN HI = 9.0E-03

TOTAL RESPIRATORY HI = 1.1E-06
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TABLE 9-C.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 1.2E-08 NA 2.8E-09 NA 1.5E-08 Kidney 1.1E-06 NA 2.5E-07 1.3E-06
Benzo(a)pyrene 2.0E-07 NA 4.7E-08 NA 2.5E-07 Kidney 1.8E-06 NA 4.2E-07 2.2E-06
Benzo(b)fluoranthene 1.9E-08 NA 4.4E-09 NA 2.3E-08 Kidney 1.7E-06 NA 3.9E-07 2.1E-06
Benzo(k)fluoranthene 3.9E-10 NA 9.1E-11 NA 4.8E-10 Kidney 3.5E-07 NA 8.1E-08 4.3E-07
Carbazole 1.0E-10 NA 1.8E-11 NA 1.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 7.0E-09 NA 1.6E-09 NA 8.6E-09 Kidney 6.2E-07 NA 1.4E-07 7.7E-07
Aroclor-1254 4.2E-07 NA 1.1E-07 NA 5.3E-07 Immune System 6.2E-02 NA 1.5E-02 7.7E-02
Aroclor-1260 8.7E-07 NA 2.2E-07 NA 1.1E-06 Immune System 1.3E-01 NA 3.2E-02 1.6E-01
Aluminum NC NA NC NA Nervous System 1.8E-03 NA -- 1.8E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.1E-04 NA -- 1.1E-04
Arsenic 4.3E-07 NA 2.3E-08 NA 4.6E-07 Skin 5.6E-03 NA 3.0E-04 5.9E-03
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 1.3E-03 NA -- 1.3E-03
Cobalt NC NA NC NA Endocrine 3.2E-03 NA -- 3.2E-03
Copper NC NA NC NA Undetermined 6.4E-04 NA -- 6.4E-04
Iron NC NA NC NA GI System 3.8E-03 NA -- 3.8E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.8E-04 NA -- 4.8E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2 0E 02 NA 2 0E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

FENCED AREA (COOLING 
POND)

Uranium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02
Vanadium NC NA NC NA Kidney 8.4E-04 NA -- 8.4E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.3E-05 NA 1.7E-05 1.1E-04

--

CHEMICAL TOTAL 2.0E-06 -- 4.0E-07 -- 2E-06 2.3E-01 -- 4.8E-02 3E-01

Uranium-238+D 1.6E-07 NA NA 8.9E-08 2.5E-07 NA NA NA
Uranium-235+D 1.6E-09 NA NA 5.4E-09 7.0E-09 NA NA NA
Uranium-234 2.0E-08 NA NA 3.3E-11 2.0E-08 NA NA NA
Thorium-232 4.7E-09 NA NA 7.2E-12 4.7E-09 NA NA NA
Radium-228+D 4.7E-08 NA NA 9.6E-08 1.4E-07 NA NA NA
Thorium-228+D 1.7E-08 NA NA 1.6E-07 1.8E-07 NA NA NA

RADIONUCLIDE TOTAL 2.5E-07 -- -- 3.5E-07 6E-07 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01
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TABLE 9-C.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 9.3E-15 NA NA 9.3E-15 NA -- NA
Benzo(a)pyrene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(b)fluoranthene NA 1.5E-14 NA NA 1.5E-14 NA -- NA
Benzo(k)fluoranthene NA 3.1E-16 NA NA 3.1E-16 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.5E-15 NA NA 5.5E-15 NA -- NA
Aroclor-1254 NA 6.3E-13 NA NA 6.3E-13 NA -- NA
Aroclor-1260 NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.9E-06 NA 1.9E-06
Antimony NA NC NA NA NA -- NA

Arsenic NA 6.4E-12 NA NA 6.4E-12

Developmental / 
Cardiovascular / Nervous 

System NA 5.8E-07 NA 5.8E-07

Beryllium NA 5.2E-13 NA NA 5.2E-13
Immune System / 

Respiratory NA 6.3E-08 NA 6.3E-08
Chromium NA 8.8E-10 NA NA 8.8E-10 Respiratory NA 2.0E-07 NA 2.0E-07
Cobalt NA 2.2E-15 NA NA 2.2E-15 Respiratory NA 8.4E-07 NA 8.4E-07
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.5E-06 NA 3.5E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT FENCED AREA 
(COOLING POND)

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.0E-07 NA 2.0E-07
Vanadium NA NC NA NA NA 2.1E-07 NA 2.1E-07
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.9E-10 NA 2.9E-10

CHEMICAL TOTAL -- 8.9E-10 -- -- 9E-10 -- 7.5E-06 -- 7E-06

Uranium-238+D NA 3.2E-11 NA NA 3.2E-11 NA NA NA
Uranium-235+D NA 4.4E-13 NA NA 4.4E-13 NA NA NA
Uranium-234 NA 6.5E-12 NA NA 6.5E-12 NA NA NA
Thorium-232 NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Radium-228+D NA 4.9E-13 NA NA 4.9E-13 NA NA NA
Thorium-228+D NA 1.3E-11 NA NA 1.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 5.7E-11 -- -- 6E-11 -- -- -- --

EXPOSURE POINT TOTAL 9E-10 7E-06

EXPOSURE MEDIUM TOTAL 9E-10 7E-06

SOIL TOTAL 3E-06 3E-01
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TABLE 9-C.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SEDIMENT SEDIMENT COOLING POND Benzo(a)anthracene 2.2E-08 NA 3.0E-08 NA 5.2E-08 Kidney 2.0E-06 NA 2.6E-06 4.6E-06
Benzo(a)pyrene 3.1E-07 NA 4.1E-07 NA 7.3E-07 Kidney 2.8E-06 NA 3.7E-06 6.4E-06
Benzo(b)fluoranthene 3.9E-08 NA 5.1E-08 NA 9.0E-08 Kidney 3.4E-06 NA 4.5E-06 8.0E-06
Benzo(k)fluoranthene 5.3E-10 NA 7.0E-10 NA 1.2E-09 Kidney 4.7E-07 NA 6.2E-07 1.1E-06
Carbazole 5.1E-11 NA 5.2E-11 NA 1.0E-10 -- NA --
Dibenz(a,h)anthracene 6.8E-08 NA 9.1E-08 NA 1.6E-07 Kidney 6.1E-07 NA 8.1E-07 1.4E-06
Indeno(1,2,3-cd)pyrene 1.5E-08 NA 2.0E-08 NA 3.4E-08 Kidney 1.3E-06 NA 1.7E-06 3.0E-06
Aroclor-1254 1.2E-05 NA 1.7E-05 NA 2.8E-05 Immune System 1.7E+00 NA 2.4E+00 4.2E+00
Aroclor-1260 2.2E-09 NA 3.2E-09 NA 5.4E-09 Immune System 3.3E-04 NA 4.7E-04 7.9E-04
Aluminum NC NA NC NA Nervous System 8.3E-04 NA -- 8.3E-04
Arsenic 3.5E-07 NA 1.1E-07 NA 4.6E-07 Skin 4.5E-03 NA 1.4E-03 5.9E-03
Chromium NC NA NC NA NOAEL 5.6E-04 NA -- 5.6E-04
Cobalt NC NA NC NA Endocrine 1.7E-03 NA -- 1.7E-03
Copper NC NA NC NA Undetermined 1.5E-03 NA -- 1.5E-03
Iron NC NA NC NA GI System 1.3E-03 NA -- 1.3E-03
Manganese NC NA NC NA Nervous System 1.9E-04 NA -- 1.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.5E-03 NA -- 7.5E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 4.3E-04 NA 4.4E-04 8.7E-04

CHEMICAL TOTAL 1.3E-05 -- 1.7E-05 -- 3E-05 1.7E+00 -- 2.4E+00 4E+00

Uranium-238+D 6.0E-08 NA NA NA 6.0E-08 NA NA NA
Uranium-235+D 6.2E-10 NA NA NA 6.2E-10 NA NA NA
Uranium-234 7.7E-09 NA NA NA 7.7E-09 NA NA NA
Thorium-232 2.1E-09 NA NA NA 2.1E-09 NA NA NA
Radium-228+D 2.1E-08 NA NA NA 2.1E-08 NA NA NA
Thorium-228+D 7.3E-09 NA NA NA 7.3E-09 NA NA NA

RADIONUCLIDE TOTAL 9.9E-08 -- -- -- 1E-07 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 4E+00

EXPOSURE MEDIUM TOTAL 3E-05 4E+00

SEDIMENT TOTAL 3E-05 4E+00
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TABLE 9-C.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD / ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND)
RECEPTOR POPULATION: ADOLESCENT TRESPASSER
RECEPTOR AGE: OLDER CHILD / ADOLESCENT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SURFACE SURFACE WATER COOLING POND Benzo(a)anthracene 4.6E-09 NA -- NA 4.6E-09 Kidney 4.0E-07 NA -- 4.0E-07
WATER Benzo(a)pyrene 5.3E-08 NA -- NA 5.3E-08 Kidney 4.7E-07 NA -- 4.7E-07

Benzo(b)fluoranthene 6.1E-09 NA -- NA 6.1E-09 Kidney 5.4E-07 NA -- 5.4E-07
Indeno(1,2,3-cd)pyrene 3.3E-09 NA -- NA 3.3E-09 Kidney 3.0E-07 NA -- 3.0E-07
Arsenic 2.9E-08 NA 7.8E-09 NA 3.7E-08 Skin 3.7E-04 NA 1.0E-04 4.7E-04

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.8E-04 NA 3.2E-04 4.9E-04
Cobalt NC NA NC NA Endocrine 7.8E-05 NA 2.1E-05 9.9E-05
Copper NC NA NC NA Undetermined 2.9E-04 NA 7.9E-05 3.7E-04
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.8E-04 NA 2.1E-04 9.9E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.2E-04 NA -- 2.2E-04

CHEMICAL TOTAL 9.5E-08 -- 7.8E-09 -- 1E-07 1.9E-03 -- 7.3E-04 3E-03

Uranium-238+D 2.6E-09 NA NA NA 2.6E-09 NA NA NA
Uranium-235+D 2.8E-11 NA NA NA 2.8E-11 NA NA NA
Uranium-234 3.6E-10 NA NA NA 3.6E-10 NA NA NA

RADIONUCLIDE TOTAL 3.0E-09 -- -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-07 3E-03

EXPOSURE MEDIUM TOTAL 1E-07 3E-03

SURFACE WATER TOTAL 1E-07 3E-03
RECEPTOR TOTAL 3E-05 4E+00

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: TOTAL GENERAL TOXICITY HI = 6.0E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.8E-07
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.8E-07
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.1E-03

--
Prepared by / Date: KJC 06/04/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 6.0E-04

TOTAL IMMUNE SYSTEM HI = 4.4E+00
TOTAL KIDNEY HI = 2.9E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.3E-03
TOTAL NOAEL HI = 4.4E-03

--
TOTAL SKIN HI = 1.2E-02

TOTAL RESPIRATORY HI = 1.1E-06
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TABLE 9-CF.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SEDIMENT SEDIMENT NE WETLAND Benzo(a)anthracene 4.1E-08 NA 1.2E-08 NA 5.3E-08 Kidney 4.1E-06 NA 1.3E-06 5.4E-06
Benzo(a)pyrene 4.1E-06 NA 1.2E-06 NA 5.3E-06 Kidney 4.1E-05 NA 1.3E-05 5.4E-05
Benzo(b)fluoranthene 1.7E-07 NA 5.1E-08 NA 2.2E-07 Kidney 1.7E-05 NA 5.1E-06 2.2E-05
Aroclor-1254 7.0E-09 NA 2.3E-09 NA 9.3E-09 Immune System 2.0E-03 NA 6.7E-04 2.7E-03
Aroclor-1260 8.0E-09 NA 2.6E-09 NA 1.1E-08 Immune System 2.3E-03 NA 7.6E-04 3.1E-03
Aluminum NC NA NC NA Nervous System 5.1E-03 NA -- 5.1E-03
Arsenic 3.1E-07 NA 2.1E-08 NA 3.3E-07 Skin 7.9E-03 NA 5.6E-04 8.5E-03
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.9E-03 NA -- 5.9E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.9E-03 NA 9.2E-04 4.8E-03

CHEMICAL TOTAL 4.6E-06 -- 1.3E-06 -- 6E-06 3.0E-02 -- 2.9E-03 3E-02

Uranium-238+D 7.9E-09 NA NA 2.2E-09 1.0E-08 NA NA NA
Uranium-235+D 8.1E-11 NA NA 1.4E-10 2.2E-10 NA NA NA
Uranium-234 1.0E-09 NA NA 8.5E-13 1.0E-09 NA NA NA
Thorium-232 1.6E-09 NA NA 1.2E-12 1.6E-09 NA NA NA
Radium-228+D 1.6E-08 NA NA 1.6E-08 3.2E-08 NA NA NA
Thorium-228+D 5.6E-09 NA NA 2.7E-08 3.3E-08 NA NA NA

RADIONUCLIDE TOTAL 3.2E-08 -- -- 4.6E-08 8E-08 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 3E-02

EXPOSURE MEDIUM TOTAL 6E-06 3E-02

SEDIMENT TOTAL 6E-06 3E-02
SURFACE SURFACE WATER NE WETLAND Arsenic 3.0E-08 NA 3.9E-09 NA 3.3E-08 Skin 7.7E-04 NA 1.0E-04 8.7E-04
WATER Cobalt NC NA NC NA Endocrine 1.7E-04 NA 2.2E-05 1.9E-04

Iron NC NA NC NA GI System 2.2E-04 NA -- 2.2E-04
Manganese NC NA NC NA Nervous System 6.0E-03 NA 2.0E-02 2.6E-02
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --

CHEMICAL TOTAL 3.0E-08 -- 3.9E-09 -- 3E-08 7.1E-03 -- 2.0E-02 3E-02

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 3E-02

EXPOSURE MEDIUM TOTAL 3E-08 3E-02

SURFACE WATER TOTAL 3E-08 3E-02
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TABLE 9-CF.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

RECEPTOR TOTAL 6E-06 6E-02
TOTAL RISK ACROSS ALL MEDIA 6E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-02

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.9E-04

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 2.2E-04
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 5.8E-03
TOTAL KIDNEY HI = 5.9E-03

--
--

TOTAL NERVOUS SYSTEM HI = 3.1E-02
TOTAL NOAEL HI = 2.7E-03

--
TOTAL SKIN HI = 9.3E-03

--
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TABLE 9-CF.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SEDIMENT SEDIMENT NE WETLAND Benzo(a)anthracene 6.0E-09 NA 6.9E-09 NA 1.3E-08 Kidney 4.4E-07 NA 5.1E-07 9.5E-07
Benzo(a)pyrene 6.0E-07 NA 6.9E-07 NA 1.3E-06 Kidney 4.4E-06 NA 5.1E-06 9.5E-06
Benzo(b)fluoranthene 2.4E-08 NA 2.8E-08 NA 5.2E-08 Kidney 1.8E-06 NA 2.1E-06 3.9E-06
Aroclor-1254 3.0E-09 NA 3.7E-09 NA 6.7E-09 Immune System 2.2E-04 NA 2.7E-04 4.9E-04
Aroclor-1260 3.4E-09 NA 4.3E-09 NA 7.7E-09 Immune System 2.5E-04 NA 3.1E-04 5.6E-04
Aluminum NC NA NC NA Nervous System 5.5E-04 NA -- 5.5E-04
Arsenic 1.3E-07 NA 3.5E-08 NA 1.7E-07 Skin 8.5E-04 NA 2.3E-04 1.1E-03
Chromium NC NA NC NA NOAEL 2.9E-04 NA -- 2.9E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.3E-04 NA -- 6.3E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 4.2E-04 NA 3.7E-04 8.0E-04

CHEMICAL TOTAL 7.6E-07 -- 7.7E-07 -- 2E-06 3.2E-03 -- 1.2E-03 4E-03

Uranium-238+D 1.6E-08 NA NA 8.8E-09 2.4E-08 NA NA NA
Uranium-235+D 1.6E-10 NA NA 5.6E-10 7.2E-10 NA NA NA
Uranium-234 2.1E-09 NA NA 3.4E-12 2.1E-09 NA NA NA
Thorium-232 3.2E-09 NA NA 4.8E-12 3.2E-09 NA NA NA
Radium-228+D 3.1E-08 NA NA 6.4E-08 9.5E-08 NA NA NA
Thorium-228+D 1.1E-08 NA NA 1.1E-07 1.2E-07 NA NA NA

RADIONUCLIDE TOTAL 6.4E-08 -- -- 1.8E-07 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 2E-06 4E-03

EXPOSURE MEDIUM TOTAL 2E-06 4E-03

SEDIMENT TOTAL 2E-06 4E-03
SURFACE SURFACE WATER NE WETLAND Arsenic 2.5E-08 NA 9.1E-09 NA 3.4E-08 Skin 1.6E-04 NA 5.9E-05 2.2E-04
WATER Cobalt NC NA NC NA Endocrine 3.6E-05 NA 1.3E-05 4.9E-05

Iron NC NA NC NA GI System 4.6E-05 NA -- 4.6E-05
Manganese NC NA NC NA Nervous System 1.3E-03 NA 1.1E-02 1.3E-02
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --

CHEMICAL TOTAL 2.5E-08 -- 9.1E-09 -- 3E-08 1.5E-03 -- 1.2E-02 1E-02

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 1E-02

EXPOSURE MEDIUM TOTAL 3E-08 1E-02

SURFACE WATER TOTAL 3E-08 1E-02
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TABLE 9-CF.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 3/FUTURE SW/SD-4 - NE WETLAND - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 3/FUTURE SW/SD-4 - NE WETLAND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

RECEPTOR TOTAL 2E-06 2E-02
TOTAL RISK ACROSS ALL MEDIA 2E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E-02

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E-05

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 4.6E-05
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 1.1E-03
TOTAL KIDNEY HI = 6.4E-04

--
--

TOTAL NERVOUS SYSTEM HI = 1.3E-02
TOTAL NOAEL HI = 2.9E-04

--
TOTAL SKIN HI = 1.3E-03

--
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TABLE 9-CF.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL RT 62 OUTFALL Benzo(a)anthracene 2.0E-06 NA 7.4E-07 NA 2.8E-06 Kidney 2.0E-04 NA 7.4E-05 2.8E-04
Benzo(a)pyrene 2.1E-05 NA 7.8E-06 NA 2.9E-05 Kidney 2.1E-04 NA 7.8E-05 2.9E-04
Benzo(b)fluoranthene 3.4E-06 NA 1.2E-06 NA 4.6E-06 Kidney 3.4E-04 NA 1.2E-04 4.7E-04
Benzo(k)fluoranthene 4.6E-08 NA 1.7E-08 NA 6.2E-08 Kidney 4.6E-05 NA 1.7E-05 6.2E-05
Carbazole 1.3E-09 NA 3.6E-10 NA 1.7E-09 -- NA --
Indeno(1,2,3-cd)pyrene 9.7E-07 NA 3.5E-07 NA 1.3E-06 Kidney 9.7E-05 NA 3.5E-05 1.3E-04
Aroclor-1254 6.5E-08 NA 2.6E-08 NA 9.1E-08 Immune System 1.9E-02 NA 7.4E-03 2.6E-02
Aroclor-1260 3.9E-08 NA 1.5E-08 NA 5.4E-08 Immune System 1.1E-02 NA 4.5E-03 1.6E-02
Aluminum NC NA NC NA Nervous System 2.0E-02 NA -- 2.0E-02
Arsenic 2.8E-06 NA 2.4E-07 NA 3.1E-06 Skin 7.3E-02 NA 6.1E-03 7.9E-02
Beryllium NC NA NC NA GI System 4.2E-04 NA -- 4.2E-04
Chromium NC NA NC NA NOAEL 1.8E-02 NA -- 1.8E-02
Cobalt NC NA NC NA Endocrine 4.4E-02 NA -- 4.4E-02
Copper NC NA NC NA Undetermined 1.2E-03 NA -- 1.2E-03
Iron NC NA NC NA GI System 4.7E-02 NA -- 4.7E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 6.7E-03 NA -- 6.7E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.5E-02 NA -- 1.5E-02
Vanadium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Zirconium NC NA NC NA NA

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 3.1E-05 -- 1.0E-05 -- 4E-05 2.7E-01 -- 1.8E-02 3E-01

Uranium-238+D 2.0E-08 NA NA 1.7E-08 3.7E-08 NA NA NA
Uranium-235+D 2.0E-10 NA NA 1.0E-09 1.2E-09 NA NA NA
Uranium-234 2.6E-09 NA NA 6.3E-12 2.6E-09 NA NA NA
Thorium-232 1.3E-08 NA NA 2.9E-11 1.3E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 3.9E-07 5.2E-07 NA NA NA
Thorium-228+D 4.5E-08 NA NA 6.7E-07 7.1E-07 NA NA NA

RADIONUCLIDE TOTAL 2.1E-07 -- -- 1.1E-06 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 3E-01

EXPOSURE MEDIUM TOTAL 4E-05 3E-01

SOIL AIR DUST AT RT 62 OUTFALL Benzo(a)anthracene NA 8.1E-13 NA NA 8.1E-13 NA -- NA
Benzo(a)pyrene NA 8.5E-12 NA NA 8.5E-12 NA -- NA
Benzo(b)fluoranthene NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Benzo(k)fluoranthene NA 1.8E-14 NA NA 1.8E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.9E-13 NA NA 3.9E-13 NA -- NA
Aroclor-1254 NA 4.9E-14 NA NA 4.9E-14 NA -- NA
Aroclor-1260 NA 3.0E-14 NA NA 3.0E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05

Arsenic NA 2.1E-11 NA NA 2.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.9E-06 NA 3.9E-06

Beryllium NA 4.6E-13 NA NA 4.6E-13
Immune System / 

Respiratory NA 1.1E-07 NA 1.1E-07
Chromium NA 5.3E-09 NA NA 5.3E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 7.6E-15 NA NA 7.6E-15 Respiratory NA 5.8E-06 NA 5.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-CF.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SOIL AIR DUST AT RT 62 OUTFALL Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.5E-05 NA 2.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.0E-08 NA 8.0E-08
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 5.4E-09 -- -- 5E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 4.6E-12 NA NA 4.6E-12 NA NA NA
Uranium-235+D NA 6.4E-14 NA NA 6.4E-14 NA NA NA
Uranium-234 NA 9.5E-13 NA NA 9.5E-13 NA NA NA
Thorium-232 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Radium-228+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Thorium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 6.0E-11 -- -- 6E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 4E-05 3E-01
SEDIMENT SEDIMENT EMBAYMENT AREA Aluminum NC NA NC NA Nervous System 1 3E-02 NA -- 1 3E-02SEDIMENT SEDIMENT EMBAYMENT AREA Aluminum NC NA NC NA Nervous System 1.3E 02 NA 1.3E 02

Arsenic 1.1E-06 NA 7.8E-08 NA 1.2E-06 Skin 2.9E-02 NA 2.0E-03 3.1E-02
Chromium NC NA NC NA NOAEL 1.8E-01 NA -- 1.8E-01
Cobalt NC NA NC NA Endocrine 2.9E-02 NA -- 2.9E-02
Iron NC NA NC NA GI System 1.4E-02 NA -- 1.4E-02
Manganese NC NA NC NA Nervous System 2.6E-03 NA -- 2.6E-03
Mercury NC NA NC NA Immune System 7.0E-03 NA -- 7.0E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL 1.1E-06 -- 7.8E-08 -- 1E-06 3.0E-01 -- 2.0E-03 3E-01

Uranium-238+D 2.9E-08 NA NA 8.2E-09 3.8E-08 NA NA NA
Uranium-235+D 2.9E-10 NA NA 5.0E-10 8.0E-10 NA NA NA
Uranium-234 3.7E-09 NA NA 3.0E-12 3.7E-09 NA NA NA
Thorium-232 3.2E-09 NA NA 2.5E-12 3.2E-09 NA NA NA
Radium-228+D 3.2E-08 NA NA 3.3E-08 6.5E-08 NA NA NA
Thorium-228+D 1.1E-08 NA NA 5.6E-08 6.7E-08 NA NA NA

RADIONUCLIDE TOTAL 8.0E-08 -- -- 9.7E-08 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 3E-01

EXPOSURE MEDIUM TOTAL 1E-06 3E-01

SEDIMENT TOTAL 1E-06 3E-01
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TABLE 9-CF.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SURFACE SURFACE WATER EMBAYMENT AREA Chromium NC NA NC NA NOAEL 1.2E-04 NA 1.3E-03 1.4E-03
WATER Thallium NC NA NC NA -- NA --

Titanium NC NA NC NA -- NA --
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- -- -- 0E+00 1.2E-04 -- 1.3E-03 1E-03

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 0E+00 1E-03

EXPOSURE MEDIUM TOTAL 0E+00 1E-03

SURFACE WATER TOTAL 0E+00 1E-03
RECEPTOR TOTAL 4E-05 6E-01

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.3E-02

--
P d b / D t KJC 06/06/12 TOTAL GI SYSTEM HI 6 1E 02Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 6.1E-02
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 4.9E-02
TOTAL KIDNEY HI = 6.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.2E-02
TOTAL NOAEL HI = 2.0E-01

--
TOTAL SKIN HI = 1.1E-01

TOTAL RESPIRATORY HI = 7.3E-06
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TABLE 9-CF.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL RT 62 OUTFALL Benzo(a)anthracene 3.0E-07 NA 1.5E-07 NA 4.5E-07 Kidney 2.2E-05 NA 1.1E-05 3.3E-05
Benzo(a)pyrene 3.1E-06 NA 1.6E-06 NA 4.7E-06 Kidney 2.3E-05 NA 1.2E-05 3.5E-05
Benzo(b)fluoranthene 4.9E-07 NA 2.6E-07 NA 7.5E-07 Kidney 3.7E-05 NA 1.9E-05 5.5E-05
Benzo(k)fluoranthene 6.6E-09 NA 3.4E-09 NA 1.0E-08 Kidney 4.9E-06 NA 2.5E-06 7.4E-06
Carbazole 5.6E-10 NA 2.2E-10 NA 7.8E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.4E-07 NA 7.3E-08 NA 2.1E-07 Kidney 1.0E-05 NA 5.4E-06 1.6E-05
Aroclor-1254 2.8E-08 NA 1.6E-08 NA 4.4E-08 Immune System 2.0E-03 NA 1.1E-03 3.2E-03
Aroclor-1260 1.7E-08 NA 9.4E-09 NA 2.6E-08 Immune System 1.2E-03 NA 6.8E-04 1.9E-03
Aluminum NC NA NC NA Nervous System 2.1E-03 NA -- 2.1E-03
Arsenic 1.2E-06 NA 1.4E-07 NA 1.4E-06 Skin 7.8E-03 NA 9.4E-04 8.8E-03
Beryllium NC NA NC NA GI System 4.5E-05 NA -- 4.5E-05
Chromium NC NA NC NA NOAEL 1.9E-03 NA -- 1.9E-03
Cobalt NC NA NC NA Endocrine 4.7E-03 NA -- 4.7E-03
Copper NC NA NC NA Undetermined 1.3E-04 NA -- 1.3E-04
Iron NC NA NC NA GI System 5.0E-03 NA -- 5.0E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.1E-04 NA -- 7.1E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.6E-03 NA -- 1.6E-03
Vanadium NC NA NC NA Kidney 1.1E-03 NA -- 1.1E-03
Zirconium NC NA NC NA NA

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 5.3E-06 -- 2.3E-06 -- 8E-06 2.8E-02 -- 2.8E-03 3E-02

Uranium-238+D 4.0E-08 NA NA 6.7E-08 1.1E-07 NA NA NA
Uranium-235+D 4.1E-10 NA NA 4.2E-09 4.6E-09 NA NA NA
Uranium-234 5.2E-09 NA NA 2.5E-11 5.2E-09 NA NA NA
Thorium-232 2.6E-08 NA NA 1.2E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Thorium-228+D 9.0E-08 NA NA 2.7E-06 2.8E-06 NA NA NA

RADIONUCLIDE TOTAL 4.2E-07 -- -- 4.3E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 3E-02

EXPOSURE MEDIUM TOTAL 1E-05 3E-02

SOIL AIR DUST AT RT 62 OUTFALL Benzo(a)anthracene NA 1.1E-12 NA NA 1.1E-12 NA -- NA
Benzo(a)pyrene NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Benzo(b)fluoranthene NA 1.8E-12 NA NA 1.8E-12 NA -- NA
Benzo(k)fluoranthene NA 2.5E-14 NA NA 2.5E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.3E-13 NA NA 5.3E-13 NA -- NA
Aroclor-1254 NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Aroclor-1260 NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05

Arsenic NA 8.6E-11 NA NA 8.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.9E-06 NA 3.9E-06

Beryllium NA 1.9E-12 NA NA 1.9E-12
Immune System / 

Respiratory NA 1.1E-07 NA 1.1E-07
Chromium NA 7.3E-09 NA NA 7.3E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 3.0E-14 NA NA 3.0E-14 Respiratory NA 5.8E-06 NA 5.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-CF.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SOIL AIR DUST AT RT 62 OUTFALL Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.5E-05 NA 2.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.0E-08 NA 8.0E-08
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.4E-09 -- -- 7E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 2.4E-11 NA NA 2.4E-11 NA NA NA
Uranium-235+D NA 3.4E-13 NA NA 3.4E-13 NA NA NA
Uranium-234 NA 5.1E-12 NA NA 5.1E-12 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 7.9E-12 NA NA 7.9E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.2E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 5E-05

EXPOSURE MEDIUM TOTAL 8E-09 5E-05

SOIL TOTAL 1E-05 3E-02
SEDIMENT SEDIMENT EMBAYMENT AREA Aluminum NC NA NC NA Nervous System 1 4E-03 NA -- 1 4E-03SEDIMENT SEDIMENT EMBAYMENT AREA Aluminum NC NA NC NA Nervous System 1.4E 03 NA 1.4E 03

Arsenic 4.8E-07 NA 1.3E-07 NA 6.0E-07 Skin 3.1E-03 NA 8.3E-04 3.9E-03
Chromium NC NA NC NA NOAEL 1.9E-02 NA -- 1.9E-02
Cobalt NC NA NC NA Endocrine 3.1E-03 NA -- 3.1E-03
Iron NC NA NC NA GI System 1.5E-03 NA -- 1.5E-03
Manganese NC NA NC NA Nervous System 2.8E-04 NA -- 2.8E-04
Mercury NC NA NC NA Immune System 7.5E-04 NA -- 7.5E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.3E-03 NA -- 2.3E-03
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL 4.8E-07 -- 1.3E-07 -- 6E-07 3.3E-02 -- 8.3E-04 3E-02

Uranium-238+D 5.9E-08 NA NA 3.3E-08 9.2E-08 NA NA NA
Uranium-235+D 5.9E-10 NA NA 2.0E-09 2.6E-09 NA NA NA
Uranium-234 7.4E-09 NA NA 1.2E-11 7.4E-09 NA NA NA
Thorium-232 6.5E-09 NA NA 9.9E-12 6.5E-09 NA NA NA
Radium-228+D 6.4E-08 NA NA 1.3E-07 1.9E-07 NA NA NA
Thorium-228+D 2.3E-08 NA NA 2.2E-07 2.5E-07 NA NA NA

RADIONUCLIDE TOTAL 1.6E-07 -- -- 3.9E-07 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 3E-02

EXPOSURE MEDIUM TOTAL 1E-06 3E-02

SEDIMENT TOTAL 1E-06 3E-02
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TABLE 9-CF.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SURFACE SURFACE WATER EMBAYMENT AREA Chromium NC NA NC NA NOAEL 2.6E-05 NA 7.4E-04 7.7E-04
WATER Thallium NC NA NC NA -- NA --

Titanium NC NA NC NA -- NA --
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- -- -- 0E+00 2.6E-05 -- 7.4E-04 8E-04

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 0E+00 8E-04

EXPOSURE MEDIUM TOTAL 0E+00 8E-04

SURFACE WATER TOTAL 0E+00 8E-04
RECEPTOR TOTAL 1E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-03

--
P d b / D t KJC 06/06/12 TOTAL GI SYSTEM HI 6 5E 03Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 6.5E-03
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 5.8E-03
TOTAL KIDNEY HI = 6.5E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.6E-03
TOTAL NOAEL HI = 2.2E-02

--
TOTAL SKIN HI = 1.3E-02

TOTAL RESPIRATORY HI = 7.3E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
CF-04-Current-4-Adult-AbutRes.xls, SUMMARY Page 3 of 3 7/17/2012



TABLE 9-CF.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL RT 62 OUTFALL Benzo(a)anthracene 5.6E-07 NA 2.0E-07 NA 7.6E-07 Kidney 5.6E-05 NA 2.0E-05 7.7E-05
Benzo(a)pyrene 5.9E-06 NA 2.1E-06 NA 8.0E-06 Kidney 5.9E-05 NA 2.2E-05 8.1E-05
Benzo(b)fluoranthene 9.5E-07 NA 3.5E-07 NA 1.3E-06 Kidney 9.6E-05 NA 3.5E-05 1.3E-04
Benzo(k)fluoranthene 2.5E-08 NA 9.0E-09 NA 3.4E-08 Kidney 2.5E-05 NA 9.1E-06 3.4E-05
Carbazole 4.8E-10 NA 1.3E-10 NA 6.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 3.4E-07 NA 1.2E-07 NA 4.7E-07 Kidney 3.4E-05 NA 1.3E-05 4.7E-05
Aluminum NC NA NC NA Nervous System 3.0E-02 NA -- 3.0E-02
Arsenic 3.1E-06 NA 2.6E-07 NA 3.3E-06 Skin 8.0E-02 NA 6.7E-03 8.7E-02
Chromium NC NA NC NA NOAEL 2.4E-02 NA -- 2.4E-02
Cobalt NC NA NC NA Endocrine 4.9E-02 NA -- 4.9E-02
Copper NC NA NC NA Undetermined 2.5E-03 NA -- 2.5E-03
Iron NC NA NC NA GI System 8.2E-02 NA -- 8.2E-02
Manganese NC NA NC NA Nervous System 6.4E-03 NA -- 6.4E-03
Mercury NC NA NC NA Immune System 3.9E-04 NA -- 3.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.1E-02 NA -- 9.1E-02
Vanadium NC NA NC NA Kidney 1.9E-02 NA -- 1.9E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1 1E 05 3 1E 06 1E 05 3 8E 01 6 8E 03 4E 01

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

CHEMICAL TOTAL 1.1E-05 -- 3.1E-06 -- 1E-05 3.8E-01 -- 6.8E-03 4E-01

Uranium-238+D 1.3E-07 NA NA 1.1E-07 2.3E-07 NA NA NA
Uranium-235+D 1.3E-09 NA NA 6.5E-09 7.8E-09 NA NA NA
Uranium-234 1.7E-08 NA NA 4.1E-11 1.7E-08 NA NA NA
Thorium-232 1.3E-08 NA NA 3.0E-11 1.3E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 4.0E-07 5.3E-07 NA NA NA
Thorium-228+D 4.6E-08 NA NA 6.8E-07 7.2E-07 NA NA NA

RADIONUCLIDE TOTAL 3.3E-07 -- -- 1.2E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 4E-01

EXPOSURE MEDIUM TOTAL 2E-05 4E-01

SOIL AIR DUST AT RT 62 OUTFALL Benzo(a)anthracene NA 2.2E-13 NA NA 2.2E-13 NA -- NA
Benzo(a)pyrene NA 2.4E-12 NA NA 2.4E-12 NA -- NA
Benzo(b)fluoranthene NA 3.8E-13 NA NA 3.8E-13 NA -- NA
Benzo(k)fluoranthene NA 9.9E-15 NA NA 9.9E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 2.3E-11 NA NA 2.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06
Chromium NA 7.2E-09 NA NA 7.2E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 8.4E-15 NA NA 8.4E-15 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Mercury NA NC NA NA Nervous System NA 1.0E-09 NA 1.0E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
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TABLE 9-CF.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SOIL AIR DUST AT RT 62 OUTFALL Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.8E-07 NA 4.8E-07
Vanadium NA NC NA NA NA 2.4E-06 NA 2.4E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.3E-09 -- -- 7E-09 -- 5.5E-05 -- 6E-05

Uranium-238+D NA 2.9E-11 NA NA 2.9E-11 NA NA NA
Uranium-235+D NA 4.0E-13 NA NA 4.0E-13 NA NA NA
Uranium-234 NA 6.1E-12 NA NA 6.1E-12 NA NA NA
Thorium-232 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Radium-228+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Thorium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 9.1E-11 -- -- 9E-11 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 6E-05

EXPOSURE MEDIUM TOTAL 7E-09 6E-05

SOIL TOTAL 2E-05 4E-01
SEDIMENT SEDIMENT EMBAYMENT AREA Aluminum NC NA NC NA Nervous System 1.3E-02 NA -- 1.3E-02

Arsenic 1.1E-06 NA 7.8E-08 NA 1.2E-06 Skin 2.9E-02 NA 2.0E-03 3.1E-02
Chromium NC NA NC NA NOAEL 1.8E-01 NA -- 1.8E-01
Cobalt NC NA NC NA Endocrine 2 9E-02 NA -- 2 9E-02Cobalt NC NA NC NA Endocrine 2.9E 02 NA 2.9E 02
Iron NC NA NC NA GI System 1.4E-02 NA -- 1.4E-02
Manganese NC NA NC NA Nervous System 2.6E-03 NA -- 2.6E-03
Mercury NC NA NC NA Immune System 7.0E-03 NA -- 7.0E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL 1.1E-06 -- 7.8E-08 -- 1E-06 3.0E-01 -- 2.0E-03 3E-01

Uranium-238+D 2.9E-08 NA NA 8.2E-09 3.8E-08 NA NA NA
Uranium-235+D 2.9E-10 NA NA 5.0E-10 8.0E-10 NA NA NA
Uranium-234 3.7E-09 NA NA 3.0E-12 3.7E-09 NA NA NA
Thorium-232 3.2E-09 NA NA 2.5E-12 3.2E-09 NA NA NA
Radium-228+D 3.2E-08 NA NA 3.3E-08 6.5E-08 NA NA NA
Thorium-228+D 1.1E-08 NA NA 5.6E-08 6.7E-08 NA NA NA

RADIONUCLIDE TOTAL 8.0E-08 -- -- 9.7E-08 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 3E-01

EXPOSURE MEDIUM TOTAL 1E-06 3E-01

SEDIMENT TOTAL 1E-06 3E-01
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TABLE 9-CF.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SURFACE SURFACE WATER EMBAYMENT AREA Chromium NC NA NC NA NOAEL 1.2E-04 NA 1.3E-03 1.4E-03
WATER Thallium NC NA NC NA -- NA --

Titanium NC NA NC NA -- NA --
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- -- -- 0E+00 1.2E-04 -- 1.3E-03 1E-03

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 0E+00 1E-03

EXPOSURE MEDIUM TOTAL 0E+00 1E-03

SURFACE WATER TOTAL 0E+00 1E-03
RECEPTOR TOTAL 2E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-02

--
P d b / D t KJC 06/06/12 TOTAL GI SYSTEM HI 9 6E 02Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 9.6E-02
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 7.4E-03
TOTAL KIDNEY HI = 1.4E-01

--
--

TOTAL NERVOUS SYSTEM HI = 5.2E-02
TOTAL NOAEL HI = 2.0E-01

--
TOTAL SKIN HI = 1.2E-01

TOTAL RESPIRATORY HI = 8.4E-06
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TABLE 9-CF.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL RT 62 OUTFALL Benzo(a)anthracene 8.1E-08 NA 4.2E-08 NA 1.2E-07 Kidney 6.0E-06 NA 3.1E-06 9.1E-06
Benzo(a)pyrene 8.6E-07 NA 4.4E-07 NA 1.3E-06 Kidney 6.3E-06 NA 3.3E-06 9.6E-06
Benzo(b)fluoranthene 1.4E-07 NA 7.2E-08 NA 2.1E-07 Kidney 1.0E-05 NA 5.3E-06 1.6E-05
Benzo(k)fluoranthene 3.6E-09 NA 1.9E-09 NA 5.5E-09 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Carbazole 2.1E-10 NA 8.2E-11 NA 2.9E-10 -- NA --
Indeno(1,2,3-cd)pyrene 5.0E-08 NA 2.6E-08 NA 7.6E-08 Kidney 3.7E-06 NA 1.9E-06 5.6E-06
Aluminum NC NA NC NA Nervous System 3.2E-03 NA -- 3.2E-03
Arsenic 1.3E-06 NA 1.6E-07 NA 1.5E-06 Skin 8.6E-03 NA 1.0E-03 9.6E-03
Chromium NC NA NC NA NOAEL 2.5E-03 NA -- 2.5E-03
Cobalt NC NA NC NA Endocrine 5.2E-03 NA -- 5.2E-03
Copper NC NA NC NA Undetermined 2.7E-04 NA -- 2.7E-04
Iron NC NA NC NA GI System 8.8E-03 NA -- 8.8E-03
Manganese NC NA NC NA Nervous System 6.8E-04 NA -- 6.8E-04
Mercury NC NA NC NA Immune System 4.2E-05 NA -- 4.2E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.8E-03 NA -- 9.8E-03
Vanadium NC NA NC NA Kidney 2.0E-03 NA -- 2.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2 5E 06 7 4E 07 3E 06 4 1E 02 1 0E 03 4E 02

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

CHEMICAL TOTAL 2.5E-06 -- 7.4E-07 -- 3E-06 4.1E-02 -- 1.0E-03 4E-02

Uranium-238+D 2.5E-07 NA NA 4.3E-07 6.8E-07 NA NA NA
Uranium-235+D 2.5E-09 NA NA 2.6E-08 2.9E-08 NA NA NA
Uranium-234 3.3E-08 NA NA 1.6E-10 3.4E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 1.2E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Thorium-228+D 9.2E-08 NA NA 2.7E-06 2.8E-06 NA NA NA

RADIONUCLIDE TOTAL 6.7E-07 -- -- 4.7E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 4E-02

EXPOSURE MEDIUM TOTAL 9E-06 4E-02

SOIL AIR DUST AT RT 62 OUTFALL Benzo(a)anthracene NA 3.0E-13 NA NA 3.0E-13 NA -- NA
Benzo(a)pyrene NA 3.2E-12 NA NA 3.2E-12 NA -- NA
Benzo(b)fluoranthene NA 5.2E-13 NA NA 5.2E-13 NA -- NA
Benzo(k)fluoranthene NA 1.3E-14 NA NA 1.3E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 9.4E-11 NA NA 9.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06
Chromium NA 9.8E-09 NA NA 9.8E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 3.4E-14 NA NA 3.4E-14 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Mercury NA NC NA NA Nervous System NA 1.0E-09 NA 1.0E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
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TABLE 9-CF.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SOIL AIR DUST AT RT 62 OUTFALL Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.8E-07 NA 4.8E-07
Vanadium NA NC NA NA NA 2.4E-06 NA 2.4E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 9.9E-09 -- -- 1E-08 -- 5.5E-05 -- 6E-05

Uranium-238+D NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Uranium-235+D NA 2.1E-12 NA NA 2.1E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 6.7E-11 NA NA 6.7E-11 NA NA NA
Radium-228+D NA 8.1E-12 NA NA 8.1E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.8E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 9E-06 4E-02
SEDIMENT SEDIMENT EMBAYMENT AREA Aluminum NC NA NC NA Nervous System 1.4E-03 NA -- 1.4E-03

Arsenic 4.8E-07 NA 1.3E-07 NA 6.0E-07 Skin 3.1E-03 NA 8.3E-04 3.9E-03
Chromium NC NA NC NA NOAEL 1.9E-02 NA -- 1.9E-02
Cobalt NC NA NC NA Endocrine 3 1E-03 NA -- 3 1E-03Cobalt NC NA NC NA Endocrine 3.1E 03 NA 3.1E 03
Iron NC NA NC NA GI System 1.5E-03 NA -- 1.5E-03
Manganese NC NA NC NA Nervous System 2.8E-04 NA -- 2.8E-04
Mercury NC NA NC NA Immune System 7.5E-04 NA -- 7.5E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.3E-03 NA -- 2.3E-03
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL 4.8E-07 -- 1.3E-07 -- 6E-07 3.3E-02 -- 8.3E-04 3E-02

Uranium-238+D 5.9E-08 NA NA 3.3E-08 9.2E-08 NA NA NA
Uranium-235+D 5.9E-10 NA NA 2.0E-09 2.6E-09 NA NA NA
Uranium-234 7.4E-09 NA NA 1.2E-11 7.4E-09 NA NA NA
Thorium-232 6.5E-09 NA NA 9.9E-12 6.5E-09 NA NA NA
Radium-228+D 6.4E-08 NA NA 1.3E-07 1.9E-07 NA NA NA
Thorium-228+D 2.3E-08 NA NA 2.2E-07 2.5E-07 NA NA NA

RADIONUCLIDE TOTAL 1.6E-07 -- -- 3.9E-07 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 3E-02

EXPOSURE MEDIUM TOTAL 1E-06 3E-02

SEDIMENT TOTAL 1E-06 3E-02
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TABLE 9-CF.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE) - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 4/FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA (SUBSURFACE)
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

SURFACE SURFACE WATER EMBAYMENT AREA Chromium NC NA NC NA NOAEL 2.6E-05 NA 7.4E-04 7.7E-04
WATER Thallium NC NA NC NA -- NA --

Titanium NC NA NC NA -- NA --
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- -- -- 0E+00 2.6E-05 -- 7.4E-04 8E-04

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 0E+00 8E-04

EXPOSURE MEDIUM TOTAL 0E+00 8E-04

SURFACE WATER TOTAL 0E+00 8E-04
RECEPTOR TOTAL 1E-05 8E-02

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.3E-03

--
P d b / D t KJC 06/06/12 TOTAL GI SYSTEM HI 1 0E 02Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 7.9E-04
TOTAL KIDNEY HI = 1.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 5.6E-03
TOTAL NOAEL HI = 2.2E-02

--
TOTAL SKIN HI = 1.3E-02

TOTAL RESPIRATORY HI = 8.4E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
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TABLE 9-CF.7
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER - CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SURFACE SURFACE WATER ASSABET RIVER Arsenic 1.5E-08 NA 2.0E-09 NA 1.7E-08 Skin 3.8E-04 NA 5.1E-05 4.3E-04
WATER Cobalt NC NA NC NA Endocrine 1.3E-04 NA 1.7E-05 1.5E-04

Manganese NC NA NC NA Nervous System 2.8E-04 NA 9.2E-04 1.2E-03
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL 1.5E-08 -- 2.0E-09 -- 2E-08 7.9E-04 -- 9.8E-04 2E-03

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-03

EXPOSURE MEDIUM TOTAL 2E-08 2E-03

SURFACE WATER TOTAL 2E-08 2E-03
RECEPTOR TOTAL 2E-08 2E-03

TOTAL RISK ACROSS ALL MEDIA 2E-08 TOTAL HAZARD ACROSS ALL MEDIA 2E-03

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available TOTAL ENDOCRINE HI = 1 5E-04

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

  Not calculated; dose response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI  1.5E 04
--

Prepared by / Date: KJC 06/06/12 --
Checked by / Date: JHP 06/08/12 --

--
--
--
--

TOTAL NERVOUS SYSTEM HI = 1.2E-03
--
--

TOTAL SKIN HI = 4.3E-04
--

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
CF-07-Current-5-Child-AbutRes.xls, SUMMARY Page 1 of 1 7/2/2012



TABLE 9-CF.8
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER - ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 5/FUTURE SW/SD-5 ASSABET RIVER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT / RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SURFACE SURFACE WATER ASSABET RIVER Arsenic 1.3E-08 NA 4.6E-09 NA 1.7E-08 Skin 8.2E-05 NA 3.0E-05 1.1E-04
WATER Cobalt NC NA NC NA Endocrine 2.8E-05 NA 1.0E-05 3.8E-05

Manganese NC NA NC NA Nervous System 5.9E-05 NA 5.3E-04 5.9E-04
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Zirconium NC NA NC NA -- NA --

CHEMICAL TOTAL 1.3E-08 -- 4.6E-09 -- 2E-08 1.7E-04 -- 5.7E-04 7E-04

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 7E-04

EXPOSURE MEDIUM TOTAL 2E-08 7E-04

SURFACE WATER TOTAL 2E-08 7E-04
RECEPTOR TOTAL 2E-08 7E-04

TOTAL RISK ACROSS ALL MEDIA 2E-08 TOTAL HAZARD ACROSS ALL MEDIA 7E-04

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available TOTAL ENDOCRINE HI = 3 8E-05

MEDIUM
EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

  Not calculated; dose response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI  3.8E 05
--

Prepared by / Date: KJC 06/06/12 --
Checked by / Date: JHP 06/08/12 --

--
--
--
--

TOTAL NERVOUS SYSTEM HI = 5.9E-04
--
--

TOTAL SKIN HI = 1.1E-04
--

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
CF-08-Current-5-Adult-AbutRes.xls, SUMMARY Page 1 of 1 7/2/2012



TABLE 9-F.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 1.4E-06 NA 5.3E-07 NA 2.0E-06 Kidney 1.5E-05 NA 5.3E-06 2.0E-05
Benzo(b)fluoranthene 1.6E-07 NA 5.7E-08 NA 2.1E-07 Kidney 1.6E-05 NA 5.7E-06 2.1E-05
Benzo(k)fluoranthene 6.1E-09 NA 2.2E-09 NA 8.4E-09 Kidney 6.2E-06 NA 2.2E-06 8.4E-06
Aluminum NC NA NC NA Nervous System 7.2E-02 NA -- 7.2E-02
Arsenic 6.1E-06 NA 5.1E-07 NA 6.6E-06 Skin 1.6E-01 NA 1.3E-02 1.7E-01
Beryllium NC NA NC NA GI System 1.3E-03 NA -- 1.3E-03
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 5.3E-02 NA -- 5.3E-02
Copper NC NA NC NA Undetermined 2.4E-03 NA -- 2.4E-03
Iron NC NA NC NA GI System 9.6E-02 NA -- 9.6E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.3E-03 NA -- 8.3E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02
Vanadium NC NA NC NA Kidney 2.5E-02 NA -- 2.5E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 7.7E-06 -- 1.1E-06 -- 9E-06 4.7E-01 -- 1.3E-02 5E-01

Uranium-238+D 2.7E-08 NA NA 1.6E-07 1.9E-07 NA NA NA
Uranium-235+D 2.7E-10 NA NA 9.8E-09 1.0E-08 NA NA NA
Uranium-234 3.4E-09 NA NA 5.7E-11 3.4E-09 NA NA NA
Thorium-232 2.9E-08 NA NA 4.5E-10 2.9E-08 NA NA NA
Radium-228+D 2.8E-07 NA NA 6.0E-06 6.3E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 1.0E-07 NA NA 1.0E-05 1.0E-05 NA NA NA

RADIONUCLIDE TOTAL 4.4E-07 -- -- 1.6E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 5E-01

EXPOSURE MEDIUM TOTAL 3E-05 5E-01

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 5.8E-13 NA NA 5.8E-13 NA -- NA
Benzo(b)fluoranthene NA 6.2E-14 NA NA 6.2E-14 NA -- NA
Benzo(k)fluoranthene NA 2.5E-15 NA NA 2.5E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.8E-05 NA 3.8E-05

Arsenic NA 4.7E-11 NA NA 4.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.4E-06 NA 8.4E-06

Beryllium NA 1.4E-12 NA NA 1.4E-12
Immune System / 

Respiratory NA 3.4E-07 NA 3.4E-07
Chromium NA 1.0E-08 NA NA 1.0E-08 Respiratory NA 2.6E-06 NA 2.6E-06
Cobalt NA 9.2E-15 NA NA 9.2E-15 Respiratory NA 7.0E-06 NA 7.0E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.0E-07 NA 1.0E-07
Vanadium NA NC NA NA NA 3.3E-06 NA 3.3E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 9.2E-05 -- 9E-05

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
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TABLE 9-F.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Uranium-235+D NA 2.3E-13 NA NA 2.3E-13 NA NA NA
Uranium-234 NA 3.3E-12 NA NA 3.3E-12 NA NA NA
Thorium-232 NA 7.3E-11 NA NA 7.3E-11 NA NA NA
Radium-228+D NA 8.8E-12 NA NA 8.8E-12 NA NA NA
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.4E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 9E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 3E-05 5E-01
PRODUCE PRODUCE AOI 14 WEST Uranium-238+D 2.2E-09 NA NA NA 2.2E-09 NA NA NA

Uranium-235+D 2.3E-11 NA NA NA 2.3E-11 NA NA NA
Uranium-234 2.9E-10 NA NA NA 2.9E-10 NA NA NA
Thorium-232 9.3E-10 NA NA NA 9.3E-10 NA NA NA
Radium-228+D 4.0E-07 NA NA NA 4.0E-07 NA NA NA
Thorium-228+D 3.0E-09 NA NA NA 3.0E-09 NA NA NA

RADIONUCLIDE TOTAL 4.1E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 3E-05 5E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-01TOTAL RISK ACROSS ALL MEDIA 3E 05 TOTAL HAZARD ACROSS ALL MEDIA 5E 01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.3E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 9.8E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 3.4E-07
TOTAL KIDNEY HI = 4.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.1E-02
TOTAL NOAEL HI = 3.5E-02

--
TOTAL SKIN HI = 1.7E-01

TOTAL RESPIRATORY HI = 1.0E-05

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
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TABLE 9-F.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 2.1E-07 NA 1.1E-07 NA 3.2E-07 Kidney 1.6E-06 NA 8.1E-07 2.4E-06
Benzo(b)fluoranthene 2.3E-08 NA 1.2E-08 NA 3.4E-08 Kidney 1.7E-06 NA 8.7E-07 2.5E-06
Benzo(k)fluoranthene 8.9E-10 NA 4.6E-10 NA 1.4E-09 Kidney 6.6E-07 NA 3.4E-07 1.0E-06
Aluminum NC NA NC NA Nervous System 7.8E-03 NA -- 7.8E-03
Arsenic 2.6E-06 NA 3.1E-07 NA 2.9E-06 Skin 1.7E-02 NA 2.0E-03 1.9E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Endocrine 5.7E-03 NA -- 5.7E-03
Copper NC NA NC NA Undetermined 2.6E-04 NA -- 2.6E-04
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.9E-04 NA -- 8.9E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-03 NA -- 2.1E-03
Vanadium NC NA NC NA Kidney 2.7E-03 NA -- 2.7E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.9E-06 -- 4.4E-07 -- 3E-06 5.0E-02 -- 2.0E-03 5E-02

Uranium-238+D 5.4E-08 NA NA 4.9E-07 5.5E-07 NA NA NA
Uranium-235+D 5.5E-10 NA NA 3.1E-08 3.1E-08 NA NA NA
Uranium-234 6.7E-09 NA NA 1.8E-10 6.9E-09 NA NA NA
Thorium-232 5.7E-08 NA NA 1.4E-09 5.9E-08 NA NA NA
Radium-228+D 5.7E-07 NA NA 1.9E-05 1.9E-05 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 2.0E-07 NA NA 3.2E-05 3.2E-05 NA NA NA

RADIONUCLIDE TOTAL 8.9E-07 -- -- 5.1E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 5E-02

EXPOSURE MEDIUM TOTAL 6E-05 5E-02

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 4.6E-13 NA NA 4.6E-13 NA -- NA
Benzo(b)fluoranthene NA 4.9E-14 NA NA 4.9E-14 NA -- NA
Benzo(k)fluoranthene NA 1.9E-15 NA NA 1.9E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.2E-05 NA 2.2E-05

Arsenic NA 1.1E-10 NA NA 1.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.9E-06 NA 4.9E-06

Beryllium NA 3.2E-12 NA NA 3.2E-12
Immune System / 

Respiratory NA 2.0E-07 NA 2.0E-07
Chromium NA 8.0E-09 NA NA 8.0E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 2.1E-14 NA NA 2.1E-14 Respiratory NA 4.1E-06 NA 4.1E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.1E-08 NA 6.1E-08
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 8.1E-09 -- -- 8E-09 -- 5.3E-05 -- 5E-05

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
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TABLE 9-F.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 7.3E-11 NA NA 7.3E-11 NA NA NA
Uranium-235+D NA 1.0E-12 NA NA 1.0E-12 NA NA NA
Uranium-234 NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Thorium-232 NA 3.2E-10 NA NA 3.2E-10 NA NA NA
Radium-228+D NA 3.9E-11 NA NA 3.9E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.5E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 5E-05

EXPOSURE MEDIUM TOTAL 1E-08 5E-05

SOIL TOTAL 6E-05 5E-02
PRODUCE PRODUCE AOI 14 WEST Uranium-238+D 5.7E-08 NA NA NA 5.7E-08 NA NA NA

Uranium-235+D 6.0E-10 NA NA NA 6.0E-10 NA NA NA
Uranium-234 7.4E-09 NA NA NA 7.4E-09 NA NA NA
Thorium-232 2.4E-08 NA NA NA 2.4E-08 NA NA NA
Radium-228+D 1.0E-05 NA NA NA 1.0E-05 NA NA NA
Thorium-228+D 7.6E-08 NA NA NA 7.6E-08 NA NA NA

RADIONUCLIDE TOTAL 1.1E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 5E-02

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-02TOTAL RISK ACROSS ALL MEDIA 7E 05 TOTAL HAZARD ACROSS ALL MEDIA 5E 02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.7E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 2.0E-07
TOTAL KIDNEY HI = 4.8E-03

--
--

TOTAL NERVOUS SYSTEM HI = 8.7E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 1.9E-02

TOTAL RESPIRATORY HI = 5.8E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
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TABLE 9-F.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 5.9E-07 NA 2.1E-07 NA 8.0E-07 Kidney 5.9E-05 NA 2.1E-05 8.0E-05
Benzo(a)pyrene 2.0E-06 NA 7.1E-07 NA 2.7E-06 Kidney 2.0E-05 NA 7.1E-06 2.7E-05
Benzo(b)fluoranthene 2.0E-07 NA 7.1E-08 NA 2.7E-07 Kidney 2.0E-05 NA 7.1E-06 2.7E-05
Benzo(k)fluoranthene 1.3E-08 NA 4.6E-09 NA 1.7E-08 Kidney 1.3E-05 NA 4.6E-06 1.7E-05
Carbazole 5.4E-10 NA 1.5E-10 NA 7.0E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.7E-07 NA 6.3E-08 NA 2.4E-07 Kidney 1.7E-05 NA 6.4E-06 2.4E-05
Aroclor-1254 2.3E-07 NA 9.1E-08 NA 3.2E-07 Immune System 6.8E-02 NA 2.7E-02 9.4E-02
Aroclor-1260 3.0E-08 NA 1.2E-08 NA 4.2E-08 Immune System 8.8E-03 NA 3.5E-03 1.2E-02
Aluminum NC NA NC NA Nervous System 6.5E-02 NA -- 6.5E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.2E-03 NA -- 1.2E-03
Arsenic 6.1E-06 NA 5.1E-07 NA 6.6E-06 Skin 1.6E-01 NA 1.3E-02 1.7E-01
Beryllium NC NA NC NA GI System 1.4E-03 NA -- 1.4E-03
Chromium NC NA NC NA NOAEL 3.0E-02 NA -- 3.0E-02
Cobalt NC NA NC NA Endocrine 5.9E-02 NA -- 5.9E-02
Copper NC NA NC NA Undetermined 1.3E-03 NA -- 1.3E-03
Iron NC NA NC NA GI System 9.9E-02 NA -- 9.9E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.1E-02 NA -- 2.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-01 NA -- 1.2E-01
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 4.1E-03 NA 1.2E-03 5.3E-03
--

CHEMICAL TOTAL 9.3E-06 -- 1.7E-06 -- 1E-05 6.6E-01 -- 4.5E-02 7E-01

Uranium-238+D 1.6E-07 NA NA 9.2E-07 1.1E-06 NA NA NA
Uranium-235+D 1.6E-09 NA NA 5.7E-08 5.9E-08 NA NA NA
Uranium-234 2.0E-08 NA NA 3.4E-10 2.0E-08 NA NA NA
Thorium-232 2.9E-08 NA NA 4.5E-10 2.9E-08 NA NA NA
Radium-228+D 2.8E-07 NA NA 6.0E-06 6.3E-06 NA NA NA
Thorium-228+D 1.0E-07 NA NA 1.0E-05 1.0E-05 NA NA NA

RADIONUCLIDE TOTAL 5.9E-07 -- -- 1.7E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 7E-01

EXPOSURE MEDIUM TOTAL 3E-05 7E-01

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Benzo(a)pyrene NA 7.8E-13 NA NA 7.8E-13 NA -- NA
Benzo(b)fluoranthene NA 7.8E-14 NA NA 7.8E-14 NA -- NA
Benzo(k)fluoranthene NA 5.1E-15 NA NA 5.1E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.9E-14 NA NA 6.9E-14 NA -- NA
Aroclor-1254 NA 1.8E-13 NA NA 1.8E-13 NA -- NA
Aroclor-1260 NA 2.3E-14 NA NA 2.3E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.5E-05 NA 3.5E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.7E-11 NA NA 4.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.4E-06 NA 8.4E-06

Beryllium NA 1.5E-12 NA NA 1.5E-12
Immune System / 

Respiratory NA 3.6E-07 NA 3.6E-07
Chromium NA 9.1E-09 NA NA 9.1E-09 Respiratory NA 2.4E-06 NA 2.4E-06
Cobalt NA 1.0E-14 NA NA 1.0E-14 Respiratory NA 7.8E-06 NA 7.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.8E-05 NA 7.8E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.1E-07 NA 6.1E-07
Vanadium NA NC NA NA NA 3.6E-06 NA 3.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 6.6E-09 NA 6.6E-09

CHEMICAL TOTAL -- 9.2E-09 -- -- 9E-09 -- 1.4E-04 -- 1E-04

Uranium-238+D NA 9.6E-11 NA NA 9.6E-11 NA NA NA
Uranium-235+D NA 1.4E-12 NA NA 1.4E-12 NA NA NA
Uranium-234 NA 2.0E-11 NA NA 2.0E-11 NA NA NA
Thorium-232 NA 7.3E-11 NA NA 7.3E-11 NA NA NA
Radium-228+D NA 8.8E-12 NA NA 8.8E-12 NA NA NA
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.4E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 3E-05 7E-01
PRODUCE PRODUCE AOI 14 SOUTH Uranium-238+D 1.3E-08 NA NA NA 1.3E-08 NA NA NA

Uranium-235+D 1.4E-10 NA NA NA 1.4E-10 NA NA NA
Uranium-234 1.7E-09 NA NA NA 1.7E-09 NA NA NA
Thorium-232 9.3E-10 NA NA NA 9.3E-10 NA NA NA
Radium-228+D 4.0E-07 NA NA NA 4.0E-07 NA NA NA
Thorium-228+D 3.0E-09 NA NA NA 3.0E-09 NA NA NA

RADIONUCLIDE TOTAL 4.2E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 3E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: TOTAL GENERAL TOXICITY HI = 1.2E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.9E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.0E-01
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.2E-03

TOTAL IMMUNE SYSTEM HI = 1.1E-01
TOTAL KIDNEY HI = 1.4E-01

--
--

TOTAL NERVOUS SYSTEM HI = 8.6E-02
TOTAL NOAEL HI = 3.1E-02

--
TOTAL SKIN HI = 1.7E-01

TOTAL RESPIRATORY HI = 1.1E-05
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TABLE 9-F.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 8.5E-08 NA 4.4E-08 NA 1.3E-07 Kidney 6.3E-06 NA 3.3E-06 9.6E-06
Benzo(a)pyrene 2.8E-07 NA 1.5E-07 NA 4.3E-07 Kidney 2.1E-06 NA 1.1E-06 3.2E-06
Benzo(b)fluoranthene 2.8E-08 NA 1.5E-08 NA 4.3E-08 Kidney 2.1E-06 NA 1.1E-06 3.2E-06
Benzo(k)fluoranthene 1.8E-09 NA 9.6E-10 NA 2.8E-09 Kidney 1.4E-06 NA 7.1E-07 2.1E-06
Carbazole 2.3E-10 NA 9.3E-11 NA 3.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.5E-08 NA 1.3E-08 NA 3.8E-08 Kidney 1.9E-06 NA 9.7E-07 2.8E-06
Aroclor-1254 9.9E-08 NA 5.6E-08 NA 1.5E-07 Immune System 7.2E-03 NA 4.0E-03 1.1E-02
Aroclor-1260 1.3E-08 NA 7.2E-09 NA 2.0E-08 Immune System 9.5E-04 NA 5.3E-04 1.5E-03
Aluminum NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.3E-04 NA -- 1.3E-04
Arsenic 2.6E-06 NA 3.1E-07 NA 2.9E-06 Skin 1.7E-02 NA 2.0E-03 1.9E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 3.2E-03 NA -- 3.2E-03
Cobalt NC NA NC NA Endocrine 6.3E-03 NA -- 6.3E-03
Copper NC NA NC NA Undetermined 1.4E-04 NA -- 1.4E-04
Iron NC NA NC NA GI System 1.1E-02 NA -- 1.1E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.2E-03 NA -- 2.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 4.4E-04 NA 1.8E-04 6.2E-04
--

CHEMICAL TOTAL 3.2E-06 -- 6.0E-07 -- 4E-06 7.1E-02 -- 6.8E-03 8E-02

Uranium-238+D 3.2E-07 NA NA 2.9E-06 3.2E-06 NA NA NA
Uranium-235+D 3.2E-09 NA NA 1.8E-07 1.8E-07 NA NA NA
Uranium-234 4.0E-08 NA NA 1.1E-09 4.1E-08 NA NA NA
Thorium-232 5.7E-08 NA NA 1.4E-09 5.9E-08 NA NA NA
Radium-228+D 5.7E-07 NA NA 1.9E-05 1.9E-05 NA NA NA
Thorium-228+D 2.0E-07 NA NA 3.2E-05 3.2E-05 NA NA NA

RADIONUCLIDE TOTAL 1.2E-06 -- -- 5.4E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 8E-02

EXPOSURE MEDIUM TOTAL 6E-05 8E-02

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Benzo(a)pyrene NA 6.2E-13 NA NA 6.2E-13 NA -- NA
Benzo(b)fluoranthene NA 6.2E-14 NA NA 6.2E-14 NA -- NA
Benzo(k)fluoranthene NA 4.0E-15 NA NA 4.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.5E-14 NA NA 5.5E-14 NA -- NA
Aroclor-1254 NA 4.1E-13 NA NA 4.1E-13 NA -- NA
Aroclor-1260 NA 5.3E-14 NA NA 5.3E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.1E-10 NA NA 1.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.9E-06 NA 4.9E-06

Beryllium NA 3.4E-12 NA NA 3.4E-12
Immune System / 

Respiratory NA 2.1E-07 NA 2.1E-07
Chromium NA 7.2E-09 NA NA 7.2E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 2.4E-14 NA NA 2.4E-14 Respiratory NA 4.6E-06 NA 4.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.5E-05 NA 4.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.6E-07 NA 3.6E-07
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.8E-09 NA 3.8E-09

CHEMICAL TOTAL -- 7.4E-09 -- -- 7E-09 -- 7.9E-05 -- 8E-05

Uranium-238+D NA 4.3E-10 NA NA 4.3E-10 NA NA NA
Uranium-235+D NA 6.0E-12 NA NA 6.0E-12 NA NA NA
Uranium-234 NA 8.8E-11 NA NA 8.8E-11 NA NA NA
Thorium-232 NA 3.2E-10 NA NA 3.2E-10 NA NA NA
Radium-228+D NA 3.9E-11 NA NA 3.9E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.0E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 8E-05

EXPOSURE MEDIUM TOTAL 9E-09 8E-05

SOIL TOTAL 6E-05 8E-02
PRODUCE PRODUCE AOI 14 SOUTH Uranium-238+D 3.3E-07 NA NA NA 3.3E-07 NA NA NA

Uranium-235+D 3.5E-09 NA NA NA 3.5E-09 NA NA NA
Uranium-234 4.5E-08 NA NA NA 4.5E-08 NA NA NA
Thorium-232 2.4E-08 NA NA NA 2.4E-08 NA NA NA
Radium-228+D 1.0E-05 NA NA NA 1.0E-05 NA NA NA
Thorium-228+D 7.6E-08 NA NA NA 7.6E-08 NA NA NA

RADIONUCLIDE TOTAL 1.1E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 8E-02

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E-02

NOTES: TOTAL GENERAL TOXICITY HI = 1.3E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.3E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.3E-04

TOTAL IMMUNE SYSTEM HI = 1.3E-02
TOTAL KIDNEY HI = 1.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 9.2E-03
TOTAL NOAEL HI = 3.4E-03

--
TOTAL SKIN HI = 1.9E-02

TOTAL RESPIRATORY HI = 6.2E-06
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TABLE 9-F.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 7.4E-02 NA -- 7.4E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.6E-03 NA -- 1.6E-03
Arsenic 1.2E-05 NA 9.9E-07 NA 1.3E-05 Skin 3.1E-01 NA 2.6E-02 3.3E-01
Beryllium NC NA NC NA GI System 1.3E-03 NA -- 1.3E-03
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 4.9E-02 NA -- 4.9E-02
Copper NC NA NC NA Undetermined 7.6E-04 NA -- 7.6E-04
Iron NC NA NC NA GI System 9.8E-02 NA -- 9.8E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.5E-02 NA -- 2.5E-02
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.2E-05 -- 9.9E-07 -- 1E-05 6.3E-01 -- 2.6E-02 7E-01

Uranium-238+D 3.5E-08 NA NA 2.1E-07 2.4E-07 NA NA NA
Uranium-235+D 3.5E-10 NA NA 1.2E-08 1.3E-08 NA NA NA
Uranium-234 4.6E-09 NA NA 7.8E-11 4.7E-09 NA NA NA
Th i 232 2 7E 08 NA NA 4 3E 10 2 8E 08 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 2.7E-08 NA NA 4.3E-10 2.8E-08 NA NA NA
Radium-228+D 2.7E-07 NA NA 5.7E-06 6.0E-06 NA NA NA
Thorium-228+D 9.5E-08 NA NA 9.8E-06 9.9E-06 NA NA NA

RADIONUCLIDE TOTAL 4.3E-07 -- -- 1.6E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 7E-01

EXPOSURE MEDIUM TOTAL 3E-05 7E-01

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 3.9E-05 NA 3.9E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 9.0E-11 NA NA 9.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.6E-05 NA 1.6E-05

Beryllium NA 1.4E-12 NA NA 1.4E-12
Immune System / 

Respiratory NA 3.4E-07 NA 3.4E-07
Chromium NA 1.0E-08 NA NA 1.0E-08 Respiratory NA 2.6E-06 NA 2.6E-06
Cobalt NA 8.5E-15 NA NA 8.5E-15 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-07 NA 1.4E-07
Vanadium NA NC NA NA NA 3.6E-06 NA 3.6E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 1.1E-04 -- 1E-04
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TABLE 9-F.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 2.1E-11 NA NA 2.1E-11 NA NA NA
Uranium-235+D NA 2.9E-13 NA NA 2.9E-13 NA NA NA
Uranium-234 NA 4.5E-12 NA NA 4.5E-12 NA NA NA
Thorium-232 NA 6.9E-11 NA NA 6.9E-11 NA NA NA
Radium-228+D NA 8.4E-12 NA NA 8.4E-12 NA NA NA
Thorium-228+D NA 2.3E-10 NA NA 2.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.3E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 3E-05 7E-01
PRODUCE PRODUCE AOI 14 EAST Uranium-238+D 2.9E-09 NA NA NA 2.9E-09 NA NA NA

Uranium-235+D 2.9E-11 NA NA NA 2.9E-11 NA NA NA
Uranium-234 3.9E-10 NA NA NA 3.9E-10 NA NA NA
Thorium-232 8.9E-10 NA NA NA 8.9E-10 NA NA NA
Radium-228+D 3.8E-07 NA NA NA 3.8E-07 NA NA NA
Thorium-228+D 2.8E-09 NA NA NA 2.8E-09 NA NA NA

RADIONUCLIDE TOTAL 3.9E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 3E 05 7E 01RECEPTOR TOTAL 3E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: TOTAL GENERAL TOXICITY HI = 1.6E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.6E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.6E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 9.9E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.6E-03

TOTAL IMMUNE SYSTEM HI = 3.4E-07
TOTAL KIDNEY HI = 5.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.4E-02
TOTAL NOAEL HI = 3.4E-02

--
TOTAL SKIN HI = 3.3E-01

TOTAL RESPIRATORY HI = 9.5E-06
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TABLE 9-F.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 7.9E-03 NA -- 7.9E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.7E-04 NA -- 1.7E-04
Arsenic 5.1E-06 NA 6.1E-07 NA 5.7E-06 Skin 3.3E-02 NA 3.9E-03 3.7E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Endocrine 5.3E-03 NA -- 5.3E-03
Copper NC NA NC NA Undetermined 8.2E-05 NA -- 8.2E-05
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.7E-03 NA -- 2.7E-03
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 5.1E-06 -- 6.1E-07 -- 6E-06 6.7E-02 -- 3.9E-03 7E-02

Uranium-238+D 7.1E-08 NA NA 6.4E-07 7.1E-07 NA NA NA
Uranium-235+D 6.9E-10 NA NA 3.9E-08 3.9E-08 NA NA NA
Uranium-234 9.2E-09 NA NA 2.4E-10 9.4E-09 NA NA NA
Th i 232 5 4E 08 NA NA 1 3E 09 5 6E 08 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 5.4E-08 NA NA 1.3E-09 5.6E-08 NA NA NA
Radium-228+D 5.4E-07 NA NA 1.8E-05 1.8E-05 NA NA NA
Thorium-228+D 1.9E-07 NA NA 3.1E-05 3.1E-05 NA NA NA

RADIONUCLIDE TOTAL 8.7E-07 -- -- 4.9E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 7E-02

EXPOSURE MEDIUM TOTAL 6E-05 7E-02

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 2.3E-05 NA 2.3E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.1E-10 NA NA 2.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 9.5E-06 NA 9.5E-06

Beryllium NA 3.2E-12 NA NA 3.2E-12
Immune System / 

Respiratory NA 2.0E-07 NA 2.0E-07
Chromium NA 7.9E-09 NA NA 7.9E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 2.0E-14 NA NA 2.0E-14 Respiratory NA 3.8E-06 NA 3.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.9E-08 NA 7.9E-08
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 8.1E-09 -- -- 8E-09 -- 6.4E-05 -- 6E-05
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TABLE 9-F.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 9.5E-11 NA NA 9.5E-11 NA NA NA
Uranium-235+D NA 1.3E-12 NA NA 1.3E-12 NA NA NA
Uranium-234 NA 2.0E-11 NA NA 2.0E-11 NA NA NA
Thorium-232 NA 3.1E-10 NA NA 3.1E-10 NA NA NA
Radium-228+D NA 3.7E-11 NA NA 3.7E-11 NA NA NA
Thorium-228+D NA 1.0E-09 NA NA 1.0E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.5E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 6E-05 7E-02
PRODUCE PRODUCE AOI 14 EAST Uranium-238+D 7.5E-08 NA NA NA 7.5E-08 NA NA NA

Uranium-235+D 7.6E-10 NA NA NA 7.6E-10 NA NA NA
Uranium-234 1.0E-08 NA NA NA 1.0E-08 NA NA NA
Thorium-232 2.3E-08 NA NA NA 2.3E-08 NA NA NA
Radium-228+D 9.9E-06 NA NA NA 9.9E-06 NA NA NA
Thorium-228+D 7.3E-08 NA NA NA 7.3E-08 NA NA NA

RADIONUCLIDE TOTAL 1.0E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E 05 7E 02RECEPTOR TOTAL 7E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: TOTAL GENERAL TOXICITY HI = 1.7E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 9.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 9.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.3E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.7E-04

TOTAL IMMUNE SYSTEM HI = 2.0E-07
TOTAL KIDNEY HI = 5.7E-03

--
--

TOTAL NERVOUS SYSTEM HI = 9.1E-03
TOTAL NOAEL HI = 3.6E-03

--
TOTAL SKIN HI = 3.7E-02

TOTAL RESPIRATORY HI = 5.5E-06
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TABLE 9-F.7
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 2.7E-07 NA 9.9E-08 NA 3.7E-07 Kidney 2.7E-05 NA 1.0E-05 3.7E-05
Benzo(a)pyrene 2.9E-06 NA 1.1E-06 NA 4.0E-06 Kidney 2.9E-05 NA 1.1E-05 4.0E-05
Benzo(b)fluoranthene 4.3E-07 NA 1.6E-07 NA 5.9E-07 Kidney 4.3E-05 NA 1.6E-05 5.9E-05
Benzo(k)fluoranthene 1.5E-08 NA 5.5E-09 NA 2.1E-08 Kidney 1.5E-05 NA 5.6E-06 2.1E-05
Carbazole 2.4E-10 NA 6.8E-11 NA 3.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 4.1E-07 NA 1.5E-07 NA 5.6E-07 Kidney 4.1E-05 NA 1.5E-05 5.6E-05
Aroclor-1254 3.5E-06 NA 1.4E-06 NA 4.9E-06 Immune System 1.0E+00 NA 4.0E-01 1.4E+00
Aroclor-1260 8.6E-07 NA 3.4E-07 NA 1.2E-06 Immune System 2.5E-01 NA 9.8E-02 3.5E-01
Aluminum NC NA NC NA Nervous System 6.3E-02 NA -- 6.3E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 4.7E-03 NA -- 4.7E-03
Arsenic 9.8E-06 NA 8.3E-07 NA 1.1E-05 Skin 2.5E-01 NA 2.1E-02 2.8E-01
Beryllium NC NA NC NA GI System 4.1E-03 NA -- 4.1E-03
Chromium NC NA NC NA NOAEL 3.1E-02 NA -- 3.1E-02
Cobalt NC NA NC NA Endocrine 7.3E-02 NA -- 7.3E-02
Copper NC NA NC NA Undetermined 2.6E-02 NA -- 2.6E-02
Iron NC NA NC NA GI System 9.5E-02 NA -- 9.5E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.7E-02 NA -- 1.7E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.7E-01 NA -- 1.7E-01
Vanadium NC NA NC NA Kidney 2.6E-02 NA -- 2.6E-02
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 1.8E-05 -- 4.0E-06 -- 2E-05 2.0E+00 -- 5.2E-01 3E+00

Uranium-238+D 2.4E-07 NA NA 1.4E-06 1.6E-06 NA NA NA
Uranium-235+D 2.4E-09 NA NA 8.5E-08 8.8E-08 NA NA NA
Uranium-234 3.0E-08 NA NA 5.1E-10 3.0E-08 NA NA NA
Thorium-232 2.4E-08 NA NA 3.8E-10 2.4E-08 NA NA NA
Radium-228+D 2.3E-07 NA NA 5.0E-06 5.2E-06 NA NA NA
Thorium-228+D 8.3E-08 NA NA 8.5E-06 8.6E-06 NA NA NA

RADIONUCLIDE TOTAL 6.1E-07 -- -- 1.5E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 3E+00

EXPOSURE MEDIUM TOTAL 4E-05 3E+00

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Benzo(a)pyrene NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Benzo(b)fluoranthene NA 1.7E-13 NA NA 1.7E-13 NA -- NA
Benzo(k)fluoranthene NA 6.1E-15 NA NA 6.1E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Aroclor-1254 NA 2.7E-12 NA NA 2.7E-12 NA -- NA
Aroclor-1260 NA 6.5E-13 NA NA 6.5E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.3E-05 NA 3.3E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 7.5E-11 NA NA 7.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.4E-05 NA 1.4E-05

Beryllium NA 4.5E-12 NA NA 4.5E-12
Immune System / 

Respiratory NA 1.1E-06 NA 1.1E-06
Chromium NA 9.6E-09 NA NA 9.6E-09 Respiratory NA 2.5E-06 NA 2.5E-06
Cobalt NA 1.3E-14 NA NA 1.3E-14 Respiratory NA 9.6E-06 NA 9.6E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.7
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.4E-05 NA 6.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.1E-07 NA 9.1E-07
Vanadium NA NC NA NA NA 3.4E-06 NA 3.4E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 9.6E-09 -- -- 1E-08 -- 1.3E-04 -- 1E-04

Uranium-238+D NA 1.42682E-10 NA NA 1.4E-10 NA NA NA
Uranium-235+D NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Uranium-234 NA 2.9E-11 NA NA 2.9E-11 NA NA NA
Thorium-232 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Radium-228+D NA 7.3E-12 NA NA 7.3E-12 NA NA NA
Thorium-228+D NA 2.0E-10 NA NA 2.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.4E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 4E-05 3E+00
PRODUCE PRODUCE AOI 14 NORTH Uranium-238+D 1.9E-08 NA NA NA 1.9E-08 NA NA NA

Uranium 235+D 2 0E 10 NA NA NA 2 0E 10 NA NA NAUranium-235+D 2.0E-10 NA NA NA 2.0E-10 NA NA NA
Uranium-234 2.6E-09 NA NA NA 2.6E-09 NA NA NA
Thorium-232 7.7E-10 NA NA NA 7.7E-10 NA NA NA
Radium-228+D 3.3E-07 NA NA NA 3.3E-07 NA NA NA
Thorium-228+D 2.5E-09 NA NA NA 2.5E-09 NA NA NA

RADIONUCLIDE TOTAL 3.6E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 4E-05 3E+00

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E+00

NOTES: TOTAL GENERAL TOXICITY HI = 4.7E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.4E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.4E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.3E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 9.9E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 4.7E-03

TOTAL IMMUNE SYSTEM HI = 1.8E+00
TOTAL KIDNEY HI = 2.0E-01

--
--

TOTAL NERVOUS SYSTEM HI = 8.0E-02
TOTAL NOAEL HI = 5.7E-02

--
TOTAL SKIN HI = 2.8E-01

TOTAL RESPIRATORY HI = 1.3E-05
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TABLE 9-F.8
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 1.8E-06 NA 6.7E-07 NA 2.5E-06 Kidney 1.8E-05 NA 6.7E-06 2.5E-05
Aroclor-1254 1.4E-07 NA 5.5E-08 NA 2.0E-07 Immune System 4.1E-02 NA 1.6E-02 5.7E-02
Aroclor-1260 5.0E-08 NA 2.0E-08 NA 7.0E-08 Immune System 1.5E-02 NA 5.8E-03 2.0E-02
Aluminum NC NA NC NA Nervous System 5.6E-02 NA -- 5.6E-02
Arsenic 5.4E-06 NA 4.5E-07 NA 5.8E-06 Skin 1.4E-01 NA 1.2E-02 1.5E-01
Chromium NC NA NC NA NOAEL 3.2E-02 NA -- 3.2E-02
Cobalt NC NA NC NA Endocrine 7.4E-02 NA -- 7.4E-02
Copper NC NA NC NA Undetermined 3.5E-03 NA -- 3.5E-03
Iron NC NA NC NA GI System 8.2E-02 NA -- 8.2E-02
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Mercury NC NA NC NA Immune System 5.9E-04 NA -- 5.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.6E-02 NA -- 6.6E-02
Vanadium NC NA NC NA Kidney 1.9E-02 NA -- 1.9E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 7.4E-06 -- 1.2E-06 -- 9E-06 5.4E-01 -- 3.4E-02 6E-01

Uranium-238+D 8.9E-08 NA NA 5.2E-07 6.1E-07 NA NA NA
Uranium-235+D 9.1E-10 NA NA 3.3E-08 3.4E-08 NA NA NA
Uranium-234 1.2E-08 NA NA 2.0E-10 1.2E-08 NA NA NA
Thorium-232 3.3E-08 NA NA 5.2E-10 3.3E-08 NA NA NA
Radium-228+D 3.2E-07 NA NA 6.8E-06 7.2E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 1.2E-05 1.2E-05 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 5.7E-07 -- -- 1.9E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 6E-01

EXPOSURE MEDIUM TOTAL 3E-05 6E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 7.3E-13 NA NA 7.3E-13 NA -- NA
Aroclor-1254 NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Aroclor-1260 NA 3.8E-14 NA NA 3.8E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.0E-05 NA 3.0E-05

Arsenic NA 4.1E-11 NA NA 4.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.4E-06 NA 7.4E-06
Chromium NA 9.6E-09 NA NA 9.6E-09 Respiratory NA 2.5E-06 NA 2.5E-06
Cobalt NA 1.3E-14 NA NA 1.3E-14 Respiratory NA 9.9E-06 NA 9.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05
Mercury NA NC NA NA Nervous System NA 1.6E-09 NA 1.6E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.5E-07 NA 3.5E-07
Vanadium NA NC NA NA NA 2.4E-06 NA 2.4E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 9.7E-09 -- -- 1E-08 -- 9.3E-05 -- 9E-05
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TABLE 9-F.8
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 5.41207E-11 NA NA 5.4E-11 NA NA NA
Uranium-235+D NA 7.7E-13 NA NA 7.7E-13 NA NA NA
Uranium-234 NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-232 NA 8.3E-11 NA NA 8.3E-11 NA NA NA
Radium-228+D NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Thorium-228+D NA 2.7E-10 NA NA 2.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.3E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 9E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 3E-05 6E-01
PRODUCE PRODUCE AOI 14 NORTH Uranium-238+D 7.3E-09 NA NA NA 7.3E-09 NA NA NA

Uranium-235+D 7.8E-11 NA NA NA 7.8E-11 NA NA NA
Uranium-234 1.0E-09 NA NA NA 1.0E-09 NA NA NA
Thorium-232 1.1E-09 NA NA NA 1.1E-09 NA NA NA
Radium-228+D 4.6E-07 NA NA NA 4.6E-07 NA NA NA
Thorium-228+D 3.4E-09 NA NA NA 3.4E-09 NA NA NA

RADIONUCLIDE TOTAL 4.7E-07 -- -- -- 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 5E-07 0E+00

EXPOSURE MEDIUM TOTAL 5E-07 0E+00

PRODUCE TOTAL 5E-07 0E+00
RECEPTOR TOTAL 3E-05 6E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-01TOTAL RISK ACROSS ALL MEDIA 3E 05 TOTAL HAZARD ACROSS ALL MEDIA 6E 01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.4E-02

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 8.2E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 7.8E-02
TOTAL KIDNEY HI = 8.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 6.7E-02
TOTAL NOAEL HI = 3.5E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 1.2E-05
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TABLE 9-F.9
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 4.0E-08 NA 2.1E-08 NA 6.0E-08 Kidney 2.9E-06 NA 1.5E-06 4.5E-06
Benzo(a)pyrene 4.3E-07 NA 2.2E-07 NA 6.5E-07 Kidney 3.2E-06 NA 1.6E-06 4.8E-06
Benzo(b)fluoranthene 6.2E-08 NA 3.2E-08 NA 9.5E-08 Kidney 4.6E-06 NA 2.4E-06 7.0E-06
Benzo(k)fluoranthene 2.2E-09 NA 1.1E-09 NA 3.4E-09 Kidney 1.6E-06 NA 8.5E-07 2.5E-06
Carbazole 1.0E-10 NA 4.1E-11 NA 1.5E-10 -- NA --
Indeno(1,2,3-cd)pyrene 6.0E-08 NA 3.1E-08 NA 9.1E-08 Kidney 4.4E-06 NA 2.3E-06 6.7E-06
Aroclor-1254 1.5E-06 NA 8.4E-07 NA 2.4E-06 Immune System 1.1E-01 NA 6.2E-02 1.7E-01
Aroclor-1260 3.7E-07 NA 2.1E-07 NA 5.7E-07 Immune System 2.7E-02 NA 1.5E-02 4.2E-02
Aluminum NC NA NC NA Nervous System 6.7E-03 NA -- 6.7E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.0E-04 NA -- 5.0E-04
Arsenic 4.2E-06 NA 5.0E-07 NA 4.7E-06 Skin 2.7E-02 NA 3.3E-03 3.1E-02
Beryllium NC NA NC NA GI System 4.4E-04 NA -- 4.4E-04
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 7.8E-03 NA -- 7.8E-03
Copper NC NA NC NA Undetermined 2.7E-03 NA -- 2.7E-03
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.8E-03 NA -- 1.8E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.8E-02 NA -- 1.8E-02
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 6.7E-06 -- 1.9E-06 -- 9E-06 2.2E-01 -- 8.0E-02 3E-01

Uranium-238+D 4.7E-07 NA NA 4.3E-06 4.7E-06 NA NA NA
Uranium-235+D 4.8E-09 NA NA 2.7E-07 2.7E-07 NA NA NA
Uranium-234 6.0E-08 NA NA 1.6E-09 6.1E-08 NA NA NA
Thorium-232 4.7E-08 NA NA 1.2E-09 4.8E-08 NA NA NA
Radium-228+D 4.7E-07 NA NA 1.6E-05 1.6E-05 NA NA NA
Thorium-228+D 1.7E-07 NA NA 2.7E-05 2.7E-05 NA NA NA

RADIONUCLIDE TOTAL 1.2E-06 -- -- 4.7E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 3E-01

EXPOSURE MEDIUM TOTAL 6E-05 3E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 8.7E-14 NA NA 8.7E-14 NA -- NA
Benzo(a)pyrene NA 9.3E-13 NA NA 9.3E-13 NA -- NA
Benzo(b)fluoranthene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Benzo(k)fluoranthene NA 4.8E-15 NA NA 4.8E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Aroclor-1254 NA 6.2E-12 NA NA 6.2E-12 NA -- NA
Aroclor-1260 NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.9E-05 NA 1.9E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.7E-10 NA NA 1.7E-10

Developmental / 
Cardiovascular / Nervous 

System NA 7.9E-06 NA 7.9E-06

Beryllium NA 1.0E-11 NA NA 1.0E-11
Immune System / 

Respiratory NA 6.4E-07 NA 6.4E-07
Chromium NA 7.6E-09 NA NA 7.6E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 2.9E-14 NA NA 2.9E-14 Respiratory NA 5.6E-06 NA 5.6E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.9
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.7E-05 NA 3.7E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.3E-07 NA 5.3E-07
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.8E-09 -- -- 8E-09 -- 7.5E-05 -- 7E-05

Uranium-238+D NA 6.35336E-10 NA NA 6.4E-10 NA NA NA
Uranium-235+D NA 9.0E-12 NA NA 9.0E-12 NA NA NA
Uranium-234 NA 1.3E-10 NA NA 1.3E-10 NA NA NA
Thorium-232 NA 2.7E-10 NA NA 2.7E-10 NA NA NA
Radium-228+D NA 3.2E-11 NA NA 3.2E-11 NA NA NA
Thorium-228+D NA 8.9E-10 NA NA 8.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.0E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 7E-05

EXPOSURE MEDIUM TOTAL 1E-08 7E-05

SOIL TOTAL 6E-05 3E-01
PRODUCE PRODUCE AOI 14 NORTH Uranium-238+D 5.0E-07 NA NA NA 5.0E-07 NA NA NA

Uranium 235+D 5 3E 09 NA NA NA 5 3E 09 NA NA NAUranium-235+D 5.3E-09 NA NA NA 5.3E-09 NA NA NA
Uranium-234 6.6E-08 NA NA NA 6.6E-08 NA NA NA
Thorium-232 2.0E-08 NA NA NA 2.0E-08 NA NA NA
Radium-228+D 8.6E-06 NA NA NA 8.6E-06 NA NA NA
Thorium-228+D 6.3E-08 NA NA NA 6.3E-08 NA NA NA

RADIONUCLIDE TOTAL 9.2E-06 -- -- -- 9E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 0E+00

EXPOSURE MEDIUM TOTAL 9E-06 0E+00

PRODUCE TOTAL 9E-06 0E+00
RECEPTOR TOTAL 7E-05 3E-01

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.0E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 5.0E-04

TOTAL IMMUNE SYSTEM HI = 2.1E-01
TOTAL KIDNEY HI = 2.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.6E-03
TOTAL NOAEL HI = 6.1E-03

--
TOTAL SKIN HI = 3.1E-02

TOTAL RESPIRATORY HI = 7.7E-06
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TABLE 9-F.10
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 2.7E-07 NA 1.4E-07 NA 4.1E-07 Kidney 2.0E-06 NA 1.0E-06 3.0E-06
Aroclor-1254 6.0E-08 NA 3.4E-08 NA 9.4E-08 Immune System 4.4E-03 NA 2.5E-03 6.9E-03
Aroclor-1260 2.2E-08 NA 1.2E-08 NA 3.4E-08 Immune System 1.6E-03 NA 8.8E-04 2.5E-03
Aluminum NC NA NC NA Nervous System 6.0E-03 NA -- 6.0E-03
Arsenic 2.3E-06 NA 2.8E-07 NA 2.6E-06 Skin 1.5E-02 NA 1.8E-03 1.7E-02
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 8.0E-03 NA -- 8.0E-03
Copper NC NA NC NA Undetermined 3.8E-04 NA -- 3.8E-04
Iron NC NA NC NA GI System 8.8E-03 NA -- 8.8E-03
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Mercury NC NA NC NA Immune System 6.3E-05 NA -- 6.3E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.0E-03 NA -- 7.0E-03
Vanadium NC NA NC NA Kidney 2.0E-03 NA -- 2.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.6E-06 -- 4.6E-07 -- 3E-06 5.8E-02 -- 5.1E-03 6E-02

Uranium-238+D 1.8E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Uranium-235+D 1.8E-09 NA NA 1.0E-07 1.0E-07 NA NA NA
Uranium-234 2.3E-08 NA NA 6.2E-10 2.4E-08 NA NA NA
Thorium-232 6.5E-08 NA NA 1.6E-09 6.7E-08 NA NA NA
Radium-228+D 6.5E-07 NA NA 2.1E-05 2.2E-05 NA NA NA
Thorium-228+D 2.3E-07 NA NA 3.7E-05 3.7E-05 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 1.1E-06 -- -- 6.0E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 6E-02

EXPOSURE MEDIUM TOTAL 6E-05 6E-02

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 5.8E-13 NA NA 5.8E-13 NA -- NA
Aroclor-1254 NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Aroclor-1260 NA 8.9E-14 NA NA 8.9E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 9.5E-11 NA NA 9.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.3E-06 NA 4.3E-06
Chromium NA 7.6E-09 NA NA 7.6E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 3.0E-14 NA NA 3.0E-14 Respiratory NA 5.8E-06 NA 5.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Mercury NA NC NA NA Nervous System NA 9.1E-10 NA 9.1E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.0E-07 NA 2.0E-07
Vanadium NA NC NA NA NA 1.4E-06 NA 1.4E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.7E-09 -- -- 8E-09 -- 5.4E-05 -- 5E-05
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TABLE 9-F.10
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA
Uranium-235+D NA 3.4E-12 NA NA 3.4E-12 NA NA NA
Uranium-234 NA 5.1E-11 NA NA 5.1E-11 NA NA NA
Thorium-232 NA 3.7E-10 NA NA 3.7E-10 NA NA NA
Radium-228+D NA 4.5E-11 NA NA 4.5E-11 NA NA NA
Thorium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.9E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 5E-05

EXPOSURE MEDIUM TOTAL 1E-08 5E-05

SOIL TOTAL 6E-05 6E-02
PRODUCE PRODUCE AOI 14 NORTH Uranium-238+D 1.9E-07 NA NA NA 1.9E-07 NA NA NA

Uranium-235+D 2.0E-09 NA NA NA 2.0E-09 NA NA NA
Uranium-234 2.6E-08 NA NA NA 2.6E-08 NA NA NA
Thorium-232 2.7E-08 NA NA NA 2.7E-08 NA NA NA
Radium-228+D 1.2E-05 NA NA NA 1.2E-05 NA NA NA
Thorium-228+D 8.7E-08 NA NA NA 8.7E-08 NA NA NA

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 8E-05 6E-02

TOTAL RISK ACROSS ALL MEDIA 8E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-02TOTAL RISK ACROSS ALL MEDIA 8E 05 TOTAL HAZARD ACROSS ALL MEDIA 6E 02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.0E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 8.8E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 9.4E-03
TOTAL KIDNEY HI = 9.0E-03

--
--

TOTAL NERVOUS SYSTEM HI = 7.2E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 1.7E-02

TOTAL RESPIRATORY HI = 7.2E-06
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TABLE 9-F.11
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 3.9E-08 NA 1.4E-08 NA 5.3E-08 Kidney 3.9E-06 NA 1.4E-06 5.3E-06
Benzo(a)pyrene 2.3E-06 NA 8.5E-07 NA 3.2E-06 Kidney 2.4E-05 NA 8.6E-06 3.2E-05
Benzo(b)fluoranthene 2.2E-07 NA 8.0E-08 NA 3.0E-07 Kidney 2.2E-05 NA 8.0E-06 3.0E-05
Benzo(k)fluoranthene 8.4E-09 NA 3.1E-09 NA 1.1E-08 Kidney 8.4E-06 NA 3.1E-06 1.1E-05
Carbazole 4.1E-10 NA 1.2E-10 NA 5.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.2E-07 NA 4.5E-08 NA 1.7E-07 Kidney 1.2E-05 NA 4.5E-06 1.7E-05
Aroclor-1254 1.6E-05 NA 6.4E-06 NA 2.3E-05 Immune System 4.8E+00 NA 1.9E+00 6.6E+00
Aroclor-1260 2.4E-06 NA 9.4E-07 NA 3.3E-06 Immune System 7.0E-01 NA 2.7E-01 9.7E-01
Aluminum NC NA NC NA Nervous System 5.9E-02 NA -- 5.9E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.3E-02 NA -- 1.3E-02
Arsenic 6.6E-06 NA 5.5E-07 NA 7.1E-06 Skin 1.7E-01 NA 1.4E-02 1.8E-01
Beryllium NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Chromium NC NA NC NA NOAEL 4.9E-02 NA -- 4.9E-02
Cobalt NC NA NC NA Endocrine 7.8E-02 NA -- 7.8E-02
Copper NC NA NC NA Undetermined 3.2E-02 NA -- 3.2E-02
Iron NC NA NC NA GI System 1.3E-01 NA -- 1.3E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E-02 NA -- 1.4E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.0E-01 NA -- 8.0E-01
Vanadium NC NA NC NA Kidney 2.4E-02 NA -- 2.4E-02
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 6.7E-03 NA 1.9E-03 8.5E-03
--

CHEMICAL TOTAL 2.8E-05 -- 8.9E-06 -- 4E-05 6.9E+00 -- 2.2E+00 9E+00

Uranium-238+D 1.1E-06 NA NA 6.4E-06 7.5E-06 NA NA NA
Uranium-235+D 1.1E-08 NA NA 4.0E-07 4.2E-07 NA NA NA
Uranium-234 1.4E-07 NA NA 2.4E-09 1.4E-07 NA NA NA
Thorium-232 2.5E-08 NA NA 4.0E-10 2.5E-08 NA NA NA
Radium-228+D 2.5E-07 NA NA 5.3E-06 5.5E-06 NA NA NA
Thorium-228+D 8.8E-08 NA NA 9.0E-06 9.1E-06 NA NA NA

RADIONUCLIDE TOTAL 1.6E-06 -- -- 2.1E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 9E+00

EXPOSURE MEDIUM TOTAL 6E-05 9E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Benzo(a)anthracene NA 1.6E-14 NA NA 1.6E-14 NA -- NA
Benzo(a)pyrene NA 9.4E-13 NA NA 9.4E-13 NA -- NA
Benzo(b)fluoranthene NA 8.7E-14 NA NA 8.7E-14 NA -- NA
Benzo(k)fluoranthene NA 3.4E-15 NA NA 3.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.9E-14 NA NA 4.9E-14 NA -- NA
Aroclor-1254 NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Aroclor-1260 NA 1.8E-12 NA NA 1.8E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 5.0E-11 NA NA 5.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 9.1E-06 NA 9.1E-06

Beryllium NA 1.1E-11 NA NA 1.1E-11
Immune System / 

Respiratory NA 2.7E-06 NA 2.7E-06
Chromium NA 1.5E-08 NA NA 1.5E-08 Respiratory NA 3.9E-06 NA 3.9E-06
Cobalt NA 1.4E-14 NA NA 1.4E-14 Respiratory NA 1.0E-05 NA 1.0E-05
Copper NA NC NA NA NA -- NA
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TABLE 9-F.11
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.3E-05 NA 5.3E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.3E-06 NA 4.3E-06
Vanadium NA NC NA NA NA 3.1E-06 NA 3.1E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.1E-08 NA 1.1E-08

CHEMICAL TOTAL -- 1.5E-08 -- -- 2E-08 -- 1.2E-04 -- 1E-04

Uranium-238+D NA 6.6E-10 NA NA 6.6E-10 NA NA NA
Uranium-235+D NA 9.6E-12 NA NA 9.6E-12 NA NA NA
Uranium-234 NA 1.4E-10 NA NA 1.4E-10 NA NA NA
Thorium-232 NA 6.4E-11 NA NA 6.4E-11 NA NA NA
Radium-228+D NA 7.7E-12 NA NA 7.7E-12 NA NA NA
Thorium-228+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 1E-04

EXPOSURE MEDIUM TOTAL 2E-08 1E-04

SOIL TOTAL 6E-05 9E+00
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 9.0E-08 NA NA NA 9.0E-08 NA NA NA

Uranium-235+D 9.6E-10 NA NA NA 9.6E-10 NA NA NA
Uranium-234 1.2E-08 NA NA NA 1.2E-08 NA NA NA
Thorium-232 8.2E-10 NA NA NA 8.2E-10 NA NA NA
Radium-228+D 3.5E-07 NA NA NA 3.5E-07 NA NA NA
Thorium-228+D 2.6E-09 NA NA NA 2.6E-09 NA NA NA

RADIONUCLIDE TOTAL 4.6E-07 -- -- -- 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 5E-07 0E+00

EXPOSURE MEDIUM TOTAL 5E-07 0E+00

PRODUCE TOTAL 5E-07 0E+00
RECEPTOR TOTAL 6E-05 9E+00

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 9E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.3E-02
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 9.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 9.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.4E-01
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.3E-02

TOTAL IMMUNE SYSTEM HI = 7.6E+00
TOTAL KIDNEY HI = 8.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.3E-02
TOTAL NOAEL HI = 8.2E-02

--
TOTAL SKIN HI = 1.8E-01

TOTAL RESPIRATORY HI = 1.7E-05
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TABLE 9-F.12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 3.4E-07 NA 1.2E-07 NA 4.6E-07 Kidney 3.4E-05 NA 1.2E-05 4.6E-05
Benzo(a)pyrene 2.7E-06 NA 9.9E-07 NA 3.7E-06 Kidney 2.7E-05 NA 1.0E-05 3.7E-05
Benzo(b)fluoranthene 1.9E-07 NA 7.0E-08 NA 2.6E-07 Kidney 1.9E-05 NA 7.1E-06 2.6E-05
Benzo(k)fluoranthene 1.0E-08 NA 3.7E-09 NA 1.4E-08 Kidney 1.0E-05 NA 3.7E-06 1.4E-05
Carbazole 4.7E-10 NA 1.3E-10 NA 6.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.0E-07 NA 3.8E-08 NA 1.4E-07 Kidney 1.0E-05 NA 3.8E-06 1.4E-05
Aroclor-1254 9.5E-06 NA 3.7E-06 NA 1.3E-05 Immune System 2.8E+00 NA 1.1E+00 3.8E+00
Aroclor-1260 1.3E-06 NA 5.1E-07 NA 1.8E-06 Immune System 3.8E-01 NA 1.5E-01 5.3E-01
Aluminum NC NA NC NA Nervous System 5.5E-02 NA -- 5.5E-02
Arsenic 6.7E-06 NA 5.7E-07 NA 7.3E-06 Skin 1.7E-01 NA 1.5E-02 1.9E-01
Chromium NC NA NC NA NOAEL 3.2E-02 NA -- 3.2E-02
Cobalt NC NA NC NA Endocrine 7.1E-02 NA -- 7.1E-02
Copper NC NA NC NA Undetermined 1.8E-02 NA -- 1.8E-02
Iron NC NA NC NA GI System 9.6E-02 NA -- 9.6E-02
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Mercury NC NA NC NA Immune System 1.2E-03 NA -- 1.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.5E-01 NA -- 2.5E-01
Vanadium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.3E-03 NA 1.8E-03 8.0E-03

--

CHEMICAL TOTAL 2.1E-05 -- 6.0E-06 -- 3E-05 3.9E+00 -- 1.2E+00 5E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 3.5E-07 NA NA 2.1E-06 2.4E-06 NA NA NA
Uranium-235+D 3.5E-09 NA NA 1.2E-07 1.3E-07 NA NA NA
Uranium-234 4.6E-08 NA NA 7.8E-10 4.7E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 4.8E-10 3.1E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 6.4E-06 6.7E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 1.1E-05 1.1E-05 NA NA NA

RADIONUCLIDE TOTAL 8.4E-07 -- -- 1.9E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 5E-05 5E+00

EXPOSURE MEDIUM TOTAL 5E-05 5E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Benzo(a)anthracene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Benzo(a)pyrene NA 1.1E-12 NA NA 1.1E-12 NA -- NA
Benzo(b)fluoranthene NA 7.7E-14 NA NA 7.7E-14 NA -- NA
Benzo(k)fluoranthene NA 4.1E-15 NA NA 4.1E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.1E-14 NA NA 4.1E-14 NA -- NA
Aroclor-1254 NA 7.2E-12 NA NA 7.2E-12 NA -- NA
Aroclor-1260 NA 9.9E-13 NA NA 9.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.9E-05 NA 2.9E-05

Arsenic NA 5.1E-11 NA NA 5.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 9.3E-06 NA 9.3E-06
Chromium NA 9.7E-09 NA NA 9.7E-09 Respiratory NA 2.5E-06 NA 2.5E-06
Cobalt NA 1.2E-14 NA NA 1.2E-14 Respiratory NA 9.4E-06 NA 9.4E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.2E-05 NA 4.2E-05
Mercury NA NC NA NA Nervous System NA 3.1E-09 NA 3.1E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
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TABLE 9-F.12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-06 NA 1.4E-06
Vanadium NA NC NA NA NA 2.7E-06 NA 2.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.0E-08 NA 1.0E-08

CHEMICAL TOTAL -- 9.8E-09 -- -- 1E-08 -- 9.6E-05 -- 1E-04

Uranium-238+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA
Uranium-235+D NA 2.9E-12 NA NA 2.9E-12 NA NA NA
Uranium-234 NA 4.5E-11 NA NA 4.5E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.4E-12 NA NA 9.4E-12 NA NA NA
Thorium-228+D NA 2.6E-10 NA NA 2.6E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.0E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 5E-05 5E+00
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 2.9E-08 NA NA NA 2.9E-08 NA NA NA

Uranium-235+D 2.9E-10 NA NA NA 2.9E-10 NA NA NA
Uranium-234 3.9E-09 NA NA NA 3.9E-09 NA NA NA
Thorium-232 9.9E-10 NA NA NA 9.9E-10 NA NA NA
Radium-228+D 4.3E-07 NA NA NA 4.3E-07 NA NA NA
Thorium-228+D 3.2E-09 NA NA NA 3.2E-09 NA NA NA

RADIONUCLIDE TOTAL 4.6E-07 -- -- -- 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 5E-07 0E+00

EXPOSURE MEDIUM TOTAL 5E-07 0E+00

PRODUCE TOTAL 5E-07 0E+00
RECEPTOR TOTAL 5E-05 5E+00

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 9.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 9.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.1E-02

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 9.6E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 4.4E+00
TOTAL KIDNEY HI = 2.8E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.6E-02
TOTAL NOAEL HI = 5.0E-02

--
TOTAL SKIN HI = 1.9E-01

TOTAL RESPIRATORY HI = 1.2E-05
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TABLE 9-F.13
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 5.7E-09 NA 2.9E-09 NA 8.6E-09 Kidney 4.2E-07 NA 2.2E-07 6.4E-07
Benzo(a)pyrene 3.4E-07 NA 1.8E-07 NA 5.2E-07 Kidney 2.5E-06 NA 1.3E-06 3.8E-06
Benzo(b)fluoranthene 3.2E-08 NA 1.6E-08 NA 4.8E-08 Kidney 2.4E-06 NA 1.2E-06 3.6E-06
Benzo(k)fluoranthene 1.2E-09 NA 6.3E-10 NA 1.9E-09 Kidney 9.0E-07 NA 4.7E-07 1.4E-06
Carbazole 1.8E-10 NA 7.1E-11 NA 2.5E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.8E-08 NA 9.3E-09 NA 2.7E-08 Kidney 1.3E-06 NA 6.9E-07 2.0E-06
Aroclor-1254 7.0E-06 NA 3.9E-06 NA 1.1E-05 Immune System 5.1E-01 NA 2.9E-01 8.0E-01
Aroclor-1260 1.0E-06 NA 5.7E-07 NA 1.6E-06 Immune System 7.5E-02 NA 4.2E-02 1.2E-01
Aluminum NC NA NC NA Nervous System 6.3E-03 NA -- 6.3E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.4E-03 NA -- 1.4E-03
Arsenic 2.8E-06 NA 3.4E-07 NA 3.2E-06 Skin 1.8E-02 NA 2.2E-03 2.0E-02
Beryllium NC NA NC NA GI System 1.1E-03 NA -- 1.1E-03
Chromium NC NA NC NA NOAEL 5.3E-03 NA -- 5.3E-03
Cobalt NC NA NC NA Endocrine 8.4E-03 NA -- 8.4E-03
Copper NC NA NC NA Undetermined 3.5E-03 NA -- 3.5E-03
Iron NC NA NC NA GI System 1.4E-02 NA -- 1.4E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-03 NA -- 1.5E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.6E-02 NA -- 8.6E-02
Vanadium NC NA NC NA Kidney 2.6E-03 NA -- 2.6E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 7.1E-04 NA 2.8E-04 1.0E-03
--

CHEMICAL TOTAL 1.1E-05 -- 5.0E-06 -- 2E-05 7.3E-01 -- 3.3E-01 1E+00

Uranium-238+D 2.2E-06 NA NA 2.0E-05 2.2E-05 NA NA NA
Uranium-235+D 2.3E-08 NA NA 1.3E-06 1.3E-06 NA NA NA
Uranium-234 2.8E-07 NA NA 7.5E-09 2.9E-07 NA NA NA
Thorium-232 5.0E-08 NA NA 1.2E-09 5.1E-08 NA NA NA
Radium-228+D 5.0E-07 NA NA 1.6E-05 1.7E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 2.8E-05 2.8E-05 NA NA NA

RADIONUCLIDE TOTAL 3.2E-06 -- -- 6.6E-05 7E-05 -- -- -- --

EXPOSURE POINT TOTAL 9E-05 1E+00

EXPOSURE MEDIUM TOTAL 9E-05 1E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Benzo(a)anthracene NA 1.2E-14 NA NA 1.2E-14 NA -- NA
Benzo(a)pyrene NA 7.4E-13 NA NA 7.4E-13 NA -- NA
Benzo(b)fluoranthene NA 6.9E-14 NA NA 6.9E-14 NA -- NA
Benzo(k)fluoranthene NA 2.7E-15 NA NA 2.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.9E-14 NA NA 3.9E-14 NA -- NA
Aroclor-1254 NA 2.9E-11 NA NA 2.9E-11 NA -- NA
Aroclor-1260 NA 4.2E-12 NA NA 4.2E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.2E-10 NA NA 1.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.3E-06 NA 5.3E-06

Beryllium NA 2.6E-11 NA NA 2.6E-11
Immune System / 

Respiratory NA 1.6E-06 NA 1.6E-06
Chromium NA 1.2E-08 NA NA 1.2E-08 Respiratory NA 2.3E-06 NA 2.3E-06
Cobalt NA 3.2E-14 NA NA 3.2E-14 Respiratory NA 6.1E-06 NA 6.1E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.13
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.5E-06 NA 2.5E-06
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 6.2E-09 NA 6.2E-09

CHEMICAL TOTAL -- 1.2E-08 -- -- 1E-08 -- 6.9E-05 -- 7E-05

Uranium-238+D NA 2.9576E-09 NA NA 3.0E-09 NA NA NA
Uranium-235+D NA 4.3E-11 NA NA 4.3E-11 NA NA NA
Uranium-234 NA 6.1E-10 NA NA 6.1E-10 NA NA NA
Thorium-232 NA 2.8E-10 NA NA 2.8E-10 NA NA NA
Radium-228+D NA 3.4E-11 NA NA 3.4E-11 NA NA NA
Thorium-228+D NA 9.4E-10 NA NA 9.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.9E-09 -- -- 5E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 7E-05

EXPOSURE MEDIUM TOTAL 2E-08 7E-05

SOIL TOTAL 9E-05 1E+00
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 2 3E-06 NA NA NA 2 3E-06 NA NA NAPRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 2.3E-06 NA NA NA 2.3E-06 NA NA NA

Uranium-235+D 2.5E-08 NA NA NA 2.5E-08 NA NA NA
Uranium-234 3.1E-07 NA NA NA 3.1E-07 NA NA NA
Thorium-232 2.1E-08 NA NA NA 2.1E-08 NA NA NA
Radium-228+D 9.1E-06 NA NA NA 9.1E-06 NA NA NA
Thorium-228+D 6.7E-08 NA NA NA 6.7E-08 NA NA NA

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 1E-04 1E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.4E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.5E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.4E-03

TOTAL IMMUNE SYSTEM HI = 9.1E-01
TOTAL KIDNEY HI = 8.9E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.9E-03
TOTAL NOAEL HI = 8.7E-03

--
TOTAL SKIN HI = 2.0E-02

TOTAL RESPIRATORY HI = 9.9E-06
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TABLE 9-F.14
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 4.9E-08 NA 2.5E-08 NA 7.4E-08 Kidney 3.6E-06 NA 1.9E-06 5.5E-06
Benzo(a)pyrene 4.0E-07 NA 2.1E-07 NA 6.0E-07 Kidney 2.9E-06 NA 1.5E-06 4.5E-06
Benzo(b)fluoranthene 2.8E-08 NA 1.5E-08 NA 4.3E-08 Kidney 2.1E-06 NA 1.1E-06 3.2E-06
Benzo(k)fluoranthene 1.5E-09 NA 7.7E-10 NA 2.2E-09 Kidney 1.1E-06 NA 5.7E-07 1.7E-06
Carbazole 2.0E-10 NA 8.1E-11 NA 2.8E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.5E-08 NA 7.8E-09 NA 2.3E-08 Kidney 1.1E-06 NA 5.8E-07 1.7E-06
Aroclor-1254 4.1E-06 NA 2.3E-06 NA 6.3E-06 Immune System 3.0E-01 NA 1.7E-01 4.6E-01
Aroclor-1260 5.6E-07 NA 3.1E-07 NA 8.8E-07 Immune System 4.1E-02 NA 2.3E-02 6.4E-02
Aluminum NC NA NC NA Nervous System 5.9E-03 NA -- 5.9E-03
Arsenic 2.9E-06 NA 3.5E-07 NA 3.2E-06 Skin 1.9E-02 NA 2.2E-03 2.1E-02
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 7.6E-03 NA -- 7.6E-03
Copper NC NA NC NA Undetermined 2.0E-03 NA -- 2.0E-03
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Mercury NC NA NC NA Immune System 1.2E-04 NA -- 1.2E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.7E-02 NA -- 2.7E-02
Vanadium NC NA NC NA Kidney 2.2E-03 NA -- 2.2E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.7E-04 NA 2.7E-04 9.4E-04

--

CHEMICAL TOTAL 8.0E-06 -- 3.2E-06 -- 1E-05 4.2E-01 -- 1.9E-01 6E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 7.1E-07 NA NA 6.4E-06 7.1E-06 NA NA NA
Uranium-235+D 6.9E-09 NA NA 3.9E-07 3.9E-07 NA NA NA
Uranium-234 9.2E-08 NA NA 2.4E-09 9.4E-08 NA NA NA
Thorium-232 6.1E-08 NA NA 1.5E-09 6.2E-08 NA NA NA
Radium-228+D 6.0E-07 NA NA 2.0E-05 2.1E-05 NA NA NA
Thorium-228+D 2.1E-07 NA NA 3.4E-05 3.4E-05 NA NA NA

RADIONUCLIDE TOTAL 1.7E-06 -- -- 6.1E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 6E-01

EXPOSURE MEDIUM TOTAL 7E-05 6E-01

SOIL AIR Benzo(a)anthracene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Benzo(a)pyrene NA 8.7E-13 NA NA 8.7E-13 NA -- NA
Benzo(b)fluoranthene NA 6.1E-14 NA NA 6.1E-14 NA -- NA
Benzo(k)fluoranthene NA 3.2E-15 NA NA 3.2E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Aroclor-1254 NA 1.7E-11 NA NA 1.7E-11 NA -- NA
Aroclor-1260 NA 2.3E-12 NA NA 2.3E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 1.2E-10 NA NA 1.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.4E-06 NA 5.4E-06
Chromium NA 7.7E-09 NA NA 7.7E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 2.9E-14 NA NA 2.9E-14 Respiratory NA 5.5E-06 NA 5.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Mercury NA NC NA NA Nervous System NA 1.8E-09 NA 1.8E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.14
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.9E-07 NA 7.9E-07
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.8E-09 NA 5.8E-09

CHEMICAL TOTAL -- 7.9E-09 -- -- 8E-09 -- 5.6E-05 -- 6E-05

Uranium-238+D NA 9.5E-10 NA NA 9.5E-10 NA NA NA
Uranium-235+D NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Uranium-234 NA 2.0E-10 NA NA 2.0E-10 NA NA NA
Thorium-232 NA 3.4E-10 NA NA 3.4E-10 NA NA NA
Radium-228+D NA 4.2E-11 NA NA 4.2E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.7E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 7E-05 6E-01
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 7.5E-07 NA NA NA 7.5E-07 NA NA NA

Uranium-235+D 7.6E-09 NA NA NA 7.6E-09 NA NA NA
Uranium-234 1.0E-07 NA NA NA 1.0E-07 NA NA NA
Thorium-232 2.6E-08 NA NA NA 2.6E-08 NA NA NA
Radium-228+D 1.1E-05 NA NA NA 1.1E-05 NA NA NA
Thorium-228+D 8.1E-08 NA NA NA 8.1E-08 NA NA NA

DUST AT AOI 8 SWEEPINGS 
AREA

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 9E-05 6E-01

TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.6E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 5.3E-01
TOTAL KIDNEY HI = 3.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.1E-03
TOTAL NOAEL HI = 5.4E-03

--
TOTAL SKIN HI = 2.1E-02

TOTAL RESPIRATORY HI = 7.0E-06
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TABLE 9-F.15
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST Benzo(a)anthracene 4.0E-07 NA 1.4E-07 NA 5.4E-07 Kidney 4.0E-05 NA 1.4E-05 5.4E-05
Benzo(a)pyrene 7.2E-06 NA 2.6E-06 NA 9.8E-06 Kidney 7.2E-05 NA 2.6E-05 9.8E-05
Benzo(b)fluoranthene 1.8E-06 NA 6.6E-07 NA 2.5E-06 Kidney 1.8E-04 NA 6.6E-05 2.5E-04
Benzo(k)fluoranthene 3.2E-08 NA 1.2E-08 NA 4.3E-08 Kidney 3.2E-05 NA 1.2E-05 4.3E-05
Carbazole 1.6E-09 NA 4.4E-10 NA 2.0E-09 -- NA --
Indeno(1,2,3-cd)pyrene 3.3E-07 NA 1.2E-07 NA 4.5E-07 Kidney 3.3E-05 NA 1.2E-05 4.5E-05
Aroclor-1254 2.6E-06 NA 1.0E-06 NA 3.6E-06 Immune System 7.6E-01 NA 3.0E-01 1.1E+00
Aroclor-1260 6.6E-07 NA 2.6E-07 NA 9.1E-07 Immune System 1.9E-01 NA 7.5E-02 2.7E-01
Aluminum NC NA NC NA Nervous System 5.8E-02 NA -- 5.8E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.4E-02 NA -- 1.4E-02
Arsenic 5.4E-06 NA 4.5E-07 NA 5.8E-06 Skin 1.4E-01 NA 1.2E-02 1.5E-01
Beryllium NC NA NC NA GI System 1.4E-03 NA -- 1.4E-03
Chromium NC NA NC NA NOAEL 4.5E-02 NA -- 4.5E-02
Cobalt NC NA NC NA Endocrine 9.4E-02 NA -- 9.4E-02
Copper NC NA NC NA Undetermined 4.6E-03 NA -- 4.6E-03
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E-02 NA -- 1.4E-02
Mercury NC NA NC NA Immune System 3.7E-04 NA -- 3.7E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.8E+00 NA -- 7.8E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 2.6E-02 NA -- 2.6E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.9E-03 NA 8.1E-04 3.7E-03

--

CHEMICAL TOTAL 1.8E-05 -- 5.3E-06 -- 2E-05 9.2E+00 -- 3.9E-01 1E+01

Uranium-238+D 1.1E-05 NA NA 6.3E-05 7.3E-05 NA NA NA
Uranium-235+D 1.1E-07 NA NA 3.8E-06 3.9E-06 NA NA NA
Uranium-234 1.4E-06 NA NA 2.3E-08 1.4E-06 NA NA NA
Thorium-232 2.7E-08 NA NA 4.3E-10 2.8E-08 NA NA NA
Radium-228+D 2.7E-07 NA NA 5.7E-06 6.0E-06 NA NA NA
Thorium-228+D 9.5E-08 NA NA 9.8E-06 9.9E-06 NA NA NA

RADIONUCLIDE TOTAL 1.3E-05 -- -- 8.2E-05 9E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 1E+01

EXPOSURE MEDIUM TOTAL 1E-04 1E+01

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Benzo(a)anthracene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(a)pyrene NA 2.9E-12 NA NA 2.9E-12 NA -- NA
Benzo(b)fluoranthene NA 7.2E-13 NA NA 7.2E-13 NA -- NA
Benzo(k)fluoranthene NA 1.3E-14 NA NA 1.3E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Aroclor-1254 NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Aroclor-1260 NA 5.0E-13 NA NA 5.0E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.1E-11 NA NA 4.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.4E-06 NA 7.4E-06

Beryllium NA 1.6E-12 NA NA 1.6E-12
Immune System / 

Respiratory NA 3.8E-07 NA 3.8E-07
Chromium NA 1.4E-08 NA NA 1.4E-08 Respiratory NA 3.6E-06 NA 3.6E-06
Cobalt NA 1.6E-14 NA NA 1.6E-14 Respiratory NA 1.2E-05 NA 1.2E-05
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TABLE 9-F.15
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.2E-05 NA 5.2E-05
Mercury NA NC NA NA Nervous System NA 9.9E-10 NA 9.9E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.1E-05 NA 4.1E-05
Vanadium NA NC NA NA NA 3.4E-06 NA 3.4E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.6E-09 NA 4.6E-09

CHEMICAL TOTAL -- 1.4E-08 -- -- 1E-08 -- 1.5E-04 -- 2E-04

Uranium-238+D NA 6.5E-09 NA NA 6.5E-09 NA NA NA
Uranium-235+D NA 9.0E-11 NA NA 9.0E-11 NA NA NA
Uranium-234 NA 1.3E-09 NA NA 1.3E-09 NA NA NA
Thorium-232 NA 6.9E-11 NA NA 6.9E-11 NA NA NA
Radium-228+D NA 8.4E-12 NA NA 8.4E-12 NA NA NA
Thorium-228+D NA 2.3E-10 NA NA 2.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 8.3E-09 -- -- 8E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-04

EXPOSURE MEDIUM TOTAL 2E-08 2E-04

SOIL TOTAL 1E-04 1E+01
PRODUCE PRODUCE AOI 7 & 11 INDUSTRIAL AREA EASTUranium-238+D 8.8E-07 NA NA NA 8.8E-07 NA NA NA

Uranium-235+D 9.1E-09 NA NA NA 9.1E-09 NA NA NA
Uranium-234 1.2E-07 NA NA NA 1.2E-07 NA NA NA
Thorium-232 8.9E-10 NA NA NA 8.9E-10 NA NA NA
Radium-228+D 3.8E-07 NA NA NA 3.8E-07 NA NA NA
Thorium-228+D 2.8E-09 NA NA NA 2.8E-09 NA NA NA

RADIONUCLIDE TOTAL 1.4E-06 -- -- -- 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 0E+00

EXPOSURE MEDIUM TOTAL 1E-06 0E+00

PRODUCE TOTAL 1E-06 0E+00
RECEPTOR TOTAL 1E-04 1E+01

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 1E+01

NOTES: TOTAL GENERAL TOXICITY HI = 1.4E-02
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.4E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 1.1E-01
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.4E-02

TOTAL IMMUNE SYSTEM HI = 1.3E+00
TOTAL KIDNEY HI = 7.8E+00

--
--

TOTAL NERVOUS SYSTEM HI = 7.2E-02
TOTAL NOAEL HI = 5.0E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 1.6E-05
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TABLE 9-F.16
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 2.3E-11 NA -- NA 2.3E-11 -- NA --
Trichloroethene - Liver&NHL 1.7E-11 NA -- NA 1.7E-11 -- NA --
Trichloroethene -- NA -- NA Immune System 1.1E-05 NA -- 1.1E-05
Benzo(a)anthracene 2.7E-07 NA 9.9E-08 NA 3.7E-07 Kidney 2.7E-05 NA 1.0E-05 3.7E-05
Benzo(a)pyrene 4.3E-06 NA 1.6E-06 NA 5.9E-06 Kidney 4.3E-05 NA 1.6E-05 5.9E-05
Benzo(b)fluoranthene 9.2E-07 NA 3.3E-07 NA 1.3E-06 Kidney 9.2E-05 NA 3.4E-05 1.3E-04
Benzo(k)fluoranthene 1.3E-08 NA 4.9E-09 NA 1.8E-08 Kidney 1.4E-05 NA 4.9E-06 1.8E-05
Carbazole 1.1E-09 NA 3.1E-10 NA 1.4E-09 -- NA --
Indeno(1,2,3-cd)pyrene 2.5E-07 NA 9.2E-08 NA 3.5E-07 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Aroclor-1254 1.8E-05 NA 7.2E-06 NA 2.6E-05 Immune System 5.4E+00 NA 2.1E+00 7.4E+00
Aroclor-1260 2.6E-06 NA 1.0E-06 NA 3.6E-06 Immune System 7.6E-01 NA 3.0E-01 1.1E+00
Aluminum NC NA NC NA Nervous System 5.3E-02 NA -- 5.3E-02
Arsenic 3.9E-06 NA 3.3E-07 NA 4.3E-06 Skin 1.0E-01 NA 8.6E-03 1.1E-01
Beryllium NC NA NC NA GI System 1.1E-03 NA -- 1.1E-03
Chromium NC NA NC NA NOAEL 3.5E-02 NA -- 3.5E-02
Cobalt NC NA NC NA Endocrine 7.3E-02 NA -- 7.3E-02
Copper NC NA NC NA Undetermined 2.9E-03 NA -- 2.9E-03
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Mercury NC NA NC NA Immune System 4.1E-03 NA -- 4.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.3E+00 NA -- 3.3E+00
Vanadium NC NA NC NA Kidney 2.6E-02 NA -- 2.6E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.7E-03 NA 4.8E-04 2.2E-03

--

CHEMICAL TOTAL 3.1E-05 -- 1.1E-05 -- 4E-05 9.8E+00 -- 2.4E+00 1E+01

Uranium-238+D 4.6E-06 NA NA 2.7E-05 3.1E-05 NA NA NA
Uranium-235+D 4.7E-08 NA NA 1.7E-06 1.7E-06 NA NA NA
Uranium-234 5.8E-07 NA NA 9.9E-09 5.9E-07 NA NA NA
Thorium-232 3.6E-08 NA NA 5.7E-10 3.6E-08 NA NA NA
Radium-228+D 3.5E-07 NA NA 7.5E-06 7.9E-06 NA NA NA
Thorium-228+D 1.3E-07 NA NA 1.3E-05 1.3E-05 NA NA NA

RADIONUCLIDE TOTAL 5.7E-06 -- -- 4.9E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 1E+01

EXPOSURE MEDIUM TOTAL 1E-04 1E+01

SOIL AIR Trichloroethene - Kidney NA 6.6E-18 NA NA 6.6E-18 NA -- NA
Trichloroethene - Liver&NHL NA 3.9E-18 NA NA 3.9E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 7.3E-12 NA 7.3E-12
Benzo(a)anthracene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Benzo(a)pyrene NA 1.7E-12 NA NA 1.7E-12 NA -- NA
Benzo(b)fluoranthene NA 3.7E-13 NA NA 3.7E-13 NA -- NA
Benzo(k)fluoranthene NA 5.4E-15 NA NA 5.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Aroclor-1254 NA 1.4E-11 NA NA 1.4E-11 NA -- NA
Aroclor-1260 NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05

Arsenic NA 3.0E-11 NA NA 3.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 5.4E-06 NA 5.4E-06

Beryllium NA 1.2E-12 NA NA 1.2E-12
Immune System / 

Respiratory NA 2.9E-07 NA 2.9E-07
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.8E-06 NA 2.8E-06
Cobalt NA 1.3E-14 NA NA 1.3E-14 Respiratory NA 9.6E-06 NA 9.6E-06

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.16
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.2E-05 NA 4.2E-05
Mercury NA NC NA NA Nervous System NA 1.1E-08 NA 1.1E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.8E-05 NA 1.8E-05
Vanadium NA NC NA NA NA 3.4E-06 NA 3.4E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-09 NA 2.7E-09

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 1.1E-04 -- 1E-04

Uranium-238+D NA 2.8E-09 NA NA 2.8E-09 NA NA NA
Uranium-235+D NA 4.0E-11 NA NA 4.0E-11 NA NA NA
Uranium-234 NA 5.7E-10 NA NA 5.7E-10 NA NA NA
Thorium-232 NA 9.1E-11 NA NA 9.1E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.8E-09 -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 1E-04 1E+01
PRODUCE PRODUCE Uranium 238+D 3 8E 07 NA NA NA 3 8E 07 NA NA NAAOI 7 & 11 INDUSTRIAL AREA

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

PRODUCE PRODUCE Uranium-238+D 3.8E-07 NA NA NA 3.8E-07 NA NA NA
Uranium-235+D 4.0E-09 NA NA NA 4.0E-09 NA NA NA
Uranium-234 5.0E-08 NA NA NA 5.0E-08 NA NA NA
Thorium-232 1.2E-09 NA NA NA 1.2E-09 NA NA NA
Radium-228+D 5.0E-07 NA NA NA 5.0E-07 NA NA NA
Thorium-228+D 3.7E-09 NA NA NA 3.7E-09 NA NA NA

RADIONUCLIDE TOTAL 9.4E-07 -- -- -- 9E-07 -- -- -- --

EXPOSURE POINT TOTAL 9E-07 0E+00

EXPOSURE MEDIUM TOTAL 9E-07 0E+00

PRODUCE TOTAL 9E-07 0E+00
RECEPTOR TOTAL 1E-04 1E+01

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 1E+01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.3E-02

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 1.1E-01
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 8.5E+00
TOTAL KIDNEY HI = 3.3E+00

--
--

TOTAL NERVOUS SYSTEM HI = 6.4E-02
TOTAL NOAEL HI = 3.8E-02

--
TOTAL SKIN HI = 1.1E-01

TOTAL RESPIRATORY HI = 1.3E-05

AOI 7 & 11 INDUSTRIAL AREA 
EAST

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-016-Future-A6-Child-Res.xls, SUMMARY Page 2 of 2 6/19/2012



TABLE 9-F.17
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST Benzo(a)anthracene 5.8E-08 NA 3.0E-08 NA 8.8E-08 Kidney 4.3E-06 NA 2.2E-06 6.5E-06
Benzo(a)pyrene 1.0E-06 NA 5.4E-07 NA 1.6E-06 Kidney 7.7E-06 NA 4.0E-06 1.2E-05
Benzo(b)fluoranthene 2.6E-07 NA 1.4E-07 NA 4.0E-07 Kidney 1.9E-05 NA 1.0E-05 3.0E-05
Benzo(k)fluoranthene 4.6E-09 NA 2.4E-09 NA 7.0E-09 Kidney 3.4E-06 NA 1.8E-06 5.2E-06
Carbazole 6.7E-10 NA 2.7E-10 NA 9.4E-10 -- NA --
Indeno(1,2,3-cd)pyrene 4.8E-08 NA 2.5E-08 NA 7.3E-08 Kidney 3.5E-06 NA 1.8E-06 5.4E-06
Aroclor-1254 1.1E-06 NA 6.3E-07 NA 1.8E-06 Immune System 8.2E-02 NA 4.6E-02 1.3E-01
Aroclor-1260 2.8E-07 NA 1.6E-07 NA 4.4E-07 Immune System 2.0E-02 NA 1.1E-02 3.2E-02
Aluminum NC NA NC NA Nervous System 6.2E-03 NA -- 6.2E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.5E-03 NA -- 1.5E-03
Arsenic 2.3E-06 NA 2.8E-07 NA 2.6E-06 Skin 1.5E-02 NA 1.8E-03 1.7E-02
Beryllium NC NA NC NA GI System 1.5E-04 NA -- 1.5E-04
Chromium NC NA NC NA NOAEL 4.8E-03 NA -- 4.8E-03
Cobalt NC NA NC NA Endocrine 1.0E-02 NA -- 1.0E-02
Copper NC NA NC NA Undetermined 4.9E-04 NA -- 4.9E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-03 NA -- 1.5E-03
Mercury NC NA NC NA Immune System 4.0E-05 NA -- 4.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.3E-01 NA -- 8.3E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.1E-04 NA 1.2E-04 4.3E-04

--

CHEMICAL TOTAL 5.1E-06 -- 1.8E-06 -- 7E-06 9.9E-01 -- 5.9E-02 1E+00

Uranium-238+D 2.2E-05 NA NA 2.0E-04 2.2E-04 NA NA NA
Uranium-235+D 2.1E-07 NA NA 1.2E-05 1.2E-05 NA NA NA
Uranium-234 2.7E-06 NA NA 7.3E-08 2.8E-06 NA NA NA
Thorium-232 5.4E-08 NA NA 1.3E-09 5.6E-08 NA NA NA
Radium-228+D 5.4E-07 NA NA 1.8E-05 1.8E-05 NA NA NA
Thorium-228+D 1.9E-07 NA NA 3.1E-05 3.1E-05 NA NA NA

RADIONUCLIDE TOTAL 2.5E-05 -- -- 2.6E-04 3E-04 -- -- -- --

EXPOSURE POINT TOTAL 3E-04 1E+00

EXPOSURE MEDIUM TOTAL 3E-04 1E+00

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Benzo(a)anthracene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Benzo(a)pyrene NA 2.3E-12 NA NA 2.3E-12 NA -- NA
Benzo(b)fluoranthene NA 5.7E-13 NA NA 5.7E-13 NA -- NA
Benzo(k)fluoranthene NA 1.0E-14 NA NA 1.0E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Aroclor-1254 NA 4.6E-12 NA NA 4.6E-12 NA -- NA
Aroclor-1260 NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 9.6E-11 NA NA 9.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.3E-06 NA 4.3E-06

Beryllium NA 3.7E-12 NA NA 3.7E-12
Immune System / 

Respiratory NA 2.2E-07 NA 2.2E-07
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.1E-06 NA 2.1E-06
Cobalt NA 3.8E-14 NA NA 3.8E-14 Respiratory NA 7.3E-06 NA 7.3E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.17
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.0E-05 NA 3.0E-05
Mercury NA NC NA NA Nervous System NA 5.8E-10 NA 5.8E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.4E-05 NA 2.4E-05
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-09 NA 2.7E-09

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 8.8E-05 -- 9E-05

Uranium-238+D NA 2.9E-08 NA NA 2.9E-08 NA NA NA
Uranium-235+D NA 4.0E-10 NA NA 4.0E-10 NA NA NA
Uranium-234 NA 6.0E-09 NA NA 6.0E-09 NA NA NA
Thorium-232 NA 3.1E-10 NA NA 3.1E-10 NA NA NA
Radium-228+D NA 3.7E-11 NA NA 3.7E-11 NA NA NA
Thorium-228+D NA 1.0E-09 NA NA 1.0E-09 NA NA NA

RADIONUCLIDE TOTAL -- 3.7E-08 -- -- 4E-08 -- -- -- --

EXPOSURE POINT TOTAL 5E-08 9E-05

EXPOSURE MEDIUM TOTAL 5E-08 9E-05

SOIL TOTAL 3E-04 1E+00

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST Uranium-238+D 2.3E-05 NA NA NA 2.3E-05 NA NA NA
Uranium-235+D 2.3E-07 NA NA NA 2.3E-07 NA NA NA
Uranium-234 3.0E-06 NA NA NA 3.0E-06 NA NA NA
Thorium-232 2.3E-08 NA NA NA 2.3E-08 NA NA NA
Radium-228+D 9.9E-06 NA NA NA 9.9E-06 NA NA NA
Thorium-228+D 7.3E-08 NA NA NA 7.3E-08 NA NA NA

RADIONUCLIDE TOTAL 3.6E-05 -- -- -- 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 0E+00

EXPOSURE MEDIUM TOTAL 4E-05 0E+00

PRODUCE TOTAL 4E-05 0E+00
RECEPTOR TOTAL 3E-04 1E+00

TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.5E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.5E-03

TOTAL IMMUNE SYSTEM HI = 1.6E-01
TOTAL KIDNEY HI = 8.4E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.7E-03
TOTAL NOAEL HI = 5.3E-03

--
TOTAL SKIN HI = 1.7E-02

TOTAL RESPIRATORY HI = 9.6E-06
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TABLE 9-F.18
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 3.4E-12 NA -- NA 3.4E-12 -- NA --
Trichloroethene - Liver&NHL 7.2E-12 NA -- NA 7.2E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 1.2E-06 NA -- 1.2E-06
Benzo(a)anthracene 4.0E-08 NA 2.1E-08 NA 6.0E-08 Kidney 2.9E-06 NA 1.5E-06 4.5E-06
Benzo(a)pyrene 6.2E-07 NA 3.2E-07 NA 9.5E-07 Kidney 4.6E-06 NA 2.4E-06 7.0E-06
Benzo(b)fluoranthene 1.3E-07 NA 6.9E-08 NA 2.0E-07 Kidney 9.9E-06 NA 5.1E-06 1.5E-05
Benzo(k)fluoranthene 2.0E-09 NA 1.0E-09 NA 3.0E-09 Kidney 1.4E-06 NA 7.5E-07 2.2E-06
Carbazole 4.8E-10 NA 1.9E-10 NA 6.6E-10 -- NA --
Indeno(1,2,3-cd)pyrene 3.7E-08 NA 1.9E-08 NA 5.6E-08 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Aroclor-1254 7.9E-06 NA 4.4E-06 NA 1.2E-05 Immune System 5.7E-01 NA 3.2E-01 8.9E-01
Aroclor-1260 1.1E-06 NA 6.3E-07 NA 1.8E-06 Immune System 8.2E-02 NA 4.6E-02 1.3E-01
Aluminum NC NA NC NA Nervous System 5.7E-03 NA -- 5.7E-03
Arsenic 1.7E-06 NA 2.0E-07 NA 1.9E-06 Skin 1.1E-02 NA 1.3E-03 1.2E-02
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 7.8E-03 NA -- 7.8E-03
Copper NC NA NC NA Undetermined 3.2E-04 NA -- 3.2E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Mercury NC NA NC NA Immune System 4.4E-04 NA -- 4.4E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E-01 NA -- 3.5E-01
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-04 NA 7.4E-05 2.6E-04

--

CHEMICAL TOTAL 1.2E-05 -- 5.7E-06 -- 2E-05 1.1E+00 -- 3.7E-01 1E+00

Uranium-238+D 9.2E-06 NA NA 8.3E-05 9.2E-05 NA NA NA
Uranium-235+D 9.4E-08 NA NA 5.3E-06 5.4E-06 NA NA NA
Uranium-234 1.2E-06 NA NA 3.1E-08 1.2E-06 NA NA NA
Thorium-232 7.1E-08 NA NA 1.8E-09 7.3E-08 NA NA NA
Radium-228+D 7.1E-07 NA NA 2.3E-05 2.4E-05 NA NA NA
Thorium-228+D 2.5E-07 NA NA 4.0E-05 4.0E-05 NA NA NA

RADIONUCLIDE TOTAL 1.1E-05 -- -- 1.5E-04 2E-04 -- -- -- --

EXPOSURE POINT TOTAL 2E-04 1E+00

EXPOSURE MEDIUM TOTAL 2E-04 1E+00

SOIL AIR Trichloroethene - Kidney NA 5.2E-18 NA NA 5.2E-18 NA -- NA
Trichloroethene - Liver&NHL NA 9.0E-18 NA NA 9.0E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 4.2E-12 NA 4.2E-12
Benzo(a)anthracene NA 8.7E-14 NA NA 8.7E-14 NA -- NA
Benzo(a)pyrene NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Benzo(b)fluoranthene NA 2.9E-13 NA NA 2.9E-13 NA -- NA
Benzo(k)fluoranthene NA 4.3E-15 NA NA 4.3E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.0E-14 NA NA 8.0E-14 NA -- NA
Aroclor-1254 NA 3.2E-11 NA NA 3.2E-11 NA -- NA
Aroclor-1260 NA 4.6E-12 NA NA 4.6E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 7.0E-11 NA NA 7.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.2E-06 NA 3.2E-06

Beryllium NA 2.8E-12 NA NA 2.8E-12
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 8.5E-09 NA NA 8.5E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 2.9E-14 NA NA 2.9E-14 Respiratory NA 5.6E-06 NA 5.6E-06

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-018-Future-A6-Adult-Res.xls, SUMMARY Page 1 of 2 6/19/2012



TABLE 9-F.18
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.5E-05 NA 2.5E-05
Mercury NA NC NA NA Nervous System NA 6.4E-09 NA 6.4E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.0E-05 NA 1.0E-05
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.6E-09 NA 1.6E-09

CHEMICAL TOTAL -- 8.6E-09 -- -- 9E-09 -- 6.4E-05 -- 6E-05

Uranium-238+D NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Uranium-235+D NA 1.8E-10 NA NA 1.8E-10 NA NA NA
Uranium-234 NA 2.5E-09 NA NA 2.5E-09 NA NA NA
Thorium-232 NA 4.1E-10 NA NA 4.1E-10 NA NA NA
Radium-228+D NA 4.9E-11 NA NA 4.9E-11 NA NA NA
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.7E-08 -- -- 2E-08 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 6E-05

EXPOSURE MEDIUM TOTAL 3E-08 6E-05

SOIL TOTAL 2E-04 1E+00
PRODUCE PRODUCE Uranium 238+D 9 7E 06 NA NA NA 9 7E 06 NA NA NA

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

AOI 7 & 11 INDUSTRIAL AREAPRODUCE PRODUCE Uranium-238+D 9.7E-06 NA NA NA 9.7E-06 NA NA NA
Uranium-235+D 1.0E-07 NA NA NA 1.0E-07 NA NA NA
Uranium-234 1.3E-06 NA NA NA 1.3E-06 NA NA NA
Thorium-232 3.0E-08 NA NA NA 3.0E-08 NA NA NA
Radium-228+D 1.3E-05 NA NA NA 1.3E-05 NA NA NA
Thorium-228+D 9.6E-08 NA NA NA 9.6E-08 NA NA NA

RADIONUCLIDE TOTAL 2.4E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 0E+00

EXPOSURE MEDIUM TOTAL 2E-05 0E+00

PRODUCE TOTAL 2E-05 0E+00
RECEPTOR TOTAL 2E-04 1E+00

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.0E+00
TOTAL KIDNEY HI = 3.6E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.9E-03
TOTAL NOAEL HI = 4.1E-03

--
TOTAL SKIN HI = 1.2E-02

TOTAL RESPIRATORY HI = 7.4E-06

AOI 7 & 11 INDUSTRIAL AREA 
EAST
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TABLE 9-F.19
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 5.8E-07 NA 2.1E-07 NA 8.0E-07 Kidney 5.9E-05 NA 2.1E-05 8.0E-05
Benzo(a)pyrene 5.0E-06 NA 1.8E-06 NA 6.9E-06 Kidney 5.1E-05 NA 1.8E-05 6.9E-05
Benzo(b)fluoranthene 5.3E-07 NA 1.9E-07 NA 7.2E-07 Kidney 5.3E-05 NA 1.9E-05 7.2E-05
Benzo(k)fluoranthene 1.7E-08 NA 6.2E-09 NA 2.3E-08 Kidney 1.7E-05 NA 6.3E-06 2.4E-05
Carbazole 4.4E-10 NA 1.2E-10 NA 5.7E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.7E-07 NA 9.8E-08 NA 3.7E-07 Kidney 2.7E-05 NA 9.8E-06 3.7E-05
Aroclor-1254 1.6E-07 NA 6.2E-08 NA 2.2E-07 Immune System 4.6E-02 NA 1.8E-02 6.4E-02
Aroclor-1260 1.8E-07 NA 6.9E-08 NA 2.5E-07 Immune System 5.1E-02 NA 2.0E-02 7.2E-02
Aluminum NC NA NC NA Nervous System 5.7E-02 NA -- 5.7E-02
Arsenic 6.0E-06 NA 5.1E-07 NA 6.6E-06 Skin 1.6E-01 NA 1.3E-02 1.7E-01
Beryllium NC NA NC NA GI System 1.7E-03 NA -- 1.7E-03
Chromium NC NA NC NA NOAEL 3.9E-02 NA -- 3.9E-02
Cobalt NC NA NC NA Endocrine 1.1E-01 NA -- 1.1E-01
Copper NC NA NC NA Undetermined 4.0E-03 NA -- 4.0E-03
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.0E-02 NA -- 2.0E-02
Mercury NC NA NC NA Immune System 8.4E-04 NA -- 8.4E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.4E-01 NA -- 2.4E-01
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --
C11 C22 A ti NC NA NC NA 9 0E 03 NA 2 5E 03 1 2E 02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 9.0E-03 NA 2.5E-03 1.2E-02
--

CHEMICAL TOTAL 1.3E-05 -- 3.0E-06 -- 2E-05 8.7E-01 -- 5.4E-02 9E-01

Uranium-238+D 3.2E-07 NA NA 1.9E-06 2.2E-06 NA NA NA
Uranium-235+D 3.1E-09 NA NA 1.1E-07 1.2E-07 NA NA NA
Uranium-234 4.0E-08 NA NA 6.8E-10 4.0E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.2E-10 2.7E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.5E-06 5.8E-06 NA NA NA
Thorium-228+D 9.2E-08 NA NA 9.5E-06 9.6E-06 NA NA NA

RADIONUCLIDE TOTAL 7.5E-07 -- -- 1.7E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 9E-01

EXPOSURE MEDIUM TOTAL 3E-05 9E-01

SOIL AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST Benzo(a)anthracene NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Benzo(a)pyrene NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Benzo(b)fluoranthene NA 2.1E-13 NA NA 2.1E-13 NA -- NA
Benzo(k)fluoranthene NA 6.9E-15 NA NA 6.9E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Aroclor-1254 NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Aroclor-1260 NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.0E-05 NA 3.0E-05

Arsenic NA 4.6E-11 NA NA 4.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.3E-06 NA 8.3E-06

Beryllium NA 1.9E-12 NA NA 1.9E-12
Immune System / 

Respiratory NA 4.5E-07 NA 4.5E-07
Chromium NA 1.2E-08 NA NA 1.2E-08 Respiratory NA 3.1E-06 NA 3.1E-06
Cobalt NA 1.9E-14 NA NA 1.9E-14 Respiratory NA 1.5E-05 NA 1.5E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.19
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.7E-05 NA 7.7E-05
Mercury NA NC NA NA Nervous System NA 2.2E-09 NA 2.2E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.2E-06 NA 1.2E-06
Vanadium NA NC NA NA NA 3.6E-06 NA 3.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.4E-08 NA 1.4E-08

CHEMICAL TOTAL -- 1.2E-08 -- -- 1E-08 -- 1.4E-04 -- 1E-04

Uranium-238+D NA 2.0E-10 NA NA 2.0E-10 NA NA NA
Uranium-235+D NA 2.7E-12 NA NA 2.7E-12 NA NA NA
Uranium-234 NA 3.9E-11 NA NA 3.9E-11 NA NA NA
Thorium-232 NA 6.7E-11 NA NA 6.7E-11 NA NA NA
Radium-228+D NA 8.1E-12 NA NA 8.1E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.4E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 3E 05 9E 01SOIL TOTAL 3E-05 9E-01
PRODUCE PRODUCE AOI 5 INDUSTRIAL AREA WEST Uranium-238+D 2.7E-08 NA NA NA 2.7E-08 NA NA NA

Uranium-235+D 2.7E-10 NA NA NA 2.7E-10 NA NA NA
Uranium-234 3.4E-09 NA NA NA 3.4E-09 NA NA NA
Thorium-232 8.6E-10 NA NA NA 8.6E-10 NA NA NA
Radium-228+D 3.7E-07 NA NA NA 3.7E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 4.0E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 3E-05 9E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 9E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-01

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 1.4E-01
TOTAL KIDNEY HI = 2.6E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.8E-02
TOTAL NOAEL HI = 4.3E-02

--
TOTAL SKIN HI = 1.7E-01

TOTAL RESPIRATORY HI = 1.8E-05
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TABLE 9-F.20
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 1.2E-07 NA 4.3E-08 NA 1.6E-07 Kidney 1.2E-05 NA 4.4E-06 1.6E-05
Benzo(a)pyrene 1.8E-06 NA 6.4E-07 NA 2.4E-06 Kidney 1.8E-05 NA 6.4E-06 2.4E-05
Benzo(b)fluoranthene 2.3E-07 NA 8.5E-08 NA 3.2E-07 Kidney 2.4E-05 NA 8.6E-06 3.2E-05
Benzo(k)fluoranthene 1.0E-08 NA 3.7E-09 NA 1.4E-08 Kidney 1.0E-05 NA 3.7E-06 1.4E-05
Indeno(1,2,3-cd)pyrene 2.5E-07 NA 9.2E-08 NA 3.5E-07 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Aroclor-1254 4.6E-09 NA 1.8E-09 NA 6.5E-09 Immune System 1.4E-03 NA 5.3E-04 1.9E-03
Aroclor-1260 2.4E-09 NA 9.5E-10 NA 3.4E-09 Immune System 7.1E-04 NA 2.8E-04 9.8E-04
Aluminum NC NA NC NA Nervous System 5.8E-02 NA -- 5.8E-02
Arsenic 4.8E-06 NA 4.1E-07 NA 5.2E-06 Skin 1.3E-01 NA 1.1E-02 1.4E-01
Beryllium NC NA NC NA GI System 2.2E-03 NA -- 2.2E-03
Chromium NC NA NC NA NOAEL 3.6E-02 NA -- 3.6E-02
Cobalt NC NA NC NA Endocrine 9.4E-02 NA -- 9.4E-02
Copper NC NA NC NA Undetermined 2.8E-03 NA -- 2.8E-03
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Manganese NC NA NC NA Nervous System 1.5E-02 NA -- 1.5E-02
Mercury NC NA NC NA Immune System 4.9E-04 NA -- 4.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.9E-01 NA -- 1.9E-01
Vanadium NC NA NC NA Kidney 2.6E-02 NA -- 2.6E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 7.2E-06 -- 1.3E-06 -- 8E-06 6.7E-01 -- 1.1E-02 7E-01

Uranium-238+D 2 7E-07 NA NA 1 6E-06 1 8E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 2.7E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Uranium-235+D 2.8E-09 NA NA 1.0E-07 1.0E-07 NA NA NA
Uranium-234 3.4E-08 NA NA 5.7E-10 3.4E-08 NA NA NA
Thorium-232 3.1E-08 NA NA 5.0E-10 3.2E-08 NA NA NA
Radium-228+D 3.1E-07 NA NA 6.6E-06 6.9E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 1.1E-05 1.1E-05 NA NA NA

RADIONUCLIDE TOTAL 7.5E-07 -- -- 1.9E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 7E-01

EXPOSURE MEDIUM TOTAL 3E-05 7E-01

SOIL AIR Benzo(a)anthracene NA 4.8E-14 NA NA 4.8E-14 NA -- NA
Benzo(a)pyrene NA 7.0E-13 NA NA 7.0E-13 NA -- NA
Benzo(b)fluoranthene NA 9.4E-14 NA NA 9.4E-14 NA -- NA
Benzo(k)fluoranthene NA 4.1E-15 NA NA 4.1E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Aroclor-1254 NA 3.5E-15 NA NA 3.5E-15 NA -- NA
Aroclor-1260 NA 1.8E-15 NA NA 1.8E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05

Arsenic NA 3.7E-11 NA NA 3.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.7E-06 NA 6.7E-06

Beryllium NA 2.4E-12 NA NA 2.4E-12
Immune System / 

Respiratory NA 5.9E-07 NA 5.9E-07
Chromium NA 2.1E-09 NA NA 2.1E-09 Respiratory NA 2.9E-06 NA 2.9E-06
Cobalt NA 1.6E-14 NA NA 1.6E-14 Respiratory NA 1.2E-05 NA 1.2E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.5E-05 NA 5.5E-05
Mercury NA NC NA NA Nervous System NA 1.3E-09 NA 1.3E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.20
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.0E-06 NA 1.0E-06
Vanadium NA NC NA NA NA 3.4E-06 NA 3.4E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.1E-09 -- -- 2E-09 -- 1.1E-04 -- 1E-04

Uranium-238+D NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Uranium-235+D NA 2.4E-12 NA NA 2.4E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 8.0E-11 NA NA 8.0E-11 NA NA NA
Radium-228+D NA 9.6E-12 NA NA 9.6E-12 NA NA NA
Thorium-228+D NA 2.6E-10 NA NA 2.6E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.5E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 1E-04

EXPOSURE MEDIUM TOTAL 3E-09 1E-04

SOIL TOTAL 3E-05 7E-01
PRODUCE PRODUCE AOI 5 INDUSTRIAL AREA WEST Uranium-238+D 2.2E-08 NA NA NA 2.2E-08 NA NA NA

Uranium-235+D 2.4E-10 NA NA NA 2.4E-10 NA NA NA
Uranium-234 2.9E-09 NA NA NA 2.9E-09 NA NA NA
Thorium-232 1.0E-09 NA NA NA 1.0E-09 NA NA NA
Radium-228+D 4.4E-07 NA NA NA 4.4E-07 NA NA NA
Thorium-228+D 3.2E-09 NA NA NA 3.2E-09 NA NA NA

RADIONUCLIDE TOTAL 4.7E-07 -- -- -- 5E-07 -- -- -- --

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

EXPOSURE POINT TOTAL 5E-07 0E+00

EXPOSURE MEDIUM TOTAL 5E-07 0E+00

PRODUCE TOTAL 5E-07 0E+00
RECEPTOR TOTAL 3E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.4E-02

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 3.4E-03
TOTAL KIDNEY HI = 2.2E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.3E-02
TOTAL NOAEL HI = 3.9E-02

--
TOTAL SKIN HI = 1.4E-01

TOTAL RESPIRATORY HI = 1.6E-05
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TABLE 9-F.21
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 8.5E-08 NA 4.4E-08 NA 1.3E-07 Kidney 6.3E-06 NA 3.3E-06 9.5E-06
Benzo(a)pyrene 7.3E-07 NA 3.8E-07 NA 1.1E-06 Kidney 5.4E-06 NA 2.8E-06 8.2E-06
Benzo(b)fluoranthene 7.7E-08 NA 4.0E-08 NA 1.2E-07 Kidney 5.7E-06 NA 3.0E-06 8.6E-06
Benzo(k)fluoranthene 2.5E-09 NA 1.3E-09 NA 3.8E-09 Kidney 1.8E-06 NA 9.6E-07 2.8E-06
Carbazole 1.9E-10 NA 7.6E-11 NA 2.7E-10 -- NA --
Indeno(1,2,3-cd)pyrene 3.9E-08 NA 2.0E-08 NA 5.9E-08 Kidney 2.9E-06 NA 1.5E-06 4.4E-06
Aroclor-1254 6.8E-08 NA 3.8E-08 NA 1.1E-07 Immune System 4.9E-03 NA 2.8E-03 7.7E-03
Aroclor-1260 7.6E-08 NA 4.2E-08 NA 1.2E-07 Immune System 5.5E-03 NA 3.1E-03 8.6E-03
Aluminum NC NA NC NA Nervous System 6.1E-03 NA -- 6.1E-03
Arsenic 2.6E-06 NA 3.1E-07 NA 2.9E-06 Skin 1.7E-02 NA 2.0E-03 1.9E-02
Beryllium NC NA NC NA GI System 1.8E-04 NA -- 1.8E-04
Chromium NC NA NC NA NOAEL 4.2E-03 NA -- 4.2E-03
Cobalt NC NA NC NA Endocrine 1.2E-02 NA -- 1.2E-02
Copper NC NA NC NA Undetermined 4.3E-04 NA -- 4.3E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.2E-03 NA -- 2.2E-03
Mercury NC NA NC NA Immune System 9.0E-05 NA -- 9.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.5E-02 NA -- 2.5E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --
C11 C22 A ti NC NA NC NA 9 7E 04 NA 3 9E 04 1 4E 03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 9.7E-04 NA 3.9E-04 1.4E-03
--

CHEMICAL TOTAL 3.7E-06 -- 8.8E-07 -- 5E-06 9.4E-02 -- 8.3E-03 1E-01

Uranium-238+D 6.5E-07 NA NA 5.9E-06 6.5E-06 NA NA NA
Uranium-235+D 6.3E-09 NA NA 3.5E-07 3.6E-07 NA NA NA
Uranium-234 7.9E-08 NA NA 2.1E-09 8.1E-08 NA NA NA
Thorium-232 5.3E-08 NA NA 1.3E-09 5.4E-08 NA NA NA
Radium-228+D 5.2E-07 NA NA 1.7E-05 1.8E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 3.0E-05 3.0E-05 NA NA NA

RADIONUCLIDE TOTAL 1.5E-06 -- -- 5.3E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 1E-01

EXPOSURE MEDIUM TOTAL 6E-05 1E-01

SOIL AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST Benzo(a)anthracene NA 1.8E-13 NA NA 1.8E-13 NA -- NA
Benzo(a)pyrene NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Benzo(b)fluoranthene NA 1.7E-13 NA NA 1.7E-13 NA -- NA
Benzo(k)fluoranthene NA 5.4E-15 NA NA 5.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.5E-14 NA NA 8.5E-14 NA -- NA
Aroclor-1254 NA 2.8E-13 NA NA 2.8E-13 NA -- NA
Aroclor-1260 NA 3.1E-13 NA NA 3.1E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 1.1E-10 NA NA 1.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.9E-06 NA 4.9E-06

Beryllium NA 4.3E-12 NA NA 4.3E-12
Immune System / 

Respiratory NA 2.6E-07 NA 2.6E-07
Chromium NA 9.5E-09 NA NA 9.5E-09 Respiratory NA 1.8E-06 NA 1.8E-06
Cobalt NA 4.4E-14 NA NA 4.4E-14 Respiratory NA 8.5E-06 NA 8.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.21
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 5 INDUSTRIAL 

AREA WEST Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.5E-05 NA 4.5E-05
Mercury NA NC NA NA Nervous System NA 1.3E-09 NA 1.3E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.3E-07 NA 7.3E-07
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 8.4E-09 NA 8.4E-09

CHEMICAL TOTAL -- 9.6E-09 -- -- 1E-08 -- 8.1E-05 -- 8E-05

Uranium-238+D NA 8.8E-10 NA NA 8.8E-10 NA NA NA
Uranium-235+D NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Uranium-234 NA 1.7E-10 NA NA 1.7E-10 NA NA NA
Thorium-232 NA 3.0E-10 NA NA 3.0E-10 NA NA NA
Radium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Thorium-228+D NA 9.9E-10 NA NA 9.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.4E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 8E-05

EXPOSURE MEDIUM TOTAL 1E-08 8E-05

SOIL TOTAL 6E 05 1E 01SOIL TOTAL 6E-05 1E-01
PRODUCE PRODUCE AOI 5 INDUSTRIAL AREA WEST Uranium-238+D 6.9E-07 NA NA NA 6.9E-07 NA NA NA

Uranium-235+D 6.9E-09 NA NA NA 6.9E-09 NA NA NA
Uranium-234 8.8E-08 NA NA NA 8.8E-08 NA NA NA
Thorium-232 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Radium-228+D 9.6E-06 NA NA NA 9.6E-06 NA NA NA
Thorium-228+D 7.1E-08 NA NA NA 7.1E-08 NA NA NA

RADIONUCLIDE TOTAL 1.0E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 1E-01

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.2E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 1.6E-02
TOTAL KIDNEY HI = 2.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.4E-03
TOTAL NOAEL HI = 4.6E-03

--
TOTAL SKIN HI = 1.9E-02

TOTAL RESPIRATORY HI = 1.1E-05
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TABLE 9-F.22
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 1.7E-08 NA 9.0E-09 NA 2.6E-08 Kidney 1.3E-06 NA 6.6E-07 1.9E-06
Benzo(a)pyrene 2.6E-07 NA 1.3E-07 NA 3.9E-07 Kidney 1.9E-06 NA 9.8E-07 2.9E-06
Benzo(b)fluoranthene 3.4E-08 NA 1.8E-08 NA 5.2E-08 Kidney 2.5E-06 NA 1.3E-06 3.8E-06
Benzo(k)fluoranthene 1.5E-09 NA 7.7E-10 NA 2.2E-09 Kidney 1.1E-06 NA 5.7E-07 1.7E-06
Indeno(1,2,3-cd)pyrene 3.7E-08 NA 1.9E-08 NA 5.6E-08 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Aroclor-1254 2.0E-09 NA 1.1E-09 NA 3.1E-09 Immune System 1.4E-04 NA 8.1E-05 2.3E-04
Aroclor-1260 1.0E-09 NA 5.8E-10 NA 1.6E-09 Immune System 7.6E-05 NA 4.2E-05 1.2E-04
Aluminum NC NA NC NA Nervous System 6.2E-03 NA -- 6.2E-03
Arsenic 2.1E-06 NA 2.5E-07 NA 2.3E-06 Skin 1.3E-02 NA 1.6E-03 1.5E-02
Beryllium NC NA NC NA GI System 2.4E-04 NA -- 2.4E-04
Chromium NC NA NC NA NOAEL 3.9E-03 NA -- 3.9E-03
Cobalt NC NA NC NA Endocrine 1.0E-02 NA -- 1.0E-02
Copper NC NA NC NA Undetermined 3.0E-04 NA -- 3.0E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 1.6E-03 NA -- 1.6E-03
Mercury NC NA NC NA Immune System 5.3E-05 NA -- 5.3E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.4E-06 -- 4.3E-07 -- 3E-06 7.2E-02 -- 1.7E-03 7E-02

Uranium-238+D 5 4E-07 NA NA 4 9E-06 5 4E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 5.4E-07 NA NA 4.9E-06 5.4E-06 NA NA NA
Uranium-235+D 5.7E-09 NA NA 3.2E-07 3.2E-07 NA NA NA
Uranium-234 6.7E-08 NA NA 1.8E-09 6.9E-08 NA NA NA
Thorium-232 6.2E-08 NA NA 1.5E-09 6.4E-08 NA NA NA
Radium-228+D 6.2E-07 NA NA 2.0E-05 2.1E-05 NA NA NA
Thorium-228+D 2.2E-07 NA NA 3.5E-05 3.5E-05 NA NA NA

RADIONUCLIDE TOTAL 1.5E-06 -- -- 6.1E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 7E-02

EXPOSURE MEDIUM TOTAL 7E-05 7E-02

SOIL AIR Benzo(a)anthracene NA 3.8E-14 NA NA 3.8E-14 NA -- NA
Benzo(a)pyrene NA 5.6E-13 NA NA 5.6E-13 NA -- NA
Benzo(b)fluoranthene NA 7.4E-14 NA NA 7.4E-14 NA -- NA
Benzo(k)fluoranthene NA 3.2E-15 NA NA 3.2E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.0E-14 NA NA 8.0E-14 NA -- NA
Aroclor-1254 NA 8.2E-15 NA NA 8.2E-15 NA -- NA
Aroclor-1260 NA 4.3E-15 NA NA 4.3E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 8.6E-11 NA NA 8.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.9E-06 NA 3.9E-06

Beryllium NA 5.7E-12 NA NA 5.7E-12
Immune System / 

Respiratory NA 3.5E-07 NA 3.5E-07
Chromium NA 8.8E-09 NA NA 8.8E-09 Respiratory NA 1.7E-06 NA 1.7E-06
Cobalt NA 3.8E-14 NA NA 3.8E-14 Respiratory NA 7.3E-06 NA 7.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.2E-05 NA 3.2E-05
Mercury NA NC NA NA Nervous System NA 7.6E-10 NA 7.6E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.22
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.0E-07 NA 6.0E-07
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06

Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 8.9E-09 -- -- 9E-09 -- 6.6E-05 -- 7E-05

Uranium-238+D NA 7.2E-10 NA NA 7.2E-10 NA NA NA
Uranium-235+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Uranium-234 NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Thorium-232 NA 3.6E-10 NA NA 3.6E-10 NA NA NA
Radium-228+D NA 4.3E-11 NA NA 4.3E-11 NA NA NA
Thorium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.5E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 7E-05

EXPOSURE MEDIUM TOTAL 1E-08 7E-05

SOIL TOTAL 7E-05 7E-02
PRODUCE PRODUCE AOI 5 INDUSTRIAL AREA WEST Uranium-238+D 5.7E-07 NA NA NA 5.7E-07 NA NA NA

Uranium-235+D 6.2E-09 NA NA NA 6.2E-09 NA NA NA
Uranium-234 7.4E-08 NA NA NA 7.4E-08 NA NA NA
Thorium-232 2.6E-08 NA NA NA 2.6E-08 NA NA NA
Radium-228+D 1.1E-05 NA NA NA 1.1E-05 NA NA NA
Thorium-228+D 8.4E-08 NA NA NA 8.4E-08 NA NA NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 8E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 8E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-02

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 4.0E-04
TOTAL KIDNEY HI = 2.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.9E-03
TOTAL NOAEL HI = 4.2E-03

--
TOTAL SKIN HI = 1.5E-02

TOTAL RESPIRATORY HI = 9.3E-06
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TABLE 9-F.23
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 7.5E-02 NA -- 7.5E-02
Arsenic 4.5E-06 NA 3.7E-07 NA 4.8E-06 Skin 1.2E-01 NA 9.7E-03 1.3E-01
Beryllium NC NA NC NA GI System 1.6E-03 NA -- 1.6E-03
Chromium NC NA NC NA NOAEL 2.5E-02 NA -- 2.5E-02
Cobalt NC NA NC NA Endocrine 5.3E-02 NA -- 5.3E-02
Copper NC NA NC NA Undetermined 3.4E-03 NA -- 3.4E-03
Iron NC NA NC NA GI System 9.3E-02 NA -- 9.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E-01 NA -- 1.4E-01
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.3E-02 NA -- 2.3E-02
Vanadium NC NA NC NA Kidney 2.4E-02 NA -- 2.4E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.5E-06 -- 3.7E-07 -- 5E-06 5.5E-01 -- 9.7E-03 6E-01

Uranium-238+D 3.1E-08 NA NA 1.8E-07 2.1E-07 NA NA NA
Uranium-235+D 3.1E-10 NA NA 1.1E-08 1.2E-08 NA NA NA
Uranium-234 4.0E-09 NA NA 6.8E-11 4.0E-09 NA NA NA
Thorium-232 2.3E-08 NA NA 3.6E-10 2.3E-08 NA NA NA
Radium-228+D 2.3E-07 NA NA 4.8E-06 5.0E-06 NA NA NA
Thorium-228+D 8.0E-08 NA NA 8.2E-06 8.3E-06 NA NA NA

RADIONUCLIDE TOTAL 3.6E-07 -- -- 1.3E-05 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 6E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 2E-05 6E-01

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05

Arsenic NA 3.4E-11 NA NA 3.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.1E-06 NA 6.1E-06

Beryllium NA 1.8E-12 NA NA 1.8E-12
Immune System / 

Respiratory NA 4.3E-07 NA 4.3E-07
Chromium NA 7.6E-09 NA NA 7.6E-09 Respiratory NA 2.0E-06 NA 2.0E-06
Cobalt NA 9.2E-15 NA NA 9.2E-15 Respiratory NA 7.0E-06 NA 7.0E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.2E-04 NA 5.2E-04
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.2E-07 NA 1.2E-07
Vanadium NA NC NA NA NA 3.1E-06 NA 3.1E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.6E-09 -- -- 8E-09 -- 5.8E-04 -- 6E-04

Uranium-238+D NA 1.9E-11 NA NA 1.9E-11 NA NA NA
Uranium-235+D NA 2.7E-13 NA NA 2.7E-13 NA NA NA
Uranium-234 NA 3.9E-12 NA NA 3.9E-12 NA NA NA
Thorium-232 NA 5.8E-11 NA NA 5.8E-11 NA NA NA
Radium-228+D NA 7.0E-12 NA NA 7.0E-12 NA NA NA
Thorium-228+D NA 1.9E-10 NA NA 1.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.8E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 6E-04

EXPOSURE MEDIUM TOTAL 8E-09 6E-04

SOIL TOTAL 2E-05 6E-01
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TABLE 9-F.23
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE AOI 14 OFF-PROPERTY Uranium-238+D 2.6E-09 NA NA NA 2.6E-09 NA NA NA
Uranium-235+D 2.7E-11 NA NA NA 2.7E-11 NA NA NA
Uranium-234 3.4E-10 NA NA NA 3.4E-10 NA NA NA
Thorium-232 7.4E-10 NA NA NA 7.4E-10 NA NA NA
Radium-228+D 3.2E-07 NA NA NA 3.2E-07 NA NA NA
Thorium-228+D 2.4E-09 NA NA NA 2.4E-09 NA NA NA

RADIONUCLIDE TOTAL 3.3E-07 -- -- -- 3E-07 -- -- -- --

EXPOSURE POINT TOTAL 3E-07 0E+00

EXPOSURE MEDIUM TOTAL 3E-07 0E+00

PRODUCE TOTAL 3E-07 0E+00
RECEPTOR TOTAL 2E-05 6E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.3E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 9.4E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 4.3E-07
TOTAL KIDNEY HI = 4.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.1E-01
TOTAL NOAEL HI = 2.8E-02

--
TOTAL SKIN HI = 1.3E-01

TOTAL RESPIRATORY HI = 9.4E-06
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TABLE 9-F.24
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 8.0E-03 NA -- 8.0E-03
Arsenic 1.9E-06 NA 2.3E-07 NA 2.1E-06 Skin 1.2E-02 NA 1.5E-03 1.4E-02
Beryllium NC NA NC NA GI System 1.7E-04 NA -- 1.7E-04
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Cobalt NC NA NC NA Endocrine 5.7E-03 NA -- 5.7E-03
Copper NC NA NC NA Undetermined 3.6E-04 NA -- 3.6E-04
Iron NC NA NC NA GI System 9.9E-03 NA -- 9.9E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-02 NA -- 1.5E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.4E-03 NA -- 2.4E-03
Vanadium NC NA NC NA Kidney 2.5E-03 NA -- 2.5E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.9E-06 -- 2.3E-07 -- 2E-06 5.9E-02 -- 1.5E-03 6E-02

Uranium-238+D 6.2E-08 NA NA 5.7E-07 6.3E-07 NA NA NA
Uranium-235+D 6.3E-10 NA NA 3.5E-08 3.6E-08 NA NA NA
Uranium-234 7.9E-09 NA NA 2.1E-10 8.1E-09 NA NA NA
Thorium-232 4.6E-08 NA NA 1.1E-09 4.7E-08 NA NA NA
Radium-228+D 4.5E-07 NA NA 1.5E-05 1.5E-05 NA NA NA
Thorium-228+D 1.6E-07 NA NA 2.6E-05 2.6E-05 NA NA NA

RADIONUCLIDE TOTAL 7.3E-07 -- -- 4.1E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 6E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 4E-05 6E-02

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 2.3E-05 NA 2.3E-05

Arsenic NA 7.9E-11 NA NA 7.9E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06

Beryllium NA 4.1E-12 NA NA 4.1E-12
Immune System / 

Respiratory NA 2.5E-07 NA 2.5E-07
Chromium NA 6.0E-09 NA NA 6.0E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 2.1E-14 NA NA 2.1E-14 Respiratory NA 4.1E-06 NA 4.1E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.0E-04 NA 3.0E-04
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.0E-08 NA 7.0E-08
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.1E-09 -- -- 6E-09 -- 3.4E-04 -- 3E-04

Uranium-238+D NA 8.4E-11 NA NA 8.4E-11 NA NA NA
Uranium-235+D NA 1.2E-12 NA NA 1.2E-12 NA NA NA
Uranium-234 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-232 NA 2.6E-10 NA NA 2.6E-10 NA NA NA
Radium-228+D NA 3.1E-11 NA NA 3.1E-11 NA NA NA
Thorium-228+D NA 8.5E-10 NA NA 8.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.2E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 3E-04

EXPOSURE MEDIUM TOTAL 7E-09 3E-04

SOIL TOTAL 4E-05 6E-02
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TABLE 9-F.24
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE AOI 14 OFF-PROPERTY Uranium-238+D 6.6E-08 NA NA NA 6.6E-08 NA NA NA
Uranium-235+D 6.9E-10 NA NA NA 6.9E-10 NA NA NA
Uranium-234 8.8E-09 NA NA NA 8.8E-09 NA NA NA
Thorium-232 1.9E-08 NA NA NA 1.9E-08 NA NA NA
Radium-228+D 8.3E-06 NA NA NA 8.3E-06 NA NA NA
Thorium-228+D 6.1E-08 NA NA NA 6.1E-08 NA NA NA

RADIONUCLIDE TOTAL 8.4E-06 -- -- -- 8E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 0E+00

EXPOSURE MEDIUM TOTAL 8E-06 0E+00

PRODUCE TOTAL 8E-06 0E+00
RECEPTOR TOTAL 5E-05 6E-02

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.7E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 2.5E-07
TOTAL KIDNEY HI = 4.9E-03

--
--

TOTAL NERVOUS SYSTEM HI = 2.3E-02
TOTAL NOAEL HI = 3.0E-03

--
TOTAL SKIN HI = 1.4E-02

TOTAL RESPIRATORY HI = 5.5E-06
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TABLE 9-F.25
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 1.4E-06 NA 5.1E-07 NA 1.9E-06 Kidney 1.4E-04 NA 5.1E-05 1.9E-04
Benzo(a)pyrene 1.8E-05 NA 6.5E-06 NA 2.4E-05 Kidney 1.8E-04 NA 6.5E-05 2.4E-04
Benzo(b)fluoranthene 2.5E-06 NA 9.2E-07 NA 3.5E-06 Kidney 2.5E-04 NA 9.3E-05 3.5E-04
Benzo(k)fluoranthene 2.5E-08 NA 9.2E-09 NA 3.5E-08 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Carbazole 2.7E-09 NA 7.6E-10 NA 3.5E-09 -- NA --
Indeno(1,2,3-cd)pyrene 3.3E-07 NA 1.2E-07 NA 4.5E-07 Kidney 3.3E-05 NA 1.2E-05 4.5E-05
Aroclor-1254 1.8E-06 NA 7.1E-07 NA 2.5E-06 Immune System 5.3E-01 NA 2.1E-01 7.4E-01
Aroclor-1260 1.1E-07 NA 4.3E-08 NA 1.5E-07 Immune System 3.2E-02 NA 1.3E-02 4.5E-02
Aluminum NC NA NC NA Nervous System 5.2E-02 NA -- 5.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.4E-03 NA -- 5.4E-03
Arsenic 5.2E-06 NA 4.4E-07 NA 5.7E-06 Skin 1.4E-01 NA 1.1E-02 1.5E-01
Beryllium NC NA NC NA GI System 9.4E-03 NA -- 9.4E-03
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 8.6E-02 NA -- 8.6E-02
Copper NC NA NC NA Undetermined 1.1E-02 NA -- 1.1E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3 4E 01 NA 3 4E 01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 3.4E-01 NA -- 3.4E-01
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.4E-02 NA 9.6E-03 4.4E-02

--

CHEMICAL TOTAL 2.9E-05 -- 9.2E-06 -- 4E-05 1.4E+00 -- 2.4E-01 2E+00

Uranium-238+D 4.9E-07 NA NA 2.8E-06 3.3E-06 NA NA NA
Uranium-235+D 4.7E-09 NA NA 1.7E-07 1.7E-07 NA NA NA
Uranium-234 6.1E-08 NA NA 1.0E-09 6.2E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06 NA NA NA

RADIONUCLIDE TOTAL 9.3E-07 -- -- 1.8E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 2E+00
EXPOSURE MEDIUM TOTAL 6E-05 2E+00
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TABLE 9-F.25
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT AREA AROUND 

COOLING POND Benzo(a)anthracene NA 5.6E-13 NA NA 5.6E-13 NA -- NA
Benzo(a)pyrene NA 7.1E-12 NA NA 7.1E-12 NA -- NA
Benzo(b)fluoranthene NA 1.0E-12 NA NA 1.0E-12 NA -- NA
Benzo(k)fluoranthene NA 1.0E-14 NA NA 1.0E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Aroclor-1254 NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Aroclor-1260 NA 8.4E-14 NA NA 8.4E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.0E-11 NA NA 4.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.2E-06 NA 7.2E-06

Beryllium NA 1.0E-11 NA NA 1.0E-11
Immune System / 

Respiratory NA 2.5E-06 NA 2.5E-06
Chromium NA 9.9E-09 NA NA 9.9E-09 Respiratory NA 2.6E-06 NA 2.6E-06
Cobalt NA 1.5E-14 NA NA 1.5E-14 Respiratory NA 1.1E-05 NA 1.1E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.2E-05 NA 4.2E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA NAThorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.8E-06 NA 1.8E-06
Vanadium NA NC NA NA NA 3.7E-06 NA 3.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.5E-08 NA 5.5E-08

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 9.9E-05 -- 1E-04

Uranium-238+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA
Uranium-235+D NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Uranium-234 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 8.0E-12 NA NA 8.0E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.5E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 6E-05 2E+00
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TABLE 9-F.25
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

PRODUCE PRODUCE AREA AROUND COOLING POND Uranium-238+D 4.0E-08 NA NA NA 4.0E-08 NA NA NA
Uranium-235+D 4.0E-10 NA NA NA 4.0E-10 NA NA NA
Uranium-234 5.2E-09 NA NA NA 5.2E-09 NA NA NA
Thorium-232 8.5E-10 NA NA NA 8.5E-10 NA NA NA
Radium-228+D 3.6E-07 NA NA NA 3.6E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 4.1E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 6E-05 2E+00

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 5.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.6E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 5.4E-03

TOTAL IMMUNE SYSTEM HI 7 8E 01TOTAL IMMUNE SYSTEM HI = 7.8E-01
TOTAL KIDNEY HI = 3.7E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.3E-02
TOTAL NOAEL HI = 4.4E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 1.7E-05
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TABLE 9-F.26
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 3.5E-11 NA -- NA 3.5E-11 -- NA --
Trichloroethene - Liver&NHL 2.5E-11 NA -- NA 2.5E-11 -- NA --
Trichloroethene -- NA -- NA Immune System 1.6E-05 NA -- 1.6E-05
Benzo(a)anthracene 7.2E-08 NA 2.6E-08 NA 9.8E-08 Kidney 7.3E-06 NA 2.6E-06 9.9E-06
Benzo(a)pyrene 8.6E-07 NA 3.1E-07 NA 1.2E-06 Kidney 8.6E-06 NA 3.1E-06 1.2E-05
Benzo(b)fluoranthene 1.1E-07 NA 3.9E-08 NA 1.5E-07 Kidney 1.1E-05 NA 3.9E-06 1.5E-05
Benzo(k)fluoranthene 5.5E-09 NA 2.0E-09 NA 7.4E-09 Kidney 5.5E-06 NA 2.0E-06 7.5E-06
Carbazole 1.8E-10 NA 5.1E-11 NA 2.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.1E-07 NA 3.8E-08 NA 1.4E-07 Kidney 1.1E-05 NA 3.9E-06 1.4E-05
Aroclor-1254 1.2E-06 NA 4.7E-07 NA 1.7E-06 Immune System 3.5E-01 NA 1.4E-01 4.8E-01
Aroclor-1260 1.0E-07 NA 4.1E-08 NA 1.5E-07 Immune System 3.1E-02 NA 1.2E-02 4.3E-02
Aluminum NC NA NC NA Nervous System 5.4E-02 NA -- 5.4E-02
Arsenic 7.9E-06 NA 6.7E-07 NA 8.6E-06 Skin 2.1E-01 NA 1.7E-02 2.2E-01
Chromium NC NA NC NA NOAEL 3.5E-02 NA -- 3.5E-02
Cobalt NC NA NC NA Endocrine 8.1E-02 NA -- 8.1E-02
Copper NC NA NC NA Undetermined 2.6E-03 NA -- 2.6E-03
Iron NC NA NC NA GI System 9.0E-02 NA -- 9.0E-02
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Mercury NC NA NC NA Immune System 7.3E-03 NA -- 7.3E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 0E 01 NA 1 0E 01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.0E-01 NA -- 1.0E-01
Vanadium NC NA NC NA Kidney 2.6E-02 NA -- 2.6E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.7E-02 NA 4.7E-03 2.1E-02

--

CHEMICAL TOTAL 1.0E-05 -- 1.6E-06 -- 1E-05 1.0E+00 -- 1.7E-01 1E+00

Uranium-238+D 1.4E-07 NA NA 8.3E-07 9.7E-07 NA NA NA
Uranium-235+D 1.4E-09 NA NA 5.1E-08 5.2E-08 NA NA NA
Uranium-234 1.8E-08 NA NA 3.0E-10 1.8E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 4.8E-10 3.1E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 6.4E-06 6.7E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 1.1E-05 1.1E-05 NA NA NA

RADIONUCLIDE TOTAL 6.0E-07 -- -- 1.8E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 1E+00

EXPOSURE MEDIUM TOTAL 3E-05 1E+00
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TABLE 9-F.26
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 9.9E-18 NA NA 9.9E-18 NA -- NA
Trichloroethene - Liver&NHL NA 5.8E-18 NA NA 5.8E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.1E-11 NA 1.1E-11
Benzo(a)anthracene NA 2.9E-14 NA NA 2.9E-14 NA -- NA
Benzo(a)pyrene NA 3.4E-13 NA NA 3.4E-13 NA -- NA
Benzo(b)fluoranthene NA 4.3E-14 NA NA 4.3E-14 NA -- NA
Benzo(k)fluoranthene NA 2.2E-15 NA NA 2.2E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.2E-14 NA NA 4.2E-14 NA -- NA
Aroclor-1254 NA 9.0E-13 NA NA 9.0E-13 NA -- NA
Aroclor-1260 NA 7.9E-14 NA NA 7.9E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05

Arsenic NA 6.0E-11 NA NA 6.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.1E-05 NA 1.1E-05
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.7E-06 NA 2.7E-06
Cobalt NA 1.4E-14 NA NA 1.4E-14 Respiratory NA 1.1E-05 NA 1.1E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05
Mercury NA NC NA NA Nervous System NA 1.9E-08 NA 1.9E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.4E-07 NA 5.4E-07
Vanadium NA NC NA NA NA 3.4E-06 NA 3.4E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-08 NA 2.7E-08

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 9.7E-05 -- 1E-04

Uranium-238+D NA 8.6E-11 NA NA 8.6E-11 NA NA NA
Uranium-235+D NA 1.2E-12 NA NA 1.2E-12 NA NA NA
Uranium-234 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.4E-12 NA NA 9.4E-12 NA NA NA
Thorium-228+D NA 2.6E-10 NA NA 2.6E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.5E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

Trichloroethene - Kidney NA 6.7E-14 NA NA 6.7E-14 NA -- NA
Trichloroethene - Liver&NHL NA 3.9E-14 NA NA 3.9E-14 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 7.4E-08 NA 7.4E-08

CHEMICAL TOTAL -- 1.1E-13 -- -- 1E-13 -- 7.4E-08 -- 7E-08

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 1E-13 7E-08

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 3E-05 1E+00

AMBIENT VAPORS AT AREA 
AROUND COOLING POND

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-026-Future-B1-Child-Res.xls, SUMMARY Page 2 of 3 6/19/2012



TABLE 9-F.26
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

PRODUCE PRODUCE AREA AROUND COOLING POND Uranium-238+D 1.2E-08 NA NA NA 1.2E-08 NA NA NA
Uranium-235+D 1.2E-10 NA NA NA 1.2E-10 NA NA NA
Uranium-234 1.5E-09 NA NA NA 1.5E-09 NA NA NA
Thorium-232 9.9E-10 NA NA NA 9.9E-10 NA NA NA
Radium-228+D 4.3E-07 NA NA NA 4.3E-07 NA NA NA
Thorium-228+D 3.2E-09 NA NA NA 3.2E-09 NA NA NA

RADIONUCLIDE TOTAL 4.4E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 3E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.1E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.1E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.1E-02

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 9.0E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI 5 3E 01TOTAL IMMUNE SYSTEM HI = 5.3E-01
TOTAL KIDNEY HI = 1.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.4E-02
TOTAL NOAEL HI = 3.7E-02

--
TOTAL SKIN HI = 2.2E-01

TOTAL RESPIRATORY HI = 1.4E-05
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TABLE 9-F.27
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 2.0E-07 NA 1.1E-07 NA 3.1E-07 Kidney 1.5E-05 NA 7.8E-06 2.3E-05
Benzo(a)pyrene 2.6E-06 NA 1.3E-06 NA 3.9E-06 Kidney 1.9E-05 NA 9.9E-06 2.9E-05
Benzo(b)fluoranthene 3.7E-07 NA 1.9E-07 NA 5.6E-07 Kidney 2.7E-05 NA 1.4E-05 4.1E-05
Benzo(k)fluoranthene 3.7E-09 NA 1.9E-09 NA 5.6E-09 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Carbazole 1.2E-09 NA 4.7E-10 NA 1.6E-09 -- NA --
Indeno(1,2,3-cd)pyrene 4.8E-08 NA 2.5E-08 NA 7.3E-08 Kidney 3.6E-06 NA 1.9E-06 5.4E-06
Aroclor-1254 7.8E-07 NA 4.3E-07 NA 1.2E-06 Immune System 5.7E-02 NA 3.2E-02 8.8E-02
Aroclor-1260 4.8E-08 NA 2.7E-08 NA 7.4E-08 Immune System 3.5E-03 NA 1.9E-03 5.4E-03
Aluminum NC NA NC NA Nervous System 5.5E-03 NA -- 5.5E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.8E-04 NA -- 5.8E-04
Arsenic 2.2E-06 NA 2.7E-07 NA 2.5E-06 Skin 1.4E-02 NA 1.7E-03 1.6E-02
Beryllium NC NA NC NA GI System 1.0E-03 NA -- 1.0E-03
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Endocrine 9.2E-03 NA -- 9.2E-03
Copper NC NA NC NA Undetermined 1.2E-03 NA -- 1.2E-03
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3 7E 02 NA 3 7E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 3.7E-02 NA -- 3.7E-02
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.7E-03 NA 1.5E-03 5.1E-03

--

CHEMICAL TOTAL 6.3E-06 -- 2.4E-06 -- 9E-06 1.5E-01 -- 3.7E-02 2E-01

Uranium-238+D 9.7E-07 NA NA 8.8E-06 9.8E-06 NA NA NA
Uranium-235+D 9.4E-09 NA NA 5.3E-07 5.4E-07 NA NA NA
Uranium-234 1.2E-07 NA NA 3.3E-09 1.3E-07 NA NA NA
Thorium-232 5.2E-08 NA NA 1.3E-09 5.3E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 1.7E-05 1.7E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 2.9E-05 2.9E-05 NA NA NA

RADIONUCLIDE TOTAL 1.9E-06 -- -- 5.5E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 2E-01
EXPOSURE MEDIUM TOTAL 7E-05 2E-01
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TABLE 9-F.27
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT AREA AROUND 

COOLING POND Benzo(a)anthracene NA 4.5E-13 NA NA 4.5E-13 NA -- NA
Benzo(a)pyrene NA 5.6E-12 NA NA 5.6E-12 NA -- NA
Benzo(b)fluoranthene NA 8.0E-13 NA NA 8.0E-13 NA -- NA
Benzo(k)fluoranthene NA 8.0E-15 NA NA 8.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Aroclor-1254 NA 3.2E-12 NA NA 3.2E-12 NA -- NA
Aroclor-1260 NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 9.3E-11 NA NA 9.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 2.4E-11 NA NA 2.4E-11
Immune System / 

Respiratory NA 1.5E-06 NA 1.5E-06
Chromium NA 7.9E-09 NA NA 7.9E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 3.5E-14 NA NA 3.5E-14 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA NAThorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-06 NA 1.1E-06
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.2E-08 NA 3.2E-08

CHEMICAL TOTAL -- 8.0E-09 -- -- 8E-09 -- 5.8E-05 -- 6E-05

Uranium-238+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA
Uranium-235+D NA 1.8E-11 NA NA 1.8E-11 NA NA NA
Uranium-234 NA 2.7E-10 NA NA 2.7E-10 NA NA NA
Thorium-232 NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Radium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Thorium-228+D NA 9.7E-10 NA NA 9.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.9E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 7E-05 2E-01
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TABLE 9-F.27
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

PRODUCE PRODUCE AREA AROUND COOLING POND Uranium-238+D 1.0E-06 NA NA NA 1.0E-06 NA NA NA
Uranium-235+D 1.0E-08 NA NA NA 1.0E-08 NA NA NA
Uranium-234 1.4E-07 NA NA NA 1.4E-07 NA NA NA
Thorium-232 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Radium-228+D 9.4E-06 NA NA NA 9.4E-06 NA NA NA
Thorium-228+D 6.9E-08 NA NA NA 6.9E-08 NA NA NA

RADIONUCLIDE TOTAL 1.1E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 8E-05 2E-01

TOTAL RISK ACROSS ALL MEDIA 8E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.8E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.2E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 5.8E-04

TOTAL IMMUNE SYSTEM HI 9 4E 02TOTAL IMMUNE SYSTEM HI = 9.4E-02
TOTAL KIDNEY HI = 4.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 6.8E-03
TOTAL NOAEL HI = 4.7E-03

--
TOTAL SKIN HI = 1.6E-02

TOTAL RESPIRATORY HI = 9.7E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-027-Future-B1-Adult-Res.xls, SUMMARY Page 3 of 3 7/17/2012



TABLE 9-F.28
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 5.1E-12 NA -- NA 5.1E-12 -- NA --
Trichloroethene - Liver&NHL 1.1E-11 NA -- NA 1.1E-11 -- NA --
Trichloroethene -- NA -- NA Immune System 1.8E-06 NA -- 1.8E-06
Benzo(a)anthracene 1.1E-08 NA 5.4E-09 NA 1.6E-08 Kidney 7.8E-07 NA 4.0E-07 1.2E-06
Benzo(a)pyrene 1.2E-07 NA 6.5E-08 NA 1.9E-07 Kidney 9.2E-07 NA 4.8E-07 1.4E-06
Benzo(b)fluoranthene 1.6E-08 NA 8.1E-09 NA 2.4E-08 Kidney 1.2E-06 NA 6.0E-07 1.8E-06
Benzo(k)fluoranthene 7.9E-10 NA 4.1E-10 NA 1.2E-09 Kidney 5.9E-07 NA 3.1E-07 8.9E-07
Carbazole 7.8E-11 NA 3.1E-11 NA 1.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.5E-08 NA 8.0E-09 NA 2.3E-08 Kidney 1.1E-06 NA 5.9E-07 1.7E-06
Aroclor-1254 5.1E-07 NA 2.8E-07 NA 7.9E-07 Immune System 3.7E-02 NA 2.1E-02 5.8E-02
Aroclor-1260 4.5E-08 NA 2.5E-08 NA 7.0E-08 Immune System 3.3E-03 NA 1.8E-03 5.1E-03
Aluminum NC NA NC NA Nervous System 5.7E-03 NA -- 5.7E-03
Arsenic 3.4E-06 NA 4.1E-07 NA 3.8E-06 Skin 2.2E-02 NA 2.6E-03 2.5E-02
Chromium NC NA NC NA NOAEL 3.7E-03 NA -- 3.7E-03
Cobalt NC NA NC NA Endocrine 8.7E-03 NA -- 8.7E-03
Copper NC NA NC NA Undetermined 2.8E-04 NA -- 2.8E-04
Iron NC NA NC NA GI System 9.7E-03 NA -- 9.7E-03
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Mercury NC NA NC NA Immune System 7.8E-04 NA -- 7.8E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 1E 02 NA 1 1E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.1E-02 NA -- 1.1E-02
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-03 NA 7.1E-04 2.5E-03

--

CHEMICAL TOTAL 4.1E-06 -- 8.0E-07 -- 5E-06 1.1E-01 -- 2.6E-02 1E-01

Uranium-238+D 2.8E-07 NA NA 2.6E-06 2.9E-06 NA NA NA
Uranium-235+D 2.8E-09 NA NA 1.6E-07 1.6E-07 NA NA NA
Uranium-234 3.5E-08 NA NA 9.4E-10 3.6E-08 NA NA NA
Thorium-232 6.1E-08 NA NA 1.5E-09 6.2E-08 NA NA NA
Radium-228+D 6.0E-07 NA NA 2.0E-05 2.1E-05 NA NA NA
Thorium-228+D 2.1E-07 NA NA 3.4E-05 3.4E-05 NA NA NA

RADIONUCLIDE TOTAL 1.2E-06 -- -- 5.7E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 1E-01

EXPOSURE MEDIUM TOTAL 6E-05 1E-01
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TABLE 9-F.28
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 7.9E-18 NA NA 7.9E-18 NA -- NA
Trichloroethene - Liver&NHL NA 1.4E-17 NA NA 1.4E-17 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 6.4E-12 NA 6.4E-12
Benzo(a)anthracene NA 2.3E-14 NA NA 2.3E-14 NA -- NA
Benzo(a)pyrene NA 2.7E-13 NA NA 2.7E-13 NA -- NA
Benzo(b)fluoranthene NA 3.4E-14 NA NA 3.4E-14 NA -- NA
Benzo(k)fluoranthene NA 1.7E-15 NA NA 1.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Aroclor-1254 NA 2.1E-12 NA NA 2.1E-12 NA -- NA
Aroclor-1260 NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 1.4E-10 NA NA 1.4E-10

Developmental / 
Cardiovascular / Nervous 

System NA 6.4E-06 NA 6.4E-06
Chromium NA 8.3E-09 NA NA 8.3E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 3.3E-14 NA NA 3.3E-14 Respiratory NA 6.3E-06 NA 6.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.3E-05 NA 2.3E-05
Mercury NA NC NA NA Nervous System NA 1.1E-08 NA 1.1E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-07 NA 3.2E-07
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.5E-08 NA 1.5E-08

CHEMICAL TOTAL -- 8.5E-09 -- -- 8E-09 -- 5.6E-05 -- 6E-05

Uranium-238+D NA 3.8E-10 NA NA 3.8E-10 NA NA NA
Uranium-235+D NA 5.3E-12 NA NA 5.3E-12 NA NA NA
Uranium-234 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Thorium-232 NA 3.4E-10 NA NA 3.4E-10 NA NA NA
Radium-228+D NA 4.2E-11 NA NA 4.2E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.0E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

Trichloroethene - Kidney NA 5.3E-14 NA NA 5.3E-14 NA -- NA
Trichloroethene - Liver&NHL NA 9.1E-14 NA NA 9.1E-14 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 4.3E-08 NA 4.3E-08

CHEMICAL TOTAL -- 1.4E-13 -- -- 1E-13 -- 4.3E-08 -- 4E-08

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 1E-13 4E-08

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 6E-05 1E-01

AMBIENT VAPORS AT AREA 
AROUND COOLING POND
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TABLE 9-F.28
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

PRODUCE PRODUCE AREA AROUND COOLING POND Uranium-238+D 3.0E-07 NA NA NA 3.0E-07 NA NA NA
Uranium-235+D 3.1E-09 NA NA NA 3.1E-09 NA NA NA
Uranium-234 3.9E-08 NA NA NA 3.9E-08 NA NA NA
Thorium-232 2.6E-08 NA NA NA 2.6E-08 NA NA NA
Radium-228+D 1.1E-05 NA NA NA 1.1E-05 NA NA NA
Thorium-228+D 8.1E-08 NA NA NA 8.1E-08 NA NA NA

RADIONUCLIDE TOTAL 1.1E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 1E-01

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.7E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 9.7E-03
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI 6 4E 02TOTAL IMMUNE SYSTEM HI = 6.4E-02
TOTAL KIDNEY HI = 1.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 6.9E-03
TOTAL NOAEL HI = 4.0E-03

--
TOTAL SKIN HI = 2.5E-02

TOTAL RESPIRATORY HI = 7.9E-06
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TABLE 9-F.29
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Benzo(a)anthracene 6.0E-07 NA 2.2E-07 NA 8.2E-07 Kidney 6.0E-05 NA 2.2E-05 8.2E-05
Benzo(a)pyrene 5.1E-06 NA 1.9E-06 NA 6.9E-06 Kidney 5.1E-05 NA 1.9E-05 7.0E-05
Benzo(b)fluoranthene 7.6E-07 NA 2.8E-07 NA 1.0E-06 Kidney 7.6E-05 NA 2.8E-05 1.0E-04
Benzo(k)fluoranthene 2.0E-08 NA 7.1E-09 NA 2.7E-08 Kidney 2.0E-05 NA 7.1E-06 2.7E-05
Indeno(1,2,3-cd)pyrene 3.2E-07 NA 1.2E-07 NA 4.3E-07 Kidney 3.2E-05 NA 1.2E-05 4.4E-05
Aroclor-1254 7.0E-06 NA 2.7E-06 NA 9.7E-06 Immune System 2.0E+00 NA 8.0E-01 2.8E+00
Aroclor-1260 2.8E-05 NA 1.1E-05 NA 3.9E-05 Immune System 8.2E+00 NA 3.2E+00 1.1E+01
Aluminum NC NA NC NA Nervous System 6.5E-02 NA -- 6.5E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.5E-02 NA -- 1.5E-02
Arsenic 1.2E-05 NA 1.0E-06 NA 1.3E-05 Skin 3.2E-01 NA 2.7E-02 3.5E-01
Beryllium NC NA NC NA GI System 7.9E-03 NA -- 7.9E-03
Chromium NC NA NC NA NOAEL 4.6E-02 NA -- 4.6E-02
Cobalt NC NA NC NA Endocrine 9.8E-02 NA -- 9.8E-02
Copper NC NA NC NA Undetermined 6.8E-02 NA -- 6.8E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.8E-02 NA -- 1.8E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.0E-01 NA -- 3.0E-01
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 5.1E-03 NA 1.4E-03 6.6E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

--

CHEMICAL TOTAL 5.4E-05 -- 1.7E-05 -- 7E-05 1.1E+01 -- 4.1E+00 2E+01

Uranium-238+D 4.1E-07 NA NA 2.4E-06 2.8E-06 NA NA NA
Uranium-235+D 4.4E-09 NA NA 1.6E-07 1.6E-07 NA NA NA
Uranium-234 5.5E-08 NA NA 9.4E-10 5.6E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06 NA NA NA

RADIONUCLIDE TOTAL 8.4E-07 -- -- 1.7E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 9E-05 2E+01

EXPOSURE MEDIUM TOTAL 9E-05 2E+01

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND Benzo(a)anthracene NA 2.4E-13 NA NA 2.4E-13 NA -- NA
Benzo(a)pyrene NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Benzo(b)fluoranthene NA 3.0E-13 NA NA 3.0E-13 NA -- NA
Benzo(k)fluoranthene NA 7.8E-15 NA NA 7.8E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Aroclor-1254 NA 5.3E-12 NA NA 5.3E-12 NA -- NA
Aroclor-1260 NA 2.1E-11 NA NA 2.1E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.5E-05 NA 3.5E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 9.4E-11 NA NA 9.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.7E-05 NA 1.7E-05

Beryllium NA 8.7E-12 NA NA 8.7E-12
Immune System / 

Respiratory NA 2.1E-06 NA 2.1E-06
Chromium NA 1.4E-08 NA NA 1.4E-08 Respiratory NA 3.7E-06 NA 3.7E-06
Cobalt NA 1.7E-14 NA NA 1.7E-14 Respiratory NA 1.3E-05 NA 1.3E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.8E-05 NA 6.8E-05
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TABLE 9-F.29
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.6E-06 NA 1.6E-06
Vanadium NA NC NA NA NA 3.7E-06 NA 3.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 8.2E-09 NA 8.2E-09

CHEMICAL TOTAL -- 1.4E-08 -- -- 1E-08 -- 1.4E-04 -- 1E-04

Uranium-238+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA
Uranium-235+D NA 3.7E-12 NA NA 3.7E-12 NA NA NA
Uranium-234 NA 5.4E-11 NA NA 5.4E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 8.0E-12 NA NA 8.0E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.0E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 9E-05 2E+01

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND Uranium-238+D 3.3E-08 NA NA NA 3.3E-08 NA NA NA
Uranium-235+D 3.8E-10 NA NA NA 3.8E-10 NA NA NA
Uranium-234 4.7E-09 NA NA NA 4.7E-09 NA NA NA
Thorium-232 8 5E-10 NA NA NA 8 5E-10 NA NA NAThorium-232 8.5E-10 NA NA NA 8.5E-10 NA NA NA
Radium-228+D 3.6E-07 NA NA NA 3.6E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 4.1E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 9E-05 2E+01

TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+01

NOTES: TOTAL GENERAL TOXICITY HI = 1.5E-02
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.7E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.7E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.8E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 1.5E-02

TOTAL IMMUNE SYSTEM HI = 1.4E+01
TOTAL KIDNEY HI = 3.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 8.3E-02
TOTAL NOAEL HI = 1.1E-01

--
TOTAL SKIN HI = 3.5E-01

TOTAL RESPIRATORY HI = 1.9E-05
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TABLE 9-F.30
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.5E-08 NA -- NA 1.5E-08 -- NA --
Trichloroethene - Liver&NHL 1.1E-08 NA -- NA 1.1E-08 -- NA --
Trichloroethene -- NA -- NA Immune System 7.2E-03 NA -- 7.2E-03
Benzo(a)anthracene 1.0E-07 NA 3.8E-08 NA 1.4E-07 Kidney 1.0E-05 NA 3.8E-06 1.4E-05
Benzo(a)pyrene 1.7E-06 NA 6.2E-07 NA 2.3E-06 Kidney 1.7E-05 NA 6.3E-06 2.4E-05
Benzo(b)fluoranthene 3.5E-07 NA 1.3E-07 NA 4.8E-07 Kidney 3.5E-05 NA 1.3E-05 4.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-07 NA 5.1E-08 NA 1.9E-07 Kidney 1.4E-05 NA 5.1E-06 1.9E-05
Aroclor-1254 3.7E-06 NA 1.5E-06 NA 5.2E-06 Immune System 1.1E+00 NA 4.3E-01 1.5E+00
Aroclor-1260 1.6E-05 NA 6.3E-06 NA 2.2E-05 Immune System 4.7E+00 NA 1.8E+00 6.5E+00
Aluminum NC NA NC NA Nervous System 5.9E-02 NA -- 5.9E-02
Arsenic 1.4E-05 NA 1.1E-06 NA 1.5E-05 Skin 3.5E-01 NA 3.0E-02 3.8E-01
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 9.4E-02 NA -- 9.4E-02
Copper NC NA NC NA Undetermined 2.1E-02 NA -- 2.1E-02
Iron NC NA NC NA GI System 1.0E-01 NA -- 1.0E-01
Manganese NC NA NC NA Nervous System 1.4E-02 NA -- 1.4E-02
Mercury NC NA NC NA Immune System 3.7E-04 NA -- 3.7E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.9E-01 NA -- 2.9E-01
Vanadium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.3E-03 NA 3.6E-04 1.7E-03

--

CHEMICALEXPOSURE 
MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

EXPOSURE 
POINT

CHEMICAL TOTAL 3.6E-05 -- 9.8E-06 -- 5E-05 6.8E+00 -- 2.3E+00 9E+00

Uranium-238+D 4.0E-07 NA NA 2.3E-06 2.7E-06 NA NA NA
Uranium-235+D 4.1E-09 NA NA 1.5E-07 1.5E-07 NA NA NA
Uranium-234 4.9E-08 NA NA 8.3E-10 5.0E-08 NA NA NA
Thorium-232 2.9E-08 NA NA 4.6E-10 2.9E-08 NA NA NA
Radium-228+D 2.9E-07 NA NA 6.1E-06 6.4E-06 NA NA NA
Thorium-228+D 1.0E-07 NA NA 1.0E-05 1.1E-05 NA NA NA

RADIONUCLIDE TOTAL 8.7E-07 -- -- 1.9E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 9E+00

EXPOSURE MEDIUM TOTAL 7E-05 9E+00

SOIL AIR Trichloroethene - Kidney NA 4.3E-15 NA NA 4.3E-15 NA -- NA
Trichloroethene - Liver&NHL NA 2.5E-15 NA NA 2.5E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 4.8E-09 NA 4.8E-09
Benzo(a)anthracene NA 4.1E-14 NA NA 4.1E-14 NA -- NA
Benzo(a)pyrene NA 6.9E-13 NA NA 6.9E-13 NA -- NA
Benzo(b)fluoranthene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.6E-14 NA NA 5.6E-14 NA -- NA
Aroclor-1254 NA 2.8E-12 NA NA 2.8E-12 NA -- NA
Aroclor-1260 NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.9E-05 NA 1.9E-05
Chromium NA 1.0E-08 NA NA 1.0E-08 Respiratory NA 2.7E-06 NA 2.7E-06
Cobalt NA 1.6E-14 NA NA 1.6E-14 Respiratory NA 1.2E-05 NA 1.2E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.3E-05 NA 5.3E-05
Mercury NA NC NA NA Nervous System NA 9.9E-10 NA 9.9E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.30
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL
CHEMICALEXPOSURE 

MEDIUMMEDIUM EXPOSURE 
POINT

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.5E-06 NA 1.5E-06
Vanadium NA NC NA NA NA 2.7E-06 NA 2.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.1E-09 NA 2.1E-09

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 1.2E-04 -- 1E-04

Uranium-238+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA
Uranium-235+D NA 3.5E-12 NA NA 3.5E-12 NA NA NA
Uranium-234 NA 4.8E-11 NA NA 4.8E-11 NA NA NA
Thorium-232 NA 7.4E-11 NA NA 7.4E-11 NA NA NA
Radium-228+D NA 8.9E-12 NA NA 8.9E-12 NA NA NA
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.2E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

Trichloroethene - Kidney NA 2.9E-11 NA NA 2.9E-11 NA -- NA
Trichloroethene - Liver&NHL NA 1.7E-11 NA NA 1.7E-11 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 3.2E-05 NA 3.2E-05

CHEMICAL TOTAL -- 4.6E-11 -- -- 5E-11 -- 3.2E-05 -- 3E-05

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 5E-11 3E-05

EXPOSURE MEDIUM TOTAL 1E-08 2E-04

SOIL TOTAL 7E-05 9E+00

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING POND

SOIL TOTAL 7E 05 9E 00
PRODUCE PRODUCE Uranium-238+D 3.3E-08 NA NA NA 3.3E-08 NA NA NA

Uranium-235+D 3.5E-10 NA NA NA 3.5E-10 NA NA NA
Uranium-234 4.2E-09 NA NA NA 4.2E-09 NA NA NA
Thorium-232 9.5E-10 NA NA NA 9.5E-10 NA NA NA
Radium-228+D 4.1E-07 NA NA NA 4.1E-07 NA NA NA
Thorium-228+D 3.0E-09 NA NA NA 3.0E-09 NA NA NA

RADIONUCLIDE TOTAL 4.5E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 7E-05 9E+00

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 9E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.9E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.9E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.4E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.0E-01
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 8.1E+00
TOTAL KIDNEY HI = 3.1E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.3E-02
TOTAL NOAEL HI = 5.4E-02

--
TOTAL SKIN HI = 3.8E-01

TOTAL RESPIRATORY HI = 1.5E-05

AOI 2 & 4 SOILS AREA AT 
COOLING POND
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TABLE 9-F.31
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Benzo(a)anthracene 8.7E-08 NA 4.5E-08 NA 1.3E-07 Kidney 6.4E-06 NA 3.3E-06 9.8E-06
Benzo(a)pyrene 7.4E-07 NA 3.8E-07 NA 1.1E-06 Kidney 5.5E-06 NA 2.8E-06 8.3E-06
Benzo(b)fluoranthene 1.1E-07 NA 5.7E-08 NA 1.7E-07 Kidney 8.2E-06 NA 4.2E-06 1.2E-05
Benzo(k)fluoranthene 2.8E-09 NA 1.5E-09 NA 4.3E-09 Kidney 2.1E-06 NA 1.1E-06 3.2E-06
Indeno(1,2,3-cd)pyrene 4.6E-08 NA 2.4E-08 NA 7.0E-08 Kidney 3.4E-06 NA 1.8E-06 5.2E-06
Aroclor-1254 3.0E-06 NA 1.7E-06 NA 4.6E-06 Immune System 2.2E-01 NA 1.2E-01 3.4E-01
Aroclor-1260 1.2E-05 NA 6.8E-06 NA 1.9E-05 Immune System 8.8E-01 NA 4.9E-01 1.4E+00
Aluminum NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.6E-03 NA -- 1.6E-03
Arsenic 5.3E-06 NA 6.4E-07 NA 6.0E-06 Skin 3.4E-02 NA 4.1E-03 3.9E-02
Beryllium NC NA NC NA GI System 8.5E-04 NA -- 8.5E-04
Chromium NC NA NC NA NOAEL 5.0E-03 NA -- 5.0E-03
Cobalt NC NA NC NA Endocrine 1.1E-02 NA -- 1.1E-02
Copper NC NA NC NA Undetermined 7.3E-03 NA -- 7.3E-03
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.9E-03 NA -- 1.9E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.3E-02 NA -- 3.3E-02
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 5.5E-04 NA 2.2E-04 7.7E-04

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

--

CHEMICAL TOTAL 2.1E-05 -- 9.6E-06 -- 3E-05 1.2E+00 -- 6.2E-01 2E+00

Uranium-238+D 8.1E-07 NA NA 7.4E-06 8.2E-06 NA NA NA
Uranium-235+D 8.8E-09 NA NA 4.9E-07 5.0E-07 NA NA NA
Uranium-234 1.1E-07 NA NA 2.9E-09 1.1E-07 NA NA NA
Thorium-232 5.2E-08 NA NA 1.3E-09 5.3E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 1.7E-05 1.7E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 2.9E-05 2.9E-05 NA NA NA

RADIONUCLIDE TOTAL 1.7E-06 -- -- 5.4E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 9E-05 2E+00

EXPOSURE MEDIUM TOTAL 9E-05 2E+00

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND Benzo(a)anthracene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Benzo(a)pyrene NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Benzo(b)fluoranthene NA 2.4E-13 NA NA 2.4E-13 NA -- NA
Benzo(k)fluoranthene NA 6.2E-15 NA NA 6.2E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Aroclor-1254 NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Aroclor-1260 NA 5.0E-11 NA NA 5.0E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.2E-10 NA NA 2.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.0E-05 NA 1.0E-05

Beryllium NA 2.0E-11 NA NA 2.0E-11
Immune System / 

Respiratory NA 1.2E-06 NA 1.2E-06
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.2E-06 NA 2.2E-06
Cobalt NA 4.0E-14 NA NA 4.0E-14 Respiratory NA 7.6E-06 NA 7.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05
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TABLE 9-F.31
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.4E-07 NA 9.4E-07
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.8E-09 NA 4.8E-09

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 8.4E-05 -- 8E-05

Uranium-238+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA
Uranium-235+D NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Uranium-234 NA 2.4E-10 NA NA 2.4E-10 NA NA NA
Thorium-232 NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Radium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Thorium-228+D NA 9.7E-10 NA NA 9.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.7E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 8E-05

EXPOSURE MEDIUM TOTAL 1E-08 8E-05

SOIL TOTAL 9E-05 2E+00

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND Uranium-238+D 8.6E-07 NA NA NA 8.6E-07 NA NA NA
Uranium-235+D 9.7E-09 NA NA NA 9.7E-09 NA NA NA
Uranium-234 1.2E-07 NA NA NA 1.2E-07 NA NA NA
Thorium-232 2 2E-08 NA NA NA 2 2E-08 NA NA NAThorium-232 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Radium-228+D 9.4E-06 NA NA NA 9.4E-06 NA NA NA
Thorium-228+D 6.9E-08 NA NA NA 6.9E-08 NA NA NA

RADIONUCLIDE TOTAL 1.0E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 1E-04 2E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.6E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.0E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.0E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 1.6E-03

TOTAL IMMUNE SYSTEM HI = 1.7E+00
TOTAL KIDNEY HI = 3.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 9.0E-03
TOTAL NOAEL HI = 1.2E-02

--
TOTAL SKIN HI = 3.9E-02

TOTAL RESPIRATORY HI = 1.1E-05
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TABLE 9-F.32
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 2.2E-09 NA -- NA 2.2E-09 -- NA --
Trichloroethene - Liver&NHL 4.7E-09 NA -- NA 4.7E-09 -- NA --
Trichloroethene -- NA -- NA Immune System 7.7E-04 NA -- 7.7E-04
Benzo(a)anthracene 1.5E-08 NA 7.8E-09 NA 2.3E-08 Kidney 1.1E-06 NA 5.8E-07 1.7E-06
Benzo(a)pyrene 2.5E-07 NA 1.3E-07 NA 3.8E-07 Kidney 1.8E-06 NA 9.6E-07 2.8E-06
Benzo(b)fluoranthene 5.1E-08 NA 2.7E-08 NA 7.8E-08 Kidney 3.8E-06 NA 2.0E-06 5.7E-06
Indeno(1,2,3-cd)pyrene 2.0E-08 NA 1.1E-08 NA 3.1E-08 Kidney 1.5E-06 NA 7.8E-07 2.3E-06
Aroclor-1254 1.6E-06 NA 8.9E-07 NA 2.5E-06 Immune System 1.2E-01 NA 6.5E-02 1.8E-01
Aroclor-1260 6.9E-06 NA 3.9E-06 NA 1.1E-05 Immune System 5.0E-01 NA 2.8E-01 7.9E-01
Aluminum NC NA NC NA Nervous System 6.3E-03 NA -- 6.3E-03
Arsenic 5.8E-06 NA 7.0E-07 NA 6.5E-06 Skin 3.8E-02 NA 4.5E-03 4.2E-02
Chromium NC NA NC NA NOAEL 3.6E-03 NA -- 3.6E-03
Cobalt NC NA NC NA Endocrine 1.0E-02 NA -- 1.0E-02
Copper NC NA NC NA Undetermined 2.3E-03 NA -- 2.3E-03
Iron NC NA NC NA GI System 1.1E-02 NA -- 1.1E-02
Manganese NC NA NC NA Nervous System 1.5E-03 NA -- 1.5E-03
Mercury NC NA NC NA Immune System 4.0E-05 NA -- 4.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.1E-02 NA -- 3.1E-02
Vanadium NC NA NC NA Kidney 2.3E-03 NA -- 2.3E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.4E-04 NA 5.5E-05 1.9E-04

--

CHEMICALEXPOSURE 
MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

EXPOSURE 
POINT

CHEMICAL TOTAL 1.5E-05 -- 5.6E-06 -- 2E-05 7.3E-01 -- 3.5E-01 1E+00

Uranium-238+D 8.0E-07 NA NA 7.2E-06 8.0E-06 NA NA NA
Uranium-235+D 8.2E-09 NA NA 4.6E-07 4.6E-07 NA NA NA
Uranium-234 9.8E-08 NA NA 2.6E-09 1.0E-07 NA NA NA
Thorium-232 5.8E-08 NA NA 1.4E-09 5.9E-08 NA NA NA
Radium-228+D 5.8E-07 NA NA 1.9E-05 2.0E-05 NA NA NA
Thorium-228+D 2.0E-07 NA NA 3.3E-05 3.3E-05 NA NA NA

RADIONUCLIDE TOTAL 1.7E-06 -- -- 5.9E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 8E-05 1E+00

EXPOSURE MEDIUM TOTAL 8E-05 1E+00

SOIL AIR Trichloroethene - Kidney NA 3.4E-15 NA NA 3.4E-15 NA -- NA
Trichloroethene - Liver&NHL NA 5.9E-15 NA NA 5.9E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.8E-09 NA 2.8E-09
Benzo(a)anthracene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Benzo(a)pyrene NA 5.4E-13 NA NA 5.4E-13 NA -- NA
Benzo(b)fluoranthene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.5E-14 NA NA 4.5E-14 NA -- NA
Aroclor-1254 NA 6.6E-12 NA NA 6.6E-12 NA -- NA
Aroclor-1260 NA 2.8E-11 NA NA 2.8E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 2.4E-10 NA NA 2.4E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.1E-05 NA 1.1E-05
Chromium NA 8.0E-09 NA NA 8.0E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 3.8E-14 NA NA 3.8E-14 Respiratory NA 7.3E-06 NA 7.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Mercury NA NC NA NA Nervous System NA 5.8E-10 NA 5.8E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.32
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL
CHEMICALEXPOSURE 

MEDIUMMEDIUM EXPOSURE 
POINT

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.9E-07 NA 8.9E-07
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.2E-09 NA 1.2E-09

CHEMICAL TOTAL -- 8.3E-09 -- -- 8E-09 -- 7.2E-05 -- 7E-05

Uranium-238+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA
Uranium-235+D NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Uranium-234 NA 2.1E-10 NA NA 2.1E-10 NA NA NA
Thorium-232 NA 3.3E-10 NA NA 3.3E-10 NA NA NA
Radium-228+D NA 4.0E-11 NA NA 4.0E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.8E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 7E-05

Trichloroethene - Kidney NA 2.3E-11 NA NA 2.3E-11 NA -- NA
Trichloroethene - Liver&NHL NA 4.0E-11 NA NA 4.0E-11 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.9E-05 NA 1.9E-05

CHEMICAL TOTAL -- 6.3E-11 -- -- 6E-11 -- 1.9E-05 -- 2E-05

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-11 2E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 8E-05 1E+00

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING POND

SOIL TOTAL 8E 05 1E 00
PRODUCE PRODUCE Uranium-238+D 8.4E-07 NA NA NA 8.4E-07 NA NA NA

Uranium-235+D 9.0E-09 NA NA NA 9.0E-09 NA NA NA
Uranium-234 1.1E-07 NA NA NA 1.1E-07 NA NA NA
Thorium-232 2.4E-08 NA NA NA 2.4E-08 NA NA NA
Radium-228+D 1.1E-05 NA NA NA 1.1E-05 NA NA NA
Thorium-228+D 7.8E-08 NA NA NA 7.8E-08 NA NA NA

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 9E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.1E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.1E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 9.7E-01
TOTAL KIDNEY HI = 3.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.9E-03
TOTAL NOAEL HI = 5.8E-03

--
TOTAL SKIN HI = 4.2E-02

TOTAL RESPIRATORY HI = 8.8E-06

AOI 2 & 4 SOILS AREA AT 
COOLING POND
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TABLE 9-F.33
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 6.9E-02 NA -- 6.9E-02
Arsenic 5.7E-06 NA 4.8E-07 NA 6.2E-06 Skin 1.5E-01 NA 1.3E-02 1.6E-01
Beryllium NC NA NC NA GI System 2.8E-03 NA -- 2.8E-03
Chromium NC NA NC NA NOAEL 3.5E-02 NA -- 3.5E-02
Cobalt NC NA NC NA Endocrine 6.3E-02 NA -- 6.3E-02
Iron NC NA NC NA GI System 9.7E-02 NA -- 9.7E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.6E-03 NA -- 9.6E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.9E-01 NA -- 1.9E-01
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02

--

CHEMICAL TOTAL 5.7E-06 -- 4.8E-07 -- 6E-06 6.4E-01 -- 1.3E-02 7E-01

Uranium-238+D 2.6E-07 NA NA 1.5E-06 1.8E-06 NA NA NA
Uranium-235+D 2.6E-09 NA NA 9.3E-08 9.6E-08 NA NA NA
Uranium-234 3.4E-08 NA NA 5.7E-10 3.4E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06 NA NA NA

RADIONUCLIDE TOTAL 6.7E-07 -- -- 1.6E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 7E-01

EXPOSURE MEDIUM TOTAL 2E-05 7E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 3.6E-05 NA 3.6E-05

Arsenic NA 4.4E-11 NA NA 4.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.9E-06 NA 7.9E-06

Beryllium NA 3.1E-12 NA NA 3.1E-12
Immune System / 

Respiratory NA 7.4E-07 NA 7.4E-07
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.8E-06 NA 2.8E-06
Cobalt NA 1.1E-14 NA NA 1.1E-14 Respiratory NA 8.3E-06 NA 8.3E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.6E-05 NA 3.6E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.0E-06 NA 1.0E-06
Vanadium NA NC NA NA NA 3.6E-06 NA 3.6E-06

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 9.7E-05 -- 1E-04

Uranium-238+D NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Uranium-235+D NA 2.2E-12 NA NA 2.2E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 8.0E-12 NA NA 8.0E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.8E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 2E-05 7E-01
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TABLE 9-F.33
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE
AOI 10 NE WETLAND SOILS 

AREA Uranium-238+D 2.1E-08 NA NA NA 2.1E-08 NA NA NA
Uranium-235+D 2.2E-10 NA NA NA 2.2E-10 NA NA NA
Uranium-234 2.9E-09 NA NA NA 2.9E-09 NA NA NA
Thorium-232 8.5E-10 NA NA NA 8.5E-10 NA NA NA
Radium-228+D 3.6E-07 NA NA NA 3.6E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 3.9E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 2E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.3E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 9.9E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 7.4E-07
TOTAL KIDNEY HI = 2 2E 01TOTAL KIDNEY HI = 2.2E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.8E-02
TOTAL NOAEL HI = 3.5E-02

--
TOTAL SKIN HI = 1.6E-01

TOTAL RESPIRATORY HI = 1.2E-05
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TABLE 9-F.34
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 6.4E-02 NA -- 6.4E-02
Arsenic 4.5E-06 NA 3.8E-07 NA 4.9E-06 Skin 1.2E-01 NA 9.9E-03 1.3E-01
Chromium NC NA NC NA NOAEL 5.3E-02 NA -- 5.3E-02
Cobalt NC NA NC NA Endocrine 8.6E-02 NA -- 8.6E-02
Copper NC NA NC NA Undetermined 1.8E-02 NA -- 1.8E-02
Iron NC NA NC NA GI System 1.3E-01 NA -- 1.3E-01
Manganese NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.3E-01 NA -- 4.3E-01
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.5E-06 -- 3.8E-07 -- 5E-06 9.6E-01 -- 9.9E-03 1E+00

Uranium-238+D 6.1E-07 NA NA 3.5E-06 4.1E-06 NA NA NA
Uranium-235+D 6.0E-09 NA NA 2.1E-07 2.2E-07 NA NA NA
Uranium-234 7.6E-08 NA NA 1.3E-09 7.8E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 4.7E-10 3.0E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 6.3E-06 6.6E-06 NA NA NA
Thorium-228+D 1.0E-07 NA NA 1.1E-05 1.1E-05 NA NA NA

RADIONUCLIDE TOTAL 1.1E-06 -- -- 2.1E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 1E+00

EXPOSURE MEDIUM TOTAL 3E-05 1E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 3.4E-05 NA 3.4E-05

Arsenic NA 3.5E-11 NA NA 3.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.2E-06 NA 6.2E-06
Chromium NA 1.6E-08 NA NA 1.6E-08 Respiratory NA 4.2E-06 NA 4.2E-06
Cobalt NA 1.5E-14 NA NA 1.5E-14 Respiratory NA 1.1E-05 NA 1.1E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.3E-06 NA 2.3E-06
Vanadium NA NC NA NA NA 3.6E-06 NA 3.6E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.6E-08 -- -- 2E-08 -- 1.7E-04 -- 2E-04

Uranium-238+D NA 3.7E-10 NA NA 3.7E-10 NA NA NA
Uranium-235+D NA 5.0E-12 NA NA 5.0E-12 NA NA NA
Uranium-234 NA 7.5E-11 NA NA 7.5E-11 NA NA NA
Thorium-232 NA 7.6E-11 NA NA 7.6E-11 NA NA NA
Radium-228+D NA 9.2E-12 NA NA 9.2E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 7.9E-10 -- -- 8E-10 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-04

EXPOSURE MEDIUM TOTAL 2E-08 2E-04

SOIL TOTAL 3E-05 1E+00
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TABLE 9-F.34
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE Uranium-238+D 5.0E-08 NA NA NA 5.0E-08 NA NA NA
Uranium-235+D 5.1E-10 NA NA NA 5.1E-10 NA NA NA
Uranium-234 6.6E-09 NA NA NA 6.6E-09 NA NA NA
Thorium-232 9.8E-10 NA NA NA 9.8E-10 NA NA NA
Radium-228+D 4.2E-07 NA NA NA 4.2E-07 NA NA NA
Thorium-228+D 3.1E-09 NA NA NA 3.1E-09 NA NA NA

RADIONUCLIDE TOTAL 4.8E-07 -- -- -- 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 5E-07 0E+00

EXPOSURE MEDIUM TOTAL 5E-07 0E+00

PRODUCE TOTAL 5E-07 0E+00
RECEPTOR TOTAL 3E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.6E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.3E-01
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 4.6E-01

AOI 10 NE WETLAND SOILS 
AREA

--
--

TOTAL NERVOUS SYSTEM HI = 9.3E-02
TOTAL NOAEL HI = 7.1E-02

--
TOTAL SKIN HI = 1.3E-01

TOTAL RESPIRATORY HI = 1.6E-05
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TABLE 9-F.35
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 7.4E-03 NA -- 7.4E-03
Arsenic 2.5E-06 NA 2.9E-07 NA 2.8E-06 Skin 1.6E-02 NA 1.9E-03 1.8E-02
Beryllium NC NA NC NA GI System 3.0E-04 NA -- 3.0E-04
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 6.7E-03 NA -- 6.7E-03
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-03 NA -- 1.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03

--

CHEMICAL TOTAL 2.5E-06 -- 2.9E-07 -- 3E-06 6.9E-02 -- 1.9E-03 7E-02

Uranium-238+D 5.2E-07 NA NA 4.7E-06 5.2E-06 NA NA NA
Uranium-235+D 5.2E-09 NA NA 2.9E-07 3.0E-07 NA NA NA
Uranium-234 6.7E-08 NA NA 1.8E-09 6.9E-08 NA NA NA
Thorium-232 5.2E-08 NA NA 1.3E-09 5.3E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 1.7E-05 1.7E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 2.9E-05 2.9E-05 NA NA NA

RADIONUCLIDE TOTAL 1.3E-06 -- -- 5.1E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 7E-02

EXPOSURE MEDIUM TOTAL 6E-05 7E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.6E-06 NA 4.6E-06

Beryllium NA 7.1E-12 NA NA 7.1E-12
Immune System / 

Respiratory NA 4.3E-07 NA 4.3E-07
Chromium NA 8.5E-09 NA NA 8.5E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 2.5E-14 NA NA 2.5E-14 Respiratory NA 4.9E-06 NA 4.9E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.8E-07 NA 5.8E-07
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06

CHEMICAL TOTAL -- 8.6E-09 -- -- 9E-09 -- 5.7E-05 -- 6E-05

Uranium-238+D NA 7.0E-10 NA NA 7.0E-10 NA NA NA
Uranium-235+D NA 9.8E-12 NA NA 9.8E-12 NA NA NA
Uranium-234 NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Thorium-232 NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Radium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Thorium-228+D NA 9.7E-10 NA NA 9.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.2E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 6E-05 7E-02
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TABLE 9-F.35
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE
AOI 10 NE WETLAND SOILS 

AREA Uranium-238+D 5.5E-07 NA NA NA 5.5E-07 NA NA NA
Uranium-235+D 5.7E-09 NA NA NA 5.7E-09 NA NA NA
Uranium-234 7.4E-08 NA NA NA 7.4E-08 NA NA NA
Thorium-232 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Radium-228+D 9.4E-06 NA NA NA 9.4E-06 NA NA NA
Thorium-228+D 6.9E-08 NA NA NA 6.9E-08 NA NA NA

RADIONUCLIDE TOTAL 1.0E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.7E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 4.3E-07
TOTAL KIDNEY HI = 2 3E 02TOTAL KIDNEY HI = 2.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.4E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 6.9E-06
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TABLE 9-F.36
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 6.8E-03 NA -- 6.8E-03
Arsenic 1.9E-06 NA 2.3E-07 NA 2.2E-06 Skin 1.3E-02 NA 1.5E-03 1.4E-02
Chromium NC NA NC NA NOAEL 5.7E-03 NA -- 5.7E-03
Cobalt NC NA NC NA Endocrine 9.2E-03 NA -- 9.2E-03
Copper NC NA NC NA Undetermined 1.9E-03 NA -- 1.9E-03
Iron NC NA NC NA GI System 1.4E-02 NA -- 1.4E-02
Manganese NC NA NC NA Nervous System 3.2E-03 NA -- 3.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.6E-02 NA -- 4.6E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.9E-06 -- 2.3E-07 -- 2E-06 1.0E-01 -- 1.5E-03 1E-01

Uranium-238+D 1.2E-06 NA NA 1.1E-05 1.2E-05 NA NA NA
Uranium-235+D 1.2E-08 NA NA 6.7E-07 6.8E-07 NA NA NA
Uranium-234 1.5E-07 NA NA 4.1E-09 1.6E-07 NA NA NA
Thorium-232 6.0E-08 NA NA 1.5E-09 6.1E-08 NA NA NA
Radium-228+D 5.9E-07 NA NA 2.0E-05 2.0E-05 NA NA NA
Thorium-228+D 2.1E-07 NA NA 3.4E-05 3.4E-05 NA NA NA

RADIONUCLIDE TOTAL 2.2E-06 -- -- 6.5E-05 7E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 1E-01

EXPOSURE MEDIUM TOTAL 7E-05 1E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05

Arsenic NA 8.1E-11 NA NA 8.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06
Chromium NA 1.3E-08 NA NA 1.3E-08 Respiratory NA 2.5E-06 NA 2.5E-06
Cobalt NA 3.5E-14 NA NA 3.5E-14 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.5E-05 NA 6.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.3E-06 NA 1.3E-06
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.3E-08 -- -- 1E-08 -- 1.0E-04 -- 1E-04

Uranium-238+D NA 1.6E-09 NA NA 1.6E-09 NA NA NA
Uranium-235+D NA 2.2E-11 NA NA 2.2E-11 NA NA NA
Uranium-234 NA 3.3E-10 NA NA 3.3E-10 NA NA NA
Thorium-232 NA 3.4E-10 NA NA 3.4E-10 NA NA NA
Radium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 3.5E-09 -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 1E-04

EXPOSURE MEDIUM TOTAL 2E-08 1E-04

SOIL TOTAL 7E-05 1E-01
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TABLE 9-F.36
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE Uranium-238+D 1.3E-06 NA NA NA 1.3E-06 NA NA NA
Uranium-235+D 1.3E-08 NA NA NA 1.3E-08 NA NA NA
Uranium-234 1.7E-07 NA NA NA 1.7E-07 NA NA NA
Thorium-232 2.5E-08 NA NA NA 2.5E-08 NA NA NA
Radium-228+D 1.1E-05 NA NA NA 1.1E-05 NA NA NA
Thorium-228+D 8.0E-08 NA NA NA 8.0E-08 NA NA NA

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 8E-05 1E-01

TOTAL RISK ACROSS ALL MEDIA 8E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.2E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.4E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 4.9E-02

AOI 10 NE WETLAND SOILS 
AREA

--
--

TOTAL NERVOUS SYSTEM HI = 1.0E-02
TOTAL NOAEL HI = 7.6E-03

--
TOTAL SKIN HI = 1.4E-02

TOTAL RESPIRATORY HI = 9.2E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-036-Future-B3-Adult-Res.xls, SUMMARY Page 2 of 2 6/19/2012



TABLE 9-F.37
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA Benzo(a)anthracene 4.1E-06 NA 1.5E-06 NA 5.6E-06 Kidney 4.1E-04 NA 1.5E-04 5.6E-04

Benzo(a)pyrene 4.3E-05 NA 1.6E-05 NA 5.9E-05 Kidney 4.3E-04 NA 1.6E-04 5.9E-04
Benzo(b)fluoranthene 6.8E-06 NA 2.5E-06 NA 9.3E-06 Kidney 6.9E-04 NA 2.5E-04 9.4E-04
Benzo(k)fluoranthene 9.2E-08 NA 3.3E-08 NA 1.3E-07 Kidney 9.2E-05 NA 3.4E-05 1.3E-04
Carbazole 2.6E-09 NA 7.3E-10 NA 3.4E-09 -- NA --
Indeno(1,2,3-cd)pyrene 2.0E-06 NA 7.1E-07 NA 2.7E-06 Kidney 2.0E-04 NA 7.1E-05 2.7E-04
Aroclor-1254 1.3E-07 NA 5.1E-08 NA 1.8E-07 Immune System 3.8E-02 NA 1.5E-02 5.3E-02
Aroclor-1260 7.9E-08 NA 3.1E-08 NA 1.1E-07 Immune System 2.3E-02 NA 9.0E-03 3.2E-02
Aluminum NC NA NC NA Nervous System 4.0E-02 NA -- 4.0E-02
Arsenic 5.7E-06 NA 4.8E-07 NA 6.1E-06 Skin 1.5E-01 NA 1.2E-02 1.6E-01
Beryllium NC NA NC NA GI System 8.5E-04 NA -- 8.5E-04
Chromium NC NA NC NA NOAEL 3.5E-02 NA -- 3.5E-02
Cobalt NC NA NC NA Endocrine 8.8E-02 NA -- 8.8E-02
Copper NC NA NC NA Undetermined 2.5E-03 NA -- 2.5E-03
Iron NC NA NC NA GI System 9.4E-02 NA -- 9.4E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.3E-02 NA -- 1.3E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.0E-02 NA -- 3.0E-02
Vanadium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 6.2E-05 -- 2.1E-05 -- 8E-05 5.4E-01 -- 3.7E-02 6E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 4.1E-08 NA NA 2.4E-07 2.8E-07 NA NA NA
Uranium-235+D 4.1E-10 NA NA 1.5E-08 1.5E-08 NA NA NA
Uranium-234 5.2E-09 NA NA 8.9E-11 5.3E-09 NA NA NA
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06 NA NA NA

RADIONUCLIDE TOTAL 4.2E-07 -- -- 1.5E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 6E-01

EXPOSURE MEDIUM TOTAL 1E-04 6E-01

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA Benzo(a)anthracene NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Benzo(a)pyrene NA 1.7E-11 NA NA 1.7E-11 NA -- NA
Benzo(b)fluoranthene NA 2.7E-12 NA NA 2.7E-12 NA -- NA
Benzo(k)fluoranthene NA 3.7E-14 NA NA 3.7E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.8E-13 NA NA 7.8E-13 NA -- NA
Aroclor-1254 NA 9.9E-14 NA NA 9.9E-14 NA -- NA
Aroclor-1260 NA 6.0E-14 NA NA 6.0E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05

Arsenic NA 4.3E-11 NA NA 4.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.8E-06 NA 7.8E-06

Beryllium NA 9.3E-13 NA NA 9.3E-13
Immune System / 

Respiratory NA 2.3E-07 NA 2.3E-07
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.8E-06 NA 2.8E-06
Cobalt NA 1.5E-14 NA NA 1.5E-14 Respiratory NA 1.2E-05 NA 1.2E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.1E-05 NA 5.1E-05
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TABLE 9-F.37
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.6E-07 NA 1.6E-07
Vanadium NA NC NA NA NA 2.7E-06 NA 2.7E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 9.7E-05 -- 1E-04

Uranium-238+D NA 2.5E-11 NA NA 2.5E-11 NA NA NA
Uranium-235+D NA 3.5E-13 NA NA 3.5E-13 NA NA NA
Uranium-234 NA 5.1E-12 NA NA 5.1E-12 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 8.0E-12 NA NA 8.0E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.2E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 1E-04 6E-01

PRODUCE PRODUCE
RT 62 OUTFALL AND 
EMBAYMENT AREA Uranium-238+D 3.3E-09 NA NA NA 3.3E-09 NA NA NA

Uranium-235+D 3.5E-11 NA NA NA 3.5E-11 NA NA NA
Uranium-234 4.5E-10 NA NA NA 4.5E-10 NA NA NA
Thorium-232 8.5E-10 NA NA NA 8.5E-10 NA NA NA
Radium-228+D 3 6E-07 NA NA NA 3 6E-07 NA NA NARadium-228+D 3.6E-07 NA NA NA 3.6E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 3.7E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 1E-04 6E-01

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.8E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 9.5E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 8.5E-02
TOTAL KIDNEY HI = 5.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 5.3E-02
TOTAL NOAEL HI = 3.8E-02

--
TOTAL SKIN HI = 1.6E-01

TOTAL RESPIRATORY HI = 1.5E-05
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TABLE 9-F.38
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Benzo(a)anthracene 1.1E-06 NA 4.1E-07 NA 1.5E-06 Kidney 1.1E-04 NA 4.1E-05 1.5E-04
Benzo(a)pyrene 1.2E-05 NA 4.3E-06 NA 1.6E-05 Kidney 1.2E-04 NA 4.3E-05 1.6E-04
Benzo(b)fluoranthene 1.9E-06 NA 7.0E-07 NA 2.6E-06 Kidney 1.9E-04 NA 7.0E-05 2.6E-04
Benzo(k)fluoranthene 5.0E-08 NA 1.8E-08 NA 6.8E-08 Kidney 5.0E-05 NA 1.8E-05 6.8E-05
Carbazole 9.7E-10 NA 2.7E-10 NA 1.2E-09 -- NA --
Indeno(1,2,3-cd)pyrene 6.9E-07 NA 2.5E-07 NA 9.4E-07 Kidney 6.9E-05 NA 2.5E-05 9.5E-05
Aluminum NC NA NC NA Nervous System 5.9E-02 NA -- 5.9E-02
Arsenic 6.2E-06 NA 5.2E-07 NA 6.7E-06 Skin 1.6E-01 NA 1.4E-02 1.7E-01
Chromium NC NA NC NA NOAEL 4.8E-02 NA -- 4.8E-02
Cobalt NC NA NC NA Endocrine 9.8E-02 NA -- 9.8E-02
Copper NC NA NC NA Undetermined 5.1E-03 NA -- 5.1E-03
Iron NC NA NC NA GI System 1.6E-01 NA -- 1.6E-01
Manganese NC NA NC NA Nervous System 1.3E-02 NA -- 1.3E-02
Mercury NC NA NC NA Immune System 7.8E-04 NA -- 7.8E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.8E-01 NA -- 1.8E-01
Vanadium NC NA NC NA Kidney 3.7E-02 NA -- 3.7E-02
Zirconium NA -- NA --

--

CHEMICAL TOTAL 2.2E-05 -- 6.2E-06 -- 3E-05 7.7E-01 -- 1.4E-02 8E-01

Uranium-238+D 2.6E-07 NA NA 1.5E-06 1.7E-06 NA NA NA
Uranium-235+D 2.6E-09 NA NA 9.1E-08 9.4E-08 NA NA NA
Uranium-234 3.4E-08 NA NA 5.7E-10 3.4E-08 NA NA NA
Th i 232 2 6E 08 NA NA 4 2E 10 2 7E 08 NA NA NA

RT 62 OUTFALL AND 
EMBAYMENT AREA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-232 2.6E-08 NA NA 4.2E-10 2.7E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.5E-06 5.8E-06 NA NA NA
Thorium-228+D 9.2E-08 NA NA 9.5E-06 9.6E-06 NA NA NA

RADIONUCLIDE TOTAL 6.7E-07 -- -- 1.7E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 5E-05 8E-01

EXPOSURE MEDIUM TOTAL 5E-05 8E-01

SOIL AIR Benzo(a)anthracene NA 4.5E-13 NA NA 4.5E-13 NA -- NA
Benzo(a)pyrene NA 4.7E-12 NA NA 4.7E-12 NA -- NA
Benzo(b)fluoranthene NA 7.7E-13 NA NA 7.7E-13 NA -- NA
Benzo(k)fluoranthene NA 2.0E-14 NA NA 2.0E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.8E-13 NA NA 2.8E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.2E-05 NA 3.2E-05

Arsenic NA 4.7E-11 NA NA 4.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.5E-06 NA 8.5E-06
Chromium NA 1.5E-08 NA NA 1.5E-08 Respiratory NA 3.8E-06 NA 3.8E-06
Cobalt NA 1.7E-14 NA NA 1.7E-14 Respiratory NA 1.3E-05 NA 1.3E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.8E-05 NA 4.8E-05
Mercury NA NC NA NA Nervous System NA 2.1E-09 NA 2.1E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.7E-07 NA 9.7E-07
Vanadium NA NC NA NA NA 4.9E-06 NA 4.9E-06
Zirconium NA NA -- NA

CHEMICAL TOTAL -- 1.5E-08 -- -- 1E-08 -- 1.1E-04 -- 1E-04

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA
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TABLE 9-F.38
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Uranium-238+D NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Uranium-235+D NA 2.2E-12 NA NA 2.2E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 6.7E-11 NA NA 6.7E-11 NA NA NA
Radium-228+D NA 8.1E-12 NA NA 8.1E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.9E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 1E-04

EXPOSURE MEDIUM TOTAL 2E-08 1E-04

SOIL TOTAL 5E-05 8E-01
PRODUCE PRODUCE Uranium-238+D 2.1E-08 NA NA NA 2.1E-08 NA NA NA

Uranium-235+D 2.2E-10 NA NA NA 2.2E-10 NA NA NA
Uranium-234 2.9E-09 NA NA NA 2.9E-09 NA NA NA
Thorium-232 8.6E-10 NA NA NA 8.6E-10 NA NA NA
Radium-228+D 3.7E-07 NA NA NA 3.7E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 4.0E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 5E-05 8E-01

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E-01

RT 62 OUTFALL AND 
EMBAYMENT AREA

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.8E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.6E-01
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 7.8E-04
TOTAL KIDNEY HI = 2.2E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.2E-02
TOTAL NOAEL HI = 5.3E-02

--
TOTAL SKIN HI = 1.7E-01

TOTAL RESPIRATORY HI = 1.7E-05
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TABLE 9-F.39
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
RT 62 OUTFALL AND 
EMBAYMENT AREA Benzo(a)anthracene 6.0E-07 NA 3.1E-07 NA 9.1E-07 Kidney 4.4E-05 NA 2.3E-05 6.7E-05

Benzo(a)pyrene 6.2E-06 NA 3.2E-06 NA 9.5E-06 Kidney 4.6E-05 NA 2.4E-05 7.0E-05
Benzo(b)fluoranthene 9.9E-07 NA 5.2E-07 NA 1.5E-06 Kidney 7.4E-05 NA 3.8E-05 1.1E-04
Benzo(k)fluoranthene 1.3E-08 NA 6.9E-09 NA 2.0E-08 Kidney 9.9E-06 NA 5.1E-06 1.5E-05
Carbazole 1.1E-09 NA 4.5E-10 NA 1.6E-09 -- NA --
Indeno(1,2,3-cd)pyrene 2.8E-07 NA 1.5E-07 NA 4.3E-07 Kidney 2.1E-05 NA 1.1E-05 3.2E-05
Aroclor-1254 5.6E-08 NA 3.1E-08 NA 8.8E-08 Immune System 4.1E-03 NA 2.3E-03 6.4E-03
Aroclor-1260 3.4E-08 NA 1.9E-08 NA 5.3E-08 Immune System 2.5E-03 NA 1.4E-03 3.8E-03
Aluminum NC NA NC NA Nervous System 4.3E-03 NA -- 4.3E-03
Arsenic 2.4E-06 NA 2.9E-07 NA 2.7E-06 Skin 1.6E-02 NA 1.9E-03 1.8E-02
Beryllium NC NA NC NA GI System 9.1E-05 NA -- 9.1E-05
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 9.5E-03 NA -- 9.5E-03
Copper NC NA NC NA Undetermined 2.7E-04 NA -- 2.7E-04
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E-03 NA -- 1.4E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.3E-03 NA -- 3.3E-03
Vanadium NC NA NC NA Kidney 2.2E-03 NA -- 2.2E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.1E-05 -- 4.6E-06 -- 2E-05 5.7E-02 -- 5.6E-03 6E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 8.1E-08 NA NA 7.4E-07 8.2E-07 NA NA NA
Uranium-235+D 8.2E-10 NA NA 4.6E-08 4.6E-08 NA NA NA
Uranium-234 1.0E-08 NA NA 2.8E-10 1.1E-08 NA NA NA
Thorium-232 5.2E-08 NA NA 1.3E-09 5.3E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 1.7E-05 1.7E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 2.9E-05 2.9E-05 NA NA NA

RADIONUCLIDE TOTAL 8.4E-07 -- -- 4.7E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 6E-02

EXPOSURE MEDIUM TOTAL 6E-05 6E-02

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA Benzo(a)anthracene NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Benzo(a)pyrene NA 1.4E-11 NA NA 1.4E-11 NA -- NA
Benzo(b)fluoranthene NA 2.2E-12 NA NA 2.2E-12 NA -- NA
Benzo(k)fluoranthene NA 2.9E-14 NA NA 2.9E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.2E-13 NA NA 6.2E-13 NA -- NA
Aroclor-1254 NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Aroclor-1260 NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.2E-05 NA 1.2E-05

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.6E-06 NA 4.6E-06

Beryllium NA 2.2E-12 NA NA 2.2E-12
Immune System / 

Respiratory NA 1.3E-07 NA 1.3E-07
Chromium NA 8.5E-09 NA NA 8.5E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 3.6E-14 NA NA 3.6E-14 Respiratory NA 6.8E-06 NA 6.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.0E-05 NA 3.0E-05
Thallium NA NC NA NA NA -- NA
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TABLE 9-F.39
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.4E-08 NA 9.4E-08
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 8.6E-09 -- -- 9E-09 -- 5.7E-05 -- 6E-05

Uranium-238+D NA 1.1E-10 NA NA 1.1E-10 NA NA NA
Uranium-235+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Uranium-234 NA 2.3E-11 NA NA 2.3E-11 NA NA NA
Thorium-232 NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Radium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Thorium-228+D NA 9.7E-10 NA NA 9.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.4E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 6E-05 6E-02

PRODUCE PRODUCE
RT 62 OUTFALL AND 
EMBAYMENT AREA Uranium-238+D 8.6E-08 NA NA NA 8.6E-08 NA NA NA

Uranium-235+D 9.0E-10 NA NA NA 9.0E-10 NA NA NA
Uranium-234 1.1E-08 NA NA NA 1.1E-08 NA NA NA
Thorium-232 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Radium-228+D 9.4E-06 NA NA NA 9.4E-06 NA NA NA
Thorium-228+D 6 9E-08 NA NA NA 6 9E-08 NA NA NAThorium-228+D 6.9E-08 NA NA NA 6.9E-08 NA NA NA

RADIONUCLIDE TOTAL 9.6E-06 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 6E-02

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.5E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 1.0E-02
TOTAL KIDNEY HI = 5.8E-03

--
--

TOTAL NERVOUS SYSTEM HI = 5.7E-03
TOTAL NOAEL HI = 4.0E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 8.6E-06
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TABLE 9-F.40
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Benzo(a)anthracene 1.6E-07 NA 8.5E-08 NA 2.5E-07 Kidney 1.2E-05 NA 6.3E-06 1.8E-05
Benzo(a)pyrene 1.7E-06 NA 9.0E-07 NA 2.6E-06 Kidney 1.3E-05 NA 6.6E-06 1.9E-05
Benzo(b)fluoranthene 2.8E-07 NA 1.4E-07 NA 4.2E-07 Kidney 2.1E-05 NA 1.1E-05 3.1E-05
Benzo(k)fluoranthene 7.3E-09 NA 3.8E-09 NA 1.1E-08 Kidney 5.4E-06 NA 2.8E-06 8.2E-06
Carbazole 4.1E-10 NA 1.7E-10 NA 5.8E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.0E-07 NA 5.2E-08 NA 1.5E-07 Kidney 7.4E-06 NA 3.9E-06 1.1E-05
Aluminum NC NA NC NA Nervous System 6.4E-03 NA -- 6.4E-03
Arsenic 2.7E-06 NA 3.2E-07 NA 3.0E-06 Skin 1.7E-02 NA 2.1E-03 1.9E-02
Chromium NC NA NC NA NOAEL 5.1E-03 NA -- 5.1E-03
Cobalt NC NA NC NA Endocrine 1.1E-02 NA -- 1.1E-02
Copper NC NA NC NA Undetermined 5.5E-04 NA -- 5.5E-04
Iron NC NA NC NA GI System 1.8E-02 NA -- 1.8E-02
Manganese NC NA NC NA Nervous System 1.4E-03 NA -- 1.4E-03
Mercury NC NA NC NA Immune System 8.4E-05 NA -- 8.4E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02
Vanadium NC NA NC NA Kidney 4.0E-03 NA -- 4.0E-03
Zirconium NA -- NA --

--

CHEMICAL TOTAL 4.9E-06 -- 1.5E-06 -- 6E-06 8.3E-02 -- 2.1E-03 8E-02

Uranium-238+D 5.1E-07 NA NA 4.6E-06 5.2E-06 NA NA NA
Uranium-235+D 5.1E-09 NA NA 2.8E-07 2.9E-07 NA NA NA
Uranium-234 6.7E-08 NA NA 1.8E-09 6.9E-08 NA NA NA
Thorium-232 5.3E-08 NA NA 1.3E-09 5.4E-08 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RT 62 OUTFALL AND 
EMBAYMENT AREA

Radium-228+D 5.2E-07 NA NA 1.7E-05 1.8E-05 NA NA NA
Thorium-228+D 1.8E-07 NA NA 3.0E-05 3.0E-05 NA NA NA

RADIONUCLIDE TOTAL 1.3E-06 -- -- 5.2E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 8E-02

EXPOSURE MEDIUM TOTAL 6E-05 8E-02

SOIL AIR
DUST AT RT 62 OUTFALL AND 

EMBAYMENT AREA Benzo(a)anthracene NA 3.6E-13 NA NA 3.6E-13 NA -- NA
Benzo(a)pyrene NA 3.8E-12 NA NA 3.8E-12 NA -- NA
Benzo(b)fluoranthene NA 6.1E-13 NA NA 6.1E-13 NA -- NA
Benzo(k)fluoranthene NA 1.6E-14 NA NA 1.6E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.2E-13 NA NA 2.2E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 1.1E-10 NA NA 1.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.0E-06 NA 5.0E-06
Chromium NA 1.2E-08 NA NA 1.2E-08 Respiratory NA 2.2E-06 NA 2.2E-06
Cobalt NA 4.0E-14 NA NA 4.0E-14 Respiratory NA 7.6E-06 NA 7.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05
Mercury NA NC NA NA Nervous System NA 1.2E-09 NA 1.2E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.7E-07 NA 5.7E-07
Vanadium NA NC NA NA NA 2.8E-06 NA 2.8E-06
Zirconium NA NA -- NA

CHEMICAL TOTAL -- 1.2E-08 -- -- 1E-08 -- 6.5E-05 -- 6E-05
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TABLE 9-F.40
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Uranium-238+D NA 6.9E-10 NA NA 6.9E-10 NA NA NA
Uranium-235+D NA 9.6E-12 NA NA 9.6E-12 NA NA NA
Uranium-234 NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Thorium-232 NA 3.0E-10 NA NA 3.0E-10 NA NA NA
Radium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Thorium-228+D NA 9.9E-10 NA NA 9.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.2E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 6E-05 8E-02
PRODUCE PRODUCE Uranium-238+D 5.4E-07 NA NA NA 5.4E-07 NA NA NA

Uranium-235+D 5.6E-09 NA NA NA 5.6E-09 NA NA NA
Uranium-234 7.4E-08 NA NA NA 7.4E-08 NA NA NA
Thorium-232 2.2E-08 NA NA NA 2.2E-08 NA NA NA
Radium-228+D 9.6E-06 NA NA NA 9.6E-06 NA NA NA
Thorium-228+D 7.1E-08 NA NA NA 7.1E-08 NA NA NA

RADIONUCLIDE TOTAL 1.0E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 7E-05 8E-02

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E-02

RT 62 OUTFALL AND 
EMBAYMENT AREA

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.0E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.0E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.8E-02
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 8.4E-05
TOTAL KIDNEY HI = 2.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.8E-03
TOTAL NOAEL HI = 5.7E-03

--
TOTAL SKIN HI = 1.9E-02

TOTAL RESPIRATORY HI = 9.8E-06
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TABLE 9-F.41
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

1,1-Dichloroethane 4.3E-07 NA 2.3E-08 NA 4.5E-07 Kidney 4.4E-03 NA 2.3E-04 4.6E-03
1,1-Dichloroethene NC NA NC NA Liver 1.0E-02 NA 9.0E-04 1.1E-02
Chloroform -- NA -- NA Liver 8.3E-03 NA 4.9E-04 8.8E-03
Cis-1,2-Dichloroethene NC NA NC NA Undetermined 1.2E-02 NA -- 1.2E-02
Methyl Tertbutyl Ether 3.5E-07 NA -- NA 3.5E-07 Liver 7.6E-03 NA -- 7.6E-03
Tetrachloroethene 9.9E-07 NA 3.8E-07 NA 1.4E-06 Nervous System 9.6E-01 NA 3.7E-01 1.3E+00
Trichloroethene - Kidney 5.5E-06 NA 5.9E-07 NA 6.1E-06 -- NA --
Trichloroethene - Liver&NHL 4.0E-06 NA 4.3E-07 NA 4.4E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 2.6E+00 NA 1.6E-01 2.7E+00
1,4-Dioxane 1.1E-05 NA 2.6E-08 NA 1.1E-05 Liver 4.2E-02 NA 1.0E-04 4.2E-02
Bis(2-Ethylhexyl)phthalate 1.1E-06 NA 1.0E-06 NA 2.1E-06 Liver 4.4E-02 NA 4.4E-02 8.8E-02
Aluminum NC NA NC NA Nervous System 9.0E-01 NA -- 9.0E-01

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.2E-01 NA 1.8E-02 6.4E-01
Arsenic 1.6E-04 NA 6.9E-07 NA 1.6E-04 Skin 4.1E+00 NA 1.8E-02 4.1E+00
Barium NC NA NC NA Kidney 1.8E-01 NA 1.1E-02 1.9E-01
Beryllium NC NA NC NA GI System 1.4E-01 NA 8.7E-02 2.3E-01
Cadmium NC NA NC NA Kidney 8.2E-02 NA 7.3E-03 9.0E-02
Chromium NC NA NC NA NOAEL 2.8E+00 NA 1.0E+00 3.8E+00
Cobalt NC NA NC NA Endocrine 1.3E+01 NA 5.6E-02 1.3E+01
Copper NC NA NC NA Undetermined 3.8E+00 NA 1.7E-02 3.8E+00
Iron NC NA NC NA GI System 5.5E+00 NA -- 5.5E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 3.5E+00 NA 3.9E-01 3.9E+00
Molybdenum NC NA NC NA Kidney 1.8E+01 NA 7.8E-02 1.8E+01
Nickel NC NA NC NA General Toxicity 1 9E 02 NA 4 1E 04 1 9E 02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND 
WATER

GROUND WATER ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

Nickel NC NA NC NA General Toxicity 1.9E-02 NA 4.1E-04 1.9E-02
Silica NC NA NC NA -- NA --
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.8E+02 NA 3.9E+00 8.80E+02
Vanadium NC NA NC NA Kidney 4.3E-01 NA 7.4E-02 5.1E-01
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 6.3E-01 NA -- 6.3E-01
Nitrate as N NC NA NC NA Hematological 6.8E+00 NA -- 6.8E+00
Nitrite as N NC NA NC NA Hematological 2.0E+00 NA -- 2.0E+00
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 1.8E-04 -- 3.2E-06 -- 2E-04 9.4E+02 -- 6.2E+00 9.48E+02

Uranium-238+D 5.0E-04 NA NA NA 5.0E-04 NA NA NA
Uranium-235+D 5.4E-06 NA NA NA 5.4E-06 NA NA NA
Uranium-234 6.9E-05 NA NA NA 6.9E-05 NA NA NA
Thorium-232 1.0E-07 NA NA NA 1.0E-07 NA NA NA
Radium-228+D 1.0E-06 NA NA NA 1.0E-06 NA NA NA
Thorium-228+D 3.0E-07 NA NA NA 3.0E-07 NA NA NA

RADIONUCLIDE TOTAL 5.8E-04 -- -- -- 6E-04 -- -- -- --

EXPOSURE POINT TOTAL 8E-04 9.48E+02

EXPOSURE MEDIUM TOTAL 8E-04 9.48E+02
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TABLE 9-F.41
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 2.5E-08 NA NA 2.5E-08 Kidney NA 3.7E-05 NA 3.7E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 5.3E-04 NA 5.3E-04

Chloroform NA 3.4E-08 NA NA 3.4E-08 Liver NA 1.8E-04 NA 1.8E-04
Cis-1,2-Dichloroethene NA NC NA NA NA -- NA
Methyl Tertbutyl Ether NA 1.1E-08 NA NA 1.1E-08 Liver / Kidney NA 1.6E-04 NA 1.6E-04
Tetrachloroethene NA 3.1E-08 NA NA 3.1E-08 Nervous System NA 3.0E-02 NA 3.0E-02
Trichloroethene - Kidney NA 1.2E-07 NA NA 1.2E-07 NA -- NA
Trichloroethene - Liver&NHL NA 7.2E-08 NA NA 7.2E-08 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.3E-01 NA 1.3E-01

CHEMICAL TOTAL -- 3.0E-07 -- -- 3E-07 -- 1.7E-01 -- 2E-01

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 3E-07 2E-01

EXPOSURE MEDIUM TOTAL 3E-07 2E-01

GROUNDWATER TOTAL 8E-04 9.48E+02
RECEPTOR TOTAL 8E-04 9.48E+02

TOTAL RISK ACROSS ALL MEDIA 8E-04 TOTAL HAZARD ACROSS ALL MEDIA 9.48E+02

NOTES: TOTAL GENERAL TOXICITY HI = 6.6E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.3E+01

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 5.8E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 9.5E+00

TOTAL IMMUNE SYSTEM HI = 2.9E+00
TOTAL KIDNEY HI = 8.98E+02

TOTAL LIVER HI = 1.6E-01
TOTAL MUSCOSKELETAL HI = 6.3E-01
TOTAL NERVOUS SYSTEM HI = 6.2E+00

TOTAL NOAEL HI = 7.7E+00
--

TOTAL SKIN HI = 4.1E+00
--

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-041-Future-OB-Plume-Child-Res.xls, SUMMARY Page 2 of 2 6/18/2012



TABLE 9-F.42
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 4.9E-07 NA 3.9E-08 NA 5.3E-07 Kidney 1.3E-03 NA 1.0E-04 1.4E-03
1,1-Dichloroethene NC NA NC NA Liver 2.9E-03 NA 3.9E-04 3.3E-03
Chloroform -- NA -- NA Liver 2.4E-03 NA 2.2E-04 2.6E-03
Cis-1,2-Dichloroethene NC NA NC NA Undetermined 3.6E-03 NA -- 3.6E-03
Methyl Tertbutyl Ether 4.0E-07 NA -- NA 4.0E-07 Liver 2.2E-03 NA -- 2.2E-03
Tetrachloroethene 1.1E-06 NA 6.8E-07 NA 1.8E-06 Nervous System 2.7E-01 NA 1.7E-01 4.4E-01
Trichloroethene - Kidney 2.1E-06 NA 3.6E-07 NA 2.5E-06 -- NA --
Trichloroethene - Liver&NHL 4.6E-06 NA 7.7E-07 NA 5.3E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 7.4E-01 NA 7.0E-02 8.1E-01
1,4-Dioxane 1.2E-05 NA 4.4E-08 NA 1.2E-05 Liver 1.2E-02 NA 4.3E-05 1.2E-02
Bis(2-Ethylhexyl)phthalate 1.2E-06 NA 1.9E-06 NA 3.1E-06 Liver 1.3E-02 NA 1.9E-02 3.2E-02
Aluminum NC NA NC NA Nervous System 2.6E-01 NA -- 2.6E-01

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.8E-01 NA 6.2E-03 1.8E-01
Arsenic 1.8E-04 NA 9.4E-07 NA 1.8E-04 Skin 1.2E+00 NA 6.1E-03 1.2E+00
Barium NC NA NC NA Kidney 5.0E-02 NA 3.7E-03 5.4E-02
Beryllium NC NA NC NA GI System 4.0E-02 NA 3.0E-02 6.9E-02
Cadmium NC NA NC NA Kidney 2.4E-02 NA 2.5E-03 2.6E-02
Chromium NC NA NC NA NOAEL 8.1E-01 NA 3.4E-01 1.2E+00
Cobalt NC NA NC NA Endocrine 3.6E+00 NA 1.9E-02 3.7E+00
Copper NC NA NC NA Undetermined 1.1E+00 NA 5.7E-03 1.1E+00
Iron NC NA NC NA GI System 1.6E+00 NA -- 1.6E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E+00 NA 1.3E-01 1.1E+00
Molybdenum NC NA NC NA Kidney 5.1E+00 NA 2.6E-02 5.1E+00
Nickel NC NA NC NA General Toxicity 5 3E 03 NA 1 4E 04 5 5E 03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED 

AS TAP WATER

Nickel NC NA NC NA General Toxicity 5.3E-03 NA 1.4E-04 5.5E-03
Silica NC NA NC NA -- NA --
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.50E+02 NA 1.3E+00 2.52E+02
Vanadium NC NA NC NA Kidney 1.2E-01 NA 2.5E-02 1.5E-01
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 1.8E-01 NA -- 1.8E-01
Nitrate as N NC NA NC NA Hematological 1.9E+00 NA -- 1.9E+00
Nitrite as N NC NA NC NA Hematological 5.8E-01 NA -- 5.8E-01
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 2.0E-04 -- 4.7E-06 -- 2E-04 2.690E+02 -- 2.2E+00 2.71E+02

Uranium-238+D 2.7E-03 NA NA NA 2.7E-03 NA NA NA
Uranium-235+D 2.9E-05 NA NA NA 2.9E-05 NA NA NA
Uranium-234 3.7E-04 NA NA NA 3.7E-04 NA NA NA
Thorium-232 5.4E-07 NA NA NA 5.4E-07 NA NA NA
Radium-228+D 5.6E-06 NA NA NA 5.6E-06 NA NA NA
Thorium-228+D 1.6E-06 NA NA NA 1.6E-06 NA NA NA

RADIONUCLIDE TOTAL 3.1E-03 -- -- -- 3E-03 -- -- -- --

EXPOSURE POINT TOTAL 3E-03 2.71E+02

EXPOSURE MEDIUM TOTAL 3E-03 2.71E+02
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TABLE 9-F.42
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 5.8E-08 NA NA 5.8E-08 Kidney NA 2.1E-05 NA 2.1E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 3.1E-04 NA 3.1E-04

Chloroform NA 7.9E-08 NA NA 7.9E-08 Liver NA 1.0E-04 NA 1.0E-04
Cis-1,2-Dichloroethene NA NC NA NA NA -- NA
Methyl Tertbutyl Ether NA 2.5E-08 NA NA 2.5E-08 Liver / Kidney NA 9.2E-05 NA 9.2E-05
Tetrachloroethene NA 7.2E-08 NA NA 7.2E-08 Nervous System NA 1.7E-02 NA 1.7E-02
Trichloroethene - Kidney NA 9.7E-08 NA NA 9.7E-08 NA -- NA
Trichloroethene - Liver&NHL NA 1.7E-07 NA NA 1.7E-07 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 7.8E-02 NA 7.8E-02

CHEMICAL TOTAL -- 5.0E-07 -- -- 5E-07 -- 9.6E-02 -- 1E-01

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 5E-07 1E-01

EXPOSURE MEDIUM TOTAL 5E-07 1E-01

GROUNDWATER TOTAL 3E-03 2.71E+02
RECEPTOR TOTAL 3E-03 2.71E+02

TOTAL RISK ACROSS ALL MEDIA 3E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.71E+02

NOTES: TOTAL GENERAL TOXICITY HI = 1.9E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.7E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.7E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.7E+00

TOTAL IMMUNE SYSTEM HI = 8.9E-01
TOTAL KIDNEY HI = 2.57E+02

TOTAL LIVER HI = 5.2E-02
TOTAL MUSCOSKELETAL HI = 1.8E-01
TOTAL NERVOUS SYSTEM HI = 1.9E+00

TOTAL NOAEL HI = 2.3E+00
--

TOTAL SKIN HI = 1.2E+00
--
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TABLE 9-F.43
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 7.4E-07 NA 3.8E-08 NA 7.7E-07 Kidney 7.5E-03 NA 3.9E-04 7.9E-03
1,1-Dichloroethene NC NA NC NA Liver 8.8E-03 NA 7.9E-04 9.6E-03
1,2-Dichloroethane 8.2E-08 NA 2.7E-09 NA 8.5E-08 Kidney 5.3E-04 NA 1.7E-05 5.4E-04
Chlorodibromomethane 6.1E-07 NA 3.0E-08 NA 6.4E-07 Liver 4.2E-03 NA 2.1E-04 4.4E-03
Chloroform -- NA -- NA Liver 1.5E-02 NA 9.0E-04 1.6E-02
Tetrachloroethene 4.6E-08 NA 1.8E-08 NA 6.4E-08 Nervous System 4.5E-02 NA 1.7E-02 6.2E-02
Trichloroethene - Kidney 4.4E-06 NA 4.7E-07 NA 4.8E-06 -- NA --
Trichloroethene - Liver&NHL 3.2E-06 NA 3.4E-07 NA 3.5E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 2.1E+00 NA 1.3E-01 2.2E+00
1,4-Dioxane 2.9E-05 NA 7.1E-08 NA 2.9E-05 Liver 1.1E-01 NA 2.7E-04 1.1E-01
Bis(2-Ethylhexyl)phthalate 1.5E-06 NA 1.5E-06 NA 3.0E-06 Liver 6.4E-02 NA 6.3E-02 1.3E-01
Aluminum NC NA NC NA Nervous System 1.4E+00 NA -- 1.4E+00

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.3E+00 NA 3.9E-02 1.4E+00
Arsenic 7.3E-04 NA 3.2E-06 NA 7.4E-04 Skin 1.9E+01 NA 8.4E-02 1.9E+01
Barium NC NA NC NA Kidney 2.2E+00 NA 1.4E-01 2.4E+00
Chromium NC NA NC NA NOAEL 2.4E+00 NA 8.6E-01 3.3E+00
Cobalt NC NA NC NA Endocrine 3.8E+00 NA 1.7E-02 3.8E+00
Copper NC NA NC NA Undetermined 1.6E-01 NA 7.0E-04 1.6E-01
Iron NC NA NC NA GI System 5.5E+00 NA -- 5.5E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.9E+00 NA 5.4E-01 5.5E+00
Molybdenum NC NA NC NA Kidney 2.2E+00 NA 9.8E-03 2.2E+00
Nickel NC NA NC NA General Toxicity 2.8E-01 NA 6.2E-03 2.9E-01
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED 

AS TAP WATER

Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E+01 NA 1.5E-01 3.5E+01
Vanadium NC NA NC NA Kidney 6.2E-01 NA 1.1E-01 7.3E-01
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 6.1E-01 NA -- 6.1E-01
Nitrate as N NC NA NC NA Hematological 6.8E+00 NA -- 6.8E+00
Nitrite as N NC NA NC NA Hematological 1.0E+01 NA -- 1.0E+01
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 7.7E-04 -- 5.7E-06 -- 8E-04 9.9E+01 -- 2.2E+00 1.01E+02

Uranium-238+D 2.0E-05 NA NA NA 2.0E-05 NA NA NA
Uranium-235+D 7.7E-07 NA NA NA 7.7E-07 NA NA NA
Uranium-234 1.7E-05 NA NA NA 1.7E-05 NA NA NA
Actinium-227+D 5.2E-06 NA NA NA 5.2E-06 NA NA NA
Thorium-230 2.2E-05 NA NA NA 2.2E-05 NA NA NA
Radium-226+D 1.2E-04 NA NA NA 1.2E-04 NA NA NA
Lead-210 2.9E-04 NA NA NA 2.9E-04 NA NA NA
Bismuth-210 3.2E-06 NA NA NA 3.2E-06
Polonium-210 5.5E-04 NA NA NA 5.5E-04
Thorium-232 2.4E-07 NA NA NA 2.4E-07
Radium-228+D 2.4E-06 NA NA NA 2.4E-06
Thorium-228+D 7.0E-07 NA NA NA 7.0E-07

RADIONUCLIDE TOTAL 1.0E-03 -- -- -- 1E-03 -- -- -- --

EXPOSURE POINT TOTAL 2E-03 1.01E+02

EXPOSURE MEDIUM TOTAL 2E-03 1.01E+02
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TABLE 9-F.43
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 4.3E-08 NA NA 4.3E-08 Kidney NA 6.3E-05 NA 6.3E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 4.6E-04 NA 4.6E-04

1,2-Dichloroethane NA 4.9E-09 NA NA 4.9E-09 Nervous System NA 3.1E-04 NA 3.1E-04
Chlorodibromomethane NA 4.1E-08 NA NA 4.1E-08 NA -- NA
Chloroform NA 6.3E-08 NA NA 6.3E-08 Liver NA 3.3E-04 NA 3.3E-04
Tetrachloroethene NA 1.4E-09 NA NA 1.4E-09 Nervous System NA 1.4E-03 NA 1.4E-03
Trichloroethene - Kidney NA 9.8E-08 NA NA 9.8E-08 NA -- NA
Trichloroethene - Liver&NHL NA 5.7E-08 NA NA 5.7E-08 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.1E-01 NA 1.1E-01

CHEMICAL TOTAL -- 3.1E-07 -- -- 3E-07 -- 1.1E-01 -- 1E-01

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 3E-07 1E-01

EXPOSURE MEDIUM TOTAL 3E-07 1E-01

GROUNDWATER TOTAL 2E-03 1.01E+02
RECEPTOR TOTAL 2E-03 1.01E+02

TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 1.01E+02

NOTES: TOTAL GENERAL TOXICITY HI = 1.6E+00
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.8E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 5.5E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.8E+01

TOTAL IMMUNE SYSTEM HI = 2.3E+00
TOTAL KIDNEY HI = 4.0E+01

TOTAL LIVER HI = 2.7E-01
TOTAL MUSCOSKELETAL HI = 6.1E-01
TOTAL NERVOUS SYSTEM HI = 6.9E+00

TOTAL NOAEL HI = 3.5E+00
--

TOTAL SKIN HI = 1.9E+01
--
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TABLE 9-F.44
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

1,1-Dichloroethane 8.4E-07 NA 6.6E-08 NA 9.1E-07 Kidney 2.2E-03 NA 1.7E-04 2.3E-03
1,1-Dichloroethene NC NA NC NA Liver 2.5E-03 NA 3.4E-04 2.9E-03
1,2-Dichloroethane 9.4E-08 NA 4.6E-09 NA 9.9E-08 Kidney 1.5E-04 NA 7.4E-06 1.6E-04
Chlorodibromomethane 6.9E-07 NA 5.3E-08 NA 7.5E-07 Liver 1.2E-03 NA 9.2E-05 1.3E-03
Chloroform -- NA -- NA Liver 4.4E-03 NA 4.0E-04 4.8E-03
Tetrachloroethene 5.3E-08 NA 3.2E-08 NA 8.4E-08 Nervous System 1.3E-02 NA 7.7E-03 2.0E-02
Trichloroethene - Kidney 1.7E-06 NA 2.9E-07 NA 2.0E-06 -- NA --
Trichloroethene - Liver&NHL 3.7E-06 NA 6.1E-07 NA 4.3E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 5.9E-01 NA 5.6E-02 6.5E-01
1,4-Dioxane 3.3E-05 NA 1.2E-07 NA 3.3E-05 Liver 3.2E-02 NA 1.2E-04 3.2E-02
Bis(2-Ethylhexyl)phthalate 1.7E-06 NA 2.7E-06 NA 4.4E-06 Liver 1.8E-02 NA 2.8E-02 4.6E-02
Aluminum NC NA NC NA Nervous System 4.1E-01 NA -- 4.1E-01

Antimony NC NA NC NA
General Toxicity / 

Hematological 3.8E-01 NA 1.3E-02 3.9E-01
Arsenic 8.4E-04 NA 4.4E-06 NA 8.4E-04 Skin 5.4E+00 NA 2.8E-02 5.5E+00
Barium NC NA NC NA Kidney 6.4E-01 NA 4.8E-02 6.8E-01
Chromium NC NA NC NA NOAEL 7.0E-01 NA 2.9E-01 9.9E-01
Cobalt NC NA NC NA Endocrine 1.1E+00 NA 5.6E-03 1.1E+00
Copper NC NA NC NA Undetermined 4.6E-02 NA 2.4E-04 4.6E-02
Iron NC NA NC NA GI System 1.6E+00 NA -- 1.6E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E+00 NA 1.8E-01 1.6E+00
Molybdenum NC NA NC NA Kidney 6.4E-01 NA 3.3E-03 6.4E-01
Nickel NC NA NC NA General Toxicity 8.0E-02 NA 2.1E-03 8.3E-02
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND WATER
GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED 

AS TAP WATER

Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.9E+00 NA 5.2E-02 1.0E+01
Vanadium NC NA NC NA Kidney 1.8E-01 NA 3.6E-02 2.1E-01
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 1.7E-01 NA -- 1.7E-01
Nitrate as N NC NA NC NA Hematological 1.9E+00 NA -- 1.9E+00
Nitrite as N NC NA NC NA Hematological 2.9E+00 NA -- 2.9E+00
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 8.8E-04 -- 8.2E-06 -- 9E-04 2.8E+01 -- 7.6E-01 2.9E+01

Uranium-238+D 1.1E-04 NA NA NA 1.1E-04 NA NA NA
Uranium-235+D 4.1E-06 NA NA NA 4.1E-06 NA NA NA
Uranium-234 9.1E-05 NA NA NA 9.1E-05 NA NA NA
Actinium-227+D 2.8E-05 NA NA NA 2.8E-05 NA NA NA
Thorium-230 1.2E-04 NA NA NA 1.2E-04 NA NA NA
Radium-226+D 6.7E-04 NA NA NA 6.7E-04 NA NA NA
Lead-210 1.5E-03 NA NA NA 1.5E-03 NA NA NA
Bismuth-210 1.7E-05 NA NA NA 1.7E-05
Polonium-210 2.9E-03 NA NA NA 2.9E-03
Thorium-232 1.3E-06 NA NA NA 1.3E-06
Radium-228+D 1.3E-05 NA NA NA 1.3E-05
Thorium-228+D 3.7E-06 NA NA NA 3.7E-06

RADIONUCLIDE TOTAL 5.5E-03 -- -- -- 5E-03 -- -- -- --

EXPOSURE POINT TOTAL 6E-03 2.9E+01

EXPOSURE MEDIUM TOTAL 6E-03 2.9E+01

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-044-Future-BR-Plume-Adult-Res.xls, SUMMARY Page 1 of 2 6/18/2012



TABLE 9-F.44
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 1.0E-07 NA NA 1.0E-07 Kidney NA 3.6E-05 NA 3.6E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 2.7E-04 NA 2.7E-04

1,2-Dichloroethane NA 1.1E-08 NA NA 1.1E-08 Nervous System NA 1.8E-04 NA 1.8E-04
Chlorodibromomethane NA 9.4E-08 NA NA 9.4E-08 NA -- NA
Chloroform NA 1.5E-07 NA NA 1.5E-07 Liver NA 1.9E-04 NA 1.9E-04
Tetrachloroethene NA 3.3E-09 NA NA 3.3E-09 Nervous System NA 8.1E-04 NA 8.1E-04
Trichloroethene - Kidney NA 7.7E-08 NA NA 7.7E-08 NA -- NA
Trichloroethene - Liver&NHL NA 1.3E-07 NA NA 1.3E-07 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 6.3E-02 NA 6.3E-02

CHEMICAL TOTAL -- 5.7E-07 -- -- 6E-07 -- 6.4E-02 -- 6E-02

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-07 6E-02

EXPOSURE MEDIUM TOTAL 6E-07 6E-02

GROUNDWATER TOTAL 6E-03 2.9E+01
RECEPTOR TOTAL 6E-03 2.9E+01

TOTAL RISK ACROSS ALL MEDIA 6E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.9E+01

NOTES: TOTAL GENERAL TOXICITY HI = 4.7E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.6E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 5.2E+00

TOTAL IMMUNE SYSTEM HI = 7.1E-01
TOTAL KIDNEY HI = 1.2E+01

TOTAL LIVER HI = 8.8E-02
TOTAL MUSCOSKELETAL HI = 1.7E-01
TOTAL NERVOUS SYSTEM HI = 2.0E+00

TOTAL NOAEL HI = 1.0E+00
--

TOTAL SKIN HI = 5.5E+00
--
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TABLE 9-F.45A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 8.4E-09 NA 4.4E-10 NA 8.9E-09 Kidney 8.6E-05 NA 4.5E-06 9.1E-05
1,1-Dichloroethene NC NA NC NA Liver 2.5E-04 NA 2.2E-05 2.7E-04
Chloroform -- NA -- NA Liver 4.2E-03 NA 2.5E-04 4.5E-03
Cis-1,2-Dichloroethene NC NA NC NA Undetermined 4.2E-02 NA -- 4.2E-02
Methyl Tertbutyl Ether 8.6E-09 NA -- NA 8.6E-09 Liver 1.9E-04 NA -- 1.9E-04
Tetrachloroethene 5.9E-08 NA 2.3E-08 NA 8.2E-08 Nervous System 5.8E-02 NA 2.2E-02 8.0E-02
Trichloroethene - Kidney 4.5E-07 NA 4.8E-08 NA 4.9E-07 -- NA --
Trichloroethene - Liver&NHL 3.3E-07 NA 3.5E-08 NA 3.6E-07 -- NA --
Trichloroethene -- NA -- NA Immune System 2.1E-01 NA 1.3E-02 2.2E-01
Vinyl chloride 3.4E-05 NA 1.2E-06 NA 3.5E-05 Liver 1.5E-02 NA 5.3E-04 1.5E-02
Bis(2-Ethylhexyl)phthalate 4.7E-07 NA 4.7E-07 NA 9.4E-07 Liver 2.0E-02 NA 1.9E-02 3.9E-02
Aluminum NC NA NC NA Nervous System 5.2E-01 NA -- 5.2E-01

Antimony NC NA NC NA General Toxicity / Hematological 1.1E+00 NA 3.2E-02 1.1E+00
Arsenic 2.0E-04 NA 8.8E-07 NA 2.0E-04 Skin 5.2E+00 NA 2.3E-02 5.2E+00
Barium NC NA NC NA Kidney 7.7E-02 NA 4.8E-03 8.2E-02
Beryllium NC NA NC NA GI System 1.4E-02 NA 9.0E-03 2.3E-02
Cadmium NC NA NC NA Kidney 1.6E-01 NA 1.5E-02 1.8E-01
Chromium NC NA NC NA NOAEL 2.1E-01 NA 7.4E-02 2.9E-01
Cobalt NC NA NC NA Endocrine 4.9E+00 NA 2.1E-02 4.9E+00
Copper NC NA NC NA Undetermined 3.1E-01 NA 1.4E-03 3.2E-01
Iron NC NA NC NA GI System 2.5E+00 NA -- 2.5E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.1E+00 NA 5.6E-01 5.6E+00
Molybdenum NC NA NC NA Kidney 5.3E-01 NA 2.3E-03 5.3E-01
Nickel NC NA NC NA General Toxicity 1.0E-02 NA 2.2E-04 1.0E-02
Silica NC NA NC NA -- NA --
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.2E-01 NA 3.2E-03 7.2E-01
Vanadium NC NA NC NA Kidney 4.3E-02 NA 7.3E-03 5.0E-02
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 1.1E-01 NA -- 1.1E-01
Nitrate as N NC NA NC NA Hematological 1.3E+00 NA -- 1.3E+00
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 2.1E-04 -- 2.7E-06 -- 2E-04 2.3E+01 -- 8.1E-01 2.4E+01
Uranium-238+D 4.1E-07 NA NA NA 4.1E-07 NA NA NA
Uranium-235+D 1.6E-08 NA NA NA 1.6E-08 NA NA NA
Uranium-234 3.6E-07 NA NA NA 3.6E-07 NA NA NA
Actinium-227+D 1.1E-07 NA NA NA 1.1E-07 NA NA NA
Thorium-230 4.6E-07 NA NA NA 4.6E-07 NA NA NA
Radium-226+D 2.6E-06 NA NA NA 2.6E-06 NA NA NA
Lead-210 5.9E-06 NA NA NA 5.9E-06 NA NA NA
Bismuth-210 6.6E-08 NA NA NA 6.6E-08
Polonium-210 1.1E-05 NA NA NA 1.1E-05
Thorium-232 8.0E-08 NA NA NA 8.0E-08
Radium-228+D 8.2E-07 NA NA NA 8.2E-07
Thorium-228+D 2.4E-07 NA NA NA 2.4E-07

RADIONUCLIDE TOTAL 2.2E-05 -- -- -- 2E-05 -- -- -- --
EXPOSURE POINT TOTAL 3E-04 2.4E+01

EXPOSURE MEDIUM TOTAL 3E-04 2.4E+01

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER
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TABLE 9-F.45A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

   
    

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 4.9E-10 NA NA 4.9E-10 Kidney NA 7.2E-07 NA 7.2E-07
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 1.3E-05 NA 1.3E-05

Chloroform NA 1.7E-08 NA NA 1.7E-08 Liver NA 9.0E-05 NA 9.0E-05
Cis-1,2-Dichloroethene NA NC NA NA NA -- NA
Methyl Tertbutyl Ether NA 2.6E-10 NA NA 2.6E-10 Liver / Kidney NA 3.9E-06 NA 3.9E-06
Tetrachloroethene NA 1.8E-09 NA NA 1.8E-09 Nervous System NA 1.8E-03 NA 1.8E-03
Trichloroethene - Kidney NA 4.4E-08 NA NA 4.4E-08 NA -- NA
Trichloroethene - Liver&NHL NA 5.8E-09 NA NA 5.8E-09 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.1E-02 NA 1.1E-02
Vinyl chloride NA 4.0E-08 NA NA 4.0E-08 Liver NA 9.2E-05 NA 9.2E-05

CHEMICAL TOTAL -- 1.1E-07 -- -- 1E-07 -- 1.3E-02 -- 1E-02

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 1E-07 1E-02

EXPOSURE MEDIUM TOTAL 1E-07 1E-02
GROUNDWATER TOTAL 3E-04 2.4E+01

RECEPTOR TOTAL 3E-04 2.4E+01
TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 2.4E+01

NOTES: TOTAL GENERAL TOXICITY HI = 1.1E+00
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 2.5E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.4E+00

TOTAL IMMUNE SYSTEM HI = 2.3E-01
TOTAL KIDNEY HI = 1.6E+00

TOTAL LIVER HI = 5.9E-02
TOTAL MUSCOSKELETAL HI = 1.1E-01
TOTAL NERVOUS SYSTEM HI = 6.2E+00

TOTAL NOAEL HI = 6.4E-01
--

TOTAL SKIN HI = 5.2E+00
--



TABLE 9-F.45B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

1,1-Dichloroethane 1.9E-08 NA 1.0E-09 NA 2.0E-08 Kidney 2.0E-04 NA 1.0E-05 2.1E-04

Tetrachloroethene 1.2E-08 NA 4.5E-09 NA 1.6E-08 Nervous System 1.1E-02 NA 4.4E-03 1.6E-02
Trichloroethene - Kidney 1.5E-06 NA 1.6E-07 NA 1.6E-06 -- NA --
Trichloroethene - Liver&NHL 1.1E-06 NA 1.1E-07 NA 1.2E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 6.9E-01 NA 4.2E-02 7.3E-01
1,4-Dioxane 4.2E-07 NA 1.0E-09 NA 4.2E-07 Liver 1.6E-03 NA 3.9E-06 1.6E-03
Bis(2-Ethylhexyl)phthalate 5.1E-07 NA 5.0E-07 NA 1.0E-06 Liver 2.1E-02 NA 2.1E-02 4.2E-02
Aluminum NC NA NC NA Nervous System 9.2E-01 NA -- 9.2E-01
Arsenic 8.9E-05 NA 3.9E-07 NA 8.9E-05 Skin 2.3E+00 NA 1.0E-02 2.3E+00
Barium NC NA NC NA Kidney 2.6E-02 NA 1.6E-03 2.8E-02
Chromium NC NA NC NA NOAEL 4.7E-01 NA 1.6E-01 6.3E-01
Cobalt NC NA NC NA Endocrine 9.9E-01 NA 4.4E-03 1.0E+00
Copper NC NA NC NA Undetermined 9.4E-02 NA 4.1E-04 9.4E-02
Iron NC NA NC NA GI System 1.8E+00 NA -- 1.8E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E+00 NA 1.5E-01 1.6E+00
Molybdenum NC NA NC NA Kidney 2.6E-01 NA 1.1E-03 2.6E-01
Nickel NC NA NC NA General Toxicity 1.8E-01 NA 4.1E-03 1.9E-01
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.8E+00 NA 1.7E-02 3.8E+00
Vanadium NC NA NC NA Kidney 2.4E-01 NA 4.0E-02 2.8E-01
Zirconium NC NA NC NA -- NA --
Nitrate as N NC NA NC NA Hematological 4.8E-02 NA -- 4.8E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

ON-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER

GROUND WATER

Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 9.2E-05 -- 1.2E-06 -- 9E-05 1.3E+01 -- 4.6E-01 1.4E+01

Uranium-238+D 2.2E-06 NA NA NA 2.2E-06 NA NA NA
Uranium-235+D 8.4E-08 NA NA NA 8.4E-08 NA NA NA
Uranium-234 1.9E-06 NA NA NA 1.9E-06 NA NA NA
Actinium-227+D 5.7E-07 NA NA NA 5.7E-07 NA NA NA
Thorium-230 2.4E-06 NA NA NA 2.4E-06 NA NA NA
Radium-226+D 1.4E-05 NA NA NA 1.4E-05 NA NA NA
Lead-210 3.2E-05 NA NA NA 3.2E-05 NA NA NA
Bismuth-210 3.5E-07 NA NA NA 3.5E-07
Polonium-210 6.0E-05 NA NA NA 6.0E-05
Thorium-232 3.5E-08 NA NA NA 3.5E-08
Radium-228+D 3.6E-07 NA NA NA 3.6E-07
Thorium-228+D 1.0E-07 NA NA NA 1.0E-07

RADIONUCLIDE TOTAL 1.1E-04 -- -- -- 1E-04 -- -- -- --

EXPOSURE POINT TOTAL 2E-04 1.4E+01

EXPOSURE MEDIUM TOTAL 2E-04 1.4E+01
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TABLE 9-F.45B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 1.1E-09 NA NA 1.1E-09 Kidney NA 1.6E-06 NA 1.6E-06
WATER Tetrachloroethene NA 3.6E-10 NA NA 3.6E-10 Nervous System NA 3.5E-04 NA 3.5E-04

Trichloroethene - Kidney NA 3.3E-08 NA NA 3.3E-08 NA -- NA
Trichloroethene - Liver&NHL NA 1.9E-08 NA NA 1.9E-08 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 3.6E-02 NA 3.6E-02

CHEMICAL TOTAL -- 5.3E-08 -- -- 5E-08 -- 3.6E-02 -- 4E-02

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 5E-08 4E-02

EXPOSURE MEDIUM TOTAL 5E-08 4E-02

GROUNDWATER TOTAL 2E-04 1.4E+01
RECEPTOR TOTAL 2E-04 1.4E+01

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.4E+01

NOTES: TOTAL GENERAL TOXICITY HI = 1.9E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.8E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 4.8E-02

TOTAL IMMUNE SYSTEM HI = 7.7E-01
TOTAL KIDNEY HI = 4.4E+00

TOTAL LIVER HI 4 4E 02TOTAL LIVER HI = 4.4E-02
--

TOTAL NERVOUS SYSTEM HI = 2.5E+00
TOTAL NOAEL HI = 7.3E-01

--
TOTAL SKIN HI = 2.3E+00

--
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TABLE 9-F.46A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 9.6E-09 NA 7.6E-10 NA 1.0E-08 Kidney 2.5E-05 NA 1.9E-06 2.7E-05
1,1-Dichloroethene NC NA NC NA Liver 7.1E-05 NA 9.6E-06 8.1E-05
Chloroform -- NA -- NA Liver 1.2E-03 NA 1.1E-04 1.3E-03
Cis-1,2-Dichloroethene NC NA NC NA Undetermined 1.2E-02 NA -- 1.2E-02
Methyl Tertbutyl Ether 9.8E-09 NA -- NA 9.8E-09 Liver 5.3E-05 NA -- 5.3E-05
Tetrachloroethene 6.8E-08 NA 4.1E-08 NA 1.1E-07 Nervous System 1.6E-02 NA 9.9E-03 2.6E-02
Trichloroethene - Kidney 1.7E-07 NA 2.9E-08 NA 2.0E-07 -- NA --
Trichloroethene - Liver&NHL 3.7E-07 NA 6.3E-08 NA 4.3E-07 -- NA --
Trichloroethene -- NA -- NA Immune System 6.0E-02 NA 5.7E-03 6.6E-02
Vinyl chloride 3.0E-06 NA 1.0E-07 NA 3.0E-06 Liver 4.2E-03 NA 2.2E-04 4.4E-03
Bis(2-Ethylhexyl)phthalate 5.4E-07 NA 8.3E-07 NA 1.4E-06 Liver 5.6E-03 NA 8.7E-03 1.4E-02
Aluminum NC NA NC NA Nervous System 1.5E-01 NA -- 1.5E-01

Antimony NC NA NC NA General Toxicity / Hematological 3.1E-01 NA 1.1E-02 3.2E-01
Arsenic 2.3E-04 NA 1.2E-06 NA 2.3E-04 Skin 1.5E+00 NA 7.7E-03 1.5E+00
Barium NC NA NC NA Kidney 2.2E-02 NA 1.6E-03 2.4E-02
Beryllium NC NA NC NA GI System 4.1E-03 NA 3.1E-03 7.2E-03
Cadmium NC NA NC NA Kidney 4.7E-02 NA 4.9E-03 5.2E-02
Chromium NC NA NC NA NOAEL 6.0E-02 NA 2.5E-02 8.5E-02
Cobalt NC NA NC NA Endocrine 1.4E+00 NA 7.2E-03 1.4E+00
Copper NC NA NC NA Undetermined 9.0E-02 NA 4.7E-04 9.0E-02
Iron NC NA NC NA GI System 7.1E-01 NA -- 7.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.4E+00 NA 1.9E-01 1.6E+00
Molybdenum NC NA NC NA Kidney 1.5E-01 NA 7.9E-04 1.5E-01
Nickel NC NA NC NA General Toxicity 2.9E-03 NA 7.5E-05 3.0E-03
Silica NC NA NC NA -- NA --
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-01 NA 1.1E-03 2.1E-01
Vanadium NC NA NC NA Kidney 1.2E-02 NA 2.5E-03 1.5E-02
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 3.2E-02 NA -- 3.2E-02
Nitrate as N NC NA NC NA Hematological 3.8E-01 NA -- 3.8E-01
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 2.4E-04 -- 2.5E-06 -- 2E-04 6.6E+00 -- 2.8E-01 6.9E+00
Uranium-238+D 2.2E-06 NA NA NA 2.2E-06 NA NA NA
Uranium-235+D 8.4E-08 NA NA NA 8.4E-08 NA NA NA
Uranium-234 1.9E-06 NA NA NA 1.9E-06 NA NA NA
Actinium-227+D 5.7E-07 NA NA NA 5.7E-07 NA NA NA
Thorium-230 2.4E-06 NA NA NA 2.4E-06 NA NA NA
Radium-226+D 1.4E-05 NA NA NA 1.4E-05 NA NA NA
Lead-210 3.2E-05 NA NA NA 3.2E-05 NA NA NA
Bismuth-210 3.5E-07 NA NA NA 3.5E-07
Polonium-210 6.0E-05 NA NA NA 6.0E-05
Thorium-232 4.2E-07 NA NA NA 4.2E-07
Radium-228+D 4.4E-06 NA NA NA 4.4E-06
Thorium-228+D 1.3E-06 NA NA NA 1.3E-06

RADIONUCLIDE TOTAL 1.2E-04 -- -- -- 1E-04 -- -- -- --
EXPOSURE POINT TOTAL 4E-04 6.9E+00

EXPOSURE MEDIUM TOTAL 4E-04 6.9E+00

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER
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TABLE 9-F.46A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

   
    

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 1.1E-09 NA NA 1.1E-09 Kidney NA 4.2E-07 NA 4.2E-07
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 7.5E-06 NA 7.5E-06

Chloroform NA 4.0E-08 NA NA 4.0E-08 Liver NA 5.2E-05 NA 5.2E-05
Cis-1,2-Dichloroethene NA NC NA NA NA -- NA
Methyl Tertbutyl Ether NA 6.0E-10 NA NA 6.0E-10 Liver / Kidney NA 2.2E-06 NA 2.2E-06
Tetrachloroethene NA 4.3E-09 NA NA 4.3E-09 Nervous System NA 1.0E-03 NA 1.0E-03
Trichloroethene - Kidney NA 7.9E-09 NA NA 7.9E-09 NA -- NA
Trichloroethene - Liver&NHL NA 1.4E-08 NA NA 1.4E-08 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 6.4E-03 NA 6.4E-03
Vinyl chloride NA 1.0E-08 NA NA 1.0E-08 Liver NA 5.3E-05 NA 5.3E-05

CHEMICAL TOTAL -- 8.4E-08 -- -- 7E-08 -- 7.5E-03 -- 8E-03

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 7E-08 8E-03

EXPOSURE MEDIUM TOTAL 7E-08 8E-03
GROUNDWATER TOTAL 4E-04 6.9E+00

RECEPTOR TOTAL 4E-04 6.9E+00
TOTAL RISK ACROSS ALL MEDIA 4E-04 TOTAL HAZARD ACROSS ALL MEDIA 6.9E+00

NOTES: TOTAL GENERAL TOXICITY HI = 3.2E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.4E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 7.2E-01
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 6.9E-01

TOTAL IMMUNE SYSTEM HI = 7.2E-02
TOTAL KIDNEY HI = 4.5E-01

TOTAL LIVER HI = 2.0E-02
TOTAL MUSCOSKELETAL HI = 3.2E-02
TOTAL NERVOUS SYSTEM HI = 1.8E+00

TOTAL NOAEL HI = 1.9E-01
--

TOTAL SKIN HI = 1.5E+00
--



TABLE 9-F.46B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 2.2E-08 NA 1.7E-09 NA 2.4E-08 Kidney 5.6E-05 NA 4.4E-06 6.1E-05
Tetrachloroethene 1.3E-08 NA 8.0E-09 NA 2.1E-08 Nervous System 3.2E-03 NA 2.0E-03 5.2E-03
Trichloroethene - Kidney 3.1E-07 NA 5.3E-08 NA 3.7E-07 -- NA --
Trichloroethene - Liver&NHL 1.2E-06 NA 2.0E-07 NA 1.4E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 2.0E-01 NA 1.9E-02 2.2E-01
1,4-Dioxane 4.8E-07 NA 1.7E-09 NA 4.8E-07 Liver 4.6E-04 NA 1.7E-06 4.6E-04
Bis(2-Ethylhexyl)phthalate 5.8E-07 NA 8.9E-07 NA 1.5E-06 Liver 6.0E-03 NA 9.3E-03 1.5E-02
Aluminum NC NA NC NA Nervous System 2.6E-01 NA -- 2.6E-01
Arsenic 1.0E-04 NA 5.3E-07 NA 1.0E-04 Skin 6.6E-01 NA 3.4E-03 6.6E-01
Barium NC NA NC NA Kidney 7.4E-03 NA 5.5E-04 8.0E-03
Chromium NC NA NC NA NOAEL 1.3E-01 NA 5.6E-02 1.9E-01
Cobalt NC NA NC NA Endocrine 2.8E-01 NA 1.5E-03 2.8E-01
Copper NC NA NC NA Undetermined 2.7E-02 NA 1.4E-04 2.7E-02
Iron NC NA NC NA GI System 5.3E-01 NA -- 5.3E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.0E-01 NA 5.2E-02 4.5E-01
Molybdenum NC NA NC NA Kidney 7.3E-02 NA 3.8E-04 7.4E-02
Nickel NC NA NC NA General Toxicity 5.3E-02 NA 1.4E-03 5.4E-02
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.1E+00 NA 5.7E-03 1.1E+00
Vanadium NC NA NC NA Kidney 6.8E-02 NA 1.4E-02 8.2E-02
Zirconium NC NA NC NA -- NA --
Nitrate as N NC NA NC NA Hematological 1.4E-02 NA -- 1.4E-02
Sulfate NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER

CHEMICAL TOTAL 1.0E-04 -- 1.7E-06 -- 1E-04 3.8E+00 -- 1.6E-01 4.0E+00

Uranium-238+D 1.2E-05 NA NA NA 1.2E-05 NA NA NA
Uranium-235+D 4.5E-07 NA NA NA 4.5E-07 NA NA NA
Uranium-234 1.0E-05 NA NA NA 1.0E-05 NA NA NA
Actinium-227+D 3.0E-06 NA NA NA 3.0E-06 NA NA NA
Thorium-230 1.3E-05 NA NA NA 1.3E-05 NA NA NA
Radium-226+D 7.4E-05 NA NA NA 7.4E-05 NA NA NA
Lead-210 1.7E-04 NA NA NA 1.7E-04 NA NA NA
Bismuth-210 1.9E-06 NA NA NA 1.9E-06
Polonium-210 3.2E-04 NA NA NA 3.2E-04
Thorium-232 1.9E-07 NA NA NA 1.9E-07
Radium-228+D 1.9E-06 NA NA NA 1.9E-06
Thorium-228+D 5.5E-07 NA NA NA 5.5E-07

RADIONUCLIDE TOTAL 6.1E-04 -- -- -- 6E-04 -- -- -- --

EXPOSURE POINT TOTAL 7E-04 4.0E+00

EXPOSURE MEDIUM TOTAL 7E-04 4.0E+00

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 2.6E-09 NA NA 2.6E-09 Kidney NA 9.5E-07 NA 9.5E-07
WATER Tetrachloroethene NA 8.5E-10 NA NA 8.5E-10 Nervous System NA 2.1E-04 NA 2.1E-04

Trichloroethene - Kidney NA 1.4E-08 NA NA 1.4E-08 NA -- NA
Trichloroethene - Liver&NHL NA 4.4E-08 NA NA 4.4E-08 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.1E-02 NA 2.1E-02

CHEMICAL TOTAL -- 6.2E-08 -- -- 6E-08 -- 2.1E-02 -- 2E-02

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-08 2E-02

EXPOSURE MEDIUM TOTAL 6E-08 2E-02

GROUNDWATER TOTAL 7E-04 4.0E+00
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TABLE 9-F.46B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 7E-04 4.0E+00
TOTAL RISK ACROSS ALL MEDIA 7E-04 TOTAL HAZARD ACROSS ALL MEDIA 4.0E+00

NOTES: TOTAL GENERAL TOXICITY HI = 5.4E-02
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.8E-01

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 5.3E-01
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.4E-02

TOTAL IMMUNE SYSTEM HI = 2.4E-01
TOTAL KIDNEY HI = 1.3E+00

TOTAL LIVER HI = 1.6E-02
--

TOTAL NERVOUS SYSTEM HI = 7.2E-01
TOTAL NOAEL HI = 2.2E-01

--
TOTAL SKIN HI = 6.6E-01

--
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TABLE 9-F.47A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

1,1-Dichloroethane 2.1E-07 NA 1.1E-08 NA 2.2E-07 Kidney 2.1E-03 NA 1.1E-04 2.2E-03
1,1-Dichloroethene NC NA NC NA Liver 2.7E-02 NA 2.4E-03 2.9E-02
Cis-1,2-Dichloroethene NC NA NC NA Undetermined 3.3E-02 NA -- 3.3E-02
Chloroform -- NA -- NA Liver 8.3E-03 NA 4.9E-04 8.8E-03
Methyl Tertbutyl Ether 8.2E-08 NA -- NA 8.2E-08 Liver 1.8E-03 NA -- 1.8E-03
Tetrachloroethene 1.1E-07 NA 4.4E-08 NA 1.6E-07 Nervous System 1.1E-01 NA 4.3E-02 1.5E-01
Trichloroethene - Kidney 2.1E-05 NA 2.3E-06 NA 2.4E-05 -- NA --
Trichloroethene - Liver&NHL 1.6E-05 NA 1.7E-06 NA 1.7E-05 -- NA --
Trichloroethene -- NA -- NA Immune System 1.0E+01 NA 6.1E-01 1.1E+01
1,4-Dioxane 3.5E-05 NA 8.4E-08 NA 3.5E-05 Liver 1.3E-01 NA 3.3E-04 1.4E-01
Bis(2-Ethylhexyl)phthalate 2.8E-06 NA 2.7E-06 NA 5.5E-06 Liver 1.1E-01 NA 1.1E-01 2.3E-01
Aluminum NC NA NC NA Nervous System 1.9E-01 NA -- 1.9E-01
Arsenic 4.1E-05 NA 1.8E-07 NA 4.1E-05 Skin 1.1E+00 NA 4.6E-03 1.1E+00
Barium NC NA NC NA Kidney 1.0E-01 NA 6.3E-03 1.1E-01
Beryllium NC NA NC NA GI System 3.3E-02 NA 2.1E-02 5.4E-02
Cadmium NC NA NC NA Kidney 7.3E-02 NA 6.4E-03 7.9E-02
Chromium NC NA NC NA NOAEL 1.6E-01 NA 5.6E-02 2.2E-01
Cobalt NC NA NC NA Endocrine 1.2E+00 NA 5.2E-03 1.2E+00
Copper NC NA NC NA Undetermined 4.3E-02 NA 1.9E-04 4.4E-02
Iron NC NA NC NA GI System 4.5E+00 NA -- 4.5E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.5E-01 NA 1.0E-01 1.1E+00
Molybdenum NC NA NC NA Kidney 2.3E-01 NA 1.0E-03 2.3E-01
Nickel NC NA NC NA General Toxicity 1.2E-01 NA 2.6E-03 1.2E-01
Silica NC NA NC NA -- NA --
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND 
WATER

GROUND WATER OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

Uranium NC NA NC NA Kidney 7.4E-02 NA 3.2E-04 7.4E-02
Zirconium NC NA NC NA -- NA --
Nitrate as N NC NA NC NA Hematological 9.6E-01 NA -- 9.6E-01

CHEMICAL TOTAL 1.2E-04 -- 7.0E-06 -- 1E-04 2.02E+01 -- 9.8E-01 2.1E+01

Uranium-238+D 4.1E-08 NA NA NA 4.1E-08 NA NA NA
Uranium-235+D 1.6E-09 NA NA NA 1.6E-09 NA NA NA
Uranium-234 3.6E-08 NA NA NA 3.6E-08 NA NA NA
Actinium-227+D 1.1E-08 NA NA NA 1.1E-08 NA NA NA
Thorium-230 4.6E-08 NA NA NA 4.6E-08 NA NA NA
Radium-226+D 2.6E-07 NA NA NA 2.6E-07 NA NA NA
Lead-210 5.9E-07 NA NA NA 5.9E-07 NA NA NA
Bismuth-210 6.6E-09 NA NA NA 6.6E-09
Polonium-210 1.1E-06 NA NA NA 1.1E-06
Thorium-232 5.7E-08 NA NA NA 5.7E-08
Radium-228+D 5.9E-07 NA NA NA 5.9E-07
Thorium-228+D 1.7E-07 NA NA NA 1.7E-07

RADIONUCLIDE TOTAL 2.9E-06 -- -- -- 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 2.1E+01

EXPOSURE MEDIUM TOTAL 1E-04 2.1E+01
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TABLE 9-F.47A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 1.2E-08 NA NA 1.2E-08 Kidney NA 1.8E-05 NA 1.8E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 1.4E-03 NA 1.4E-03

Cis-1,2-Dichloroethene NA NC NA NA NA -- NA
Chloroform NA 3.4E-08 NA NA 3.4E-08 Liver NA 1.8E-04 NA 1.8E-04
Methyl Tertbutyl Ether NA 2.5E-09 NA NA 2.5E-09 Liver / Kidney NA 3.7E-05 NA 3.7E-05
Tetrachloroethene NA 3.6E-09 NA NA 3.6E-09 Nervous System NA 3.5E-03 NA 3.5E-03
Trichloroethene - Kidney NA 4.8E-07 NA NA 4.8E-07 NA -- NA
Trichloroethene - Liver&NHL NA 2.8E-07 NA NA 2.8E-07 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 5.3E-01 NA 5.3E-01

CHEMICAL TOTAL -- 8.1E-07 -- -- 8E-07 -- 5.3E-01 -- 5E-01

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 8E-07 5E-01

EXPOSURE MEDIUM TOTAL 8E-07 5E-01

GROUNDWATER TOTAL 1E-04 2.2E+01
RECEPTOR TOTAL 1E-04 2.2E+01

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 2.2E+01

NOTES: TOTAL GENERAL TOXICITY HI = 1.2E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.2E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 4.5E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 9.6E-01

TOTAL IMMUNE SYSTEM HI = 1.1E+01
TOTAL KIDNEY HI = 4.9E-01

TOTAL LIVER HI = 4.0E-01
--

TOTAL NERVOUS SYSTEM HI = 1.4E+00
TOTAL NOAEL HI = 2.9E-01

--
TOTAL SKIN HI = 1.1E+00

--
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TABLE 9-F.47B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 2.3E-07 NA 1.2E-08 NA 2.4E-07 Kidney 2.4E-03 NA 1.2E-04 2.5E-03
1,1-Dichloroethene NC NA NC NA Liver 2.3E-02 NA 2.0E-03 2.5E-02
1,2-Dichloroethane 2.3E-07 NA 7.3E-09 NA 2.3E-07 Kidney 1.4E-03 NA 4.7E-05 1.5E-03
Tetrachloroethene 6.1E-08 NA 2.4E-08 NA 8.5E-08 Nervous System 6.0E-02 NA 2.3E-02 8.3E-02
Trichloroethene - Kidney 7.9E-06 NA 8.6E-07 NA 8.8E-06 -- NA --
Trichloroethene - Liver&NHL 5.8E-06 NA 6.3E-07 NA 6.4E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 3.8E+00 NA 2.3E-01 4.0E+00
Vinyl chloride 3.0E-05 NA 1.0E-06 NA 3.0E-05 Liver 1.2E-02 NA 4.3E-04 1.2E-02
1,4-Dioxane 6.7E-05 NA 1.6E-07 NA 6.7E-05 Liver 2.6E-01 NA 6.4E-04 2.6E-01
Bis(2-Ethylhexyl)phthalate 3.2E-07 NA 3.2E-07 NA 6.5E-07 Liver 1.4E-02 NA 1.3E-02 2.7E-02
Aluminum NC NA NC NA Nervous System 2.7E-01 NA -- 2.7E-01
Arsenic 7.5E-05 NA 3.3E-07 NA 7.6E-05 Skin 1.9E+00 NA 8.6E-03 2.0E+00
Barium NC NA NC NA Kidney 1.8E-01 NA 1.2E-02 1.9E-01
Chromium NC NA NC NA NOAEL 5.1E-01 NA 1.8E-01 6.9E-01
Cobalt NC NA NC NA Endocrine 9.1E+00 NA 4.0E-02 9.1E+00
Copper NC NA NC NA Undetermined 3.3E-02 NA 1.5E-04 3.3E-02
Iron NC NA NC NA GI System 4.3E+00 NA -- 4.3E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.7E+01 NA 1.8E+00 1.8E+01
Molybdenum NC NA NC NA Kidney 9.2E-01 NA 4.1E-03 9.3E-01
Nickel NC NA NC NA General Toxicity 2.1E-01 NA 4.6E-03 2.2E-01
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.2E+00 NA 1.4E-02 3.2E+00
Vanadium NC NA NC NA Kidney 1.3E-01 NA 2.2E-02 1.5E-01
Zirconium NC NA NC NA -- NA --
Nitrate as N NC NA NC NA Hematological 1.7E+01 NA -- 1.7E+01
Nitrite as N NC NA NC NA Hematological 1.0E+00 NA -- 1.0E+00
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 1.6E-04 -- 3.4E-06 -- 2E-04 5.9E+01 -- 2.4E+00 6.1E+01
Uranium-238+D 1.8E-06 NA NA NA 1.8E-06 NA NA NA
Uranium-235+D 7.0E-08 NA NA NA 7.0E-08 NA NA NA
Uranium-234 1.6E-06 NA NA NA 1.6E-06 NA NA NA
Actinium-227+D 4.7E-07 NA NA NA 4.7E-07 NA NA NA
Thorium-230 2.0E-06 NA NA NA 2.0E-06 NA NA NA
Radium-226+D 1.2E-05 NA NA NA 1.2E-05 NA NA NA
Lead-210 2.6E-05 NA NA NA 2.6E-05 NA NA NA
Bismuth-210 2.9E-07 NA NA NA 2.9E-07
Polonium-210 5.0E-05 NA NA NA 5.0E-05
Thorium-232 5.7E-08 NA NA NA 5.7E-08
Radium-228+D 5.9E-07 NA NA NA 5.9E-07
Thorium-228+D 1.7E-07 NA NA NA 1.7E-07

RADIONUCLIDE TOTAL 9.5E-05 -- -- -- 1E-04 -- -- -- --
EXPOSURE POINT TOTAL 3E-04 6.1E+01

EXPOSURE MEDIUM TOTAL 3E-04 6.1E+01

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER
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TABLE 9-F.47B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

   
    

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 1.3E-08 NA NA 1.3E-08 Kidney NA 2.0E-05 NA 2.0E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 1.2E-03 NA 1.2E-03

1,2-Dichloroethane NA 1.3E-08 NA NA 1.3E-08 Nervous System NA 8.6E-04 NA 8.6E-04
Tetrachloroethene NA 1.9E-09 NA NA 1.9E-09 Nervous System NA 1.9E-03 NA 1.9E-03
Trichloroethene - Kidney NA 1.8E-07 NA NA 1.8E-07 NA -- NA
Trichloroethene - Liver&NHL NA 1.0E-07 NA NA 1.0E-07 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.0E-01 NA 2.0E-01
Vinyl chloride NA 4.0E-08 NA NA 4.0E-08 Liver NA 7.5E-05 NA 7.5E-05

CHEMICAL TOTAL -- 3.2E-07 -- -- 3E-07 -- 2.0E-01 -- 2E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 3E-07 2E-01

EXPOSURE MEDIUM TOTAL 3E-07 2E-01
GROUNDWATER TOTAL 3E-04 6.2E+01

RECEPTOR TOTAL 3E-04 6.2E+01
TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 6.2E+01

NOTES: TOTAL GENERAL TOXICITY HI = 2.2E-01
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.1E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 4.3E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.8E+01

TOTAL IMMUNE SYSTEM HI = 4.2E+00
TOTAL KIDNEY HI = 4.5E+00

TOTAL LIVER HI = 3.3E-01
--

TOTAL NERVOUS SYSTEM HI = 1.9E+01
TOTAL NOAEL HI = 7.2E-01

--
TOTAL SKIN HI = 2.0E+00

--



TABLE 9-F.48A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 2.4E-07 NA 1.9E-08 NA 2.5E-07 Kidney 6.0E-04 NA 4.8E-05 6.5E-04
1,1-Dichloroethene NC NA NC NA Liver 7.7E-03 NA 1.0E-03 8.8E-03
Cis-1,2-Dichloroethene NC NA NC NA Undetermined 9.3E-03 NA -- 9.3E-03
Chloroform -- NA -- NA Liver 2.4E-03 NA 2.2E-04 2.6E-03
Methyl Tertbutyl Ether 9.4E-08 NA -- NA 9.4E-08 Liver 5.1E-04 NA -- 5.1E-04
Tetrachloroethene 1.3E-07 NA 7.9E-08 NA 2.1E-07 Nervous System 3.2E-02 NA 1.9E-02 5.1E-02
Trichloroethene - Kidney 8.3E-06 NA 1.4E-06 NA 9.7E-06 -- NA --
Trichloroethene - Liver&NHL 1.8E-05 NA 3.0E-06 NA 2.1E-05 -- NA --
Trichloroethene -- NA -- NA Immune System 2.9E+00 NA 2.7E-01 3.2E+00
1,4-Dioxane 4.0E-05 NA 1.4E-07 NA 4.0E-05 Liver 3.9E-02 NA 1.4E-04 3.9E-02
Bis(2-Ethylhexyl)phthalate 3.1E-06 NA 4.8E-06 NA 8.0E-06 Liver 3.3E-02 NA 5.0E-02 8.3E-02
Aluminum NC NA NC NA Nervous System 5.6E-02 NA -- 5.6E-02
Arsenic 4.6E-05 NA 2.4E-07 NA 4.7E-05 Skin 3.0E-01 NA 1.6E-03 3.0E-01
Barium NC NA NC NA Kidney 2.8E-02 NA 2.1E-03 3.1E-02
Beryllium NC NA NC NA GI System 9.5E-03 NA 7.0E-03 1.7E-02
Cadmium NC NA NC NA Kidney 2.1E-02 NA 2.2E-03 2.3E-02
Chromium NC NA NC NA NOAEL 4.6E-02 NA 1.9E-02 6.5E-02
Cobalt NC NA NC NA Endocrine 3.4E-01 NA 1.8E-03 3.4E-01
Copper NC NA NC NA Undetermined 1.2E-02 NA 6.5E-05 1.2E-02
Iron NC NA NC NA GI System 1.3E+00 NA -- 1.3E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.7E-01 NA 3.5E-02 3.1E-01
Molybdenum NC NA NC NA Kidney 6.5E-02 NA 3.4E-04 6.6E-02
Nickel NC NA NC NA General Toxicity 3.3E-02 NA 8.7E-04 3.4E-02
Silica NC NA NC NA -- NA --
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND 
WATER

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

Titanium NC NA NC NA NA
Uranium NC NA NC NA Kidney 2.1E-02 NA 1.1E-04 2.1E-02
Zirconium NC NA NC NA -- NA --
Nitrate as N NC NA NC NA Hematological 2.7E-01 NA -- 2.7E-01

CHEMICAL TOTAL 1.2E-04 -- 9.7E-06 -- 1E-04 5.8E+00 -- 4.1E-01 6.2E+00

Uranium-238+D 2.2E-07 NA NA NA 2.2E-07 NA NA NA
Uranium-235+D 8.7E-09 NA NA NA 8.7E-09 NA NA NA
Uranium-234 1.9E-07 NA NA NA 1.9E-07 NA NA NA
Actinium-227+D 5.9E-08 NA NA NA 5.9E-08 NA NA NA
Thorium-230 2.4E-07 NA NA NA 2.4E-07 NA NA NA
Radium-226+D 1.4E-06 NA NA NA 1.4E-06 NA NA NA
Lead-210 3.2E-06 NA NA NA 3.2E-06 NA NA NA
Bismuth-210 3.5E-08 NA NA NA 3.5E-08
Polonium-210 6.0E-06 NA NA NA 6.0E-06
Thorium-232 3.1E-07 NA NA NA 3.1E-07
Radium-228+D 3.1E-06 NA NA NA 3.1E-06
Thorium-228+D 9.1E-07 NA NA NA 9.1E-07

RADIONUCLIDE TOTAL 1.6E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 6.2E+00

EXPOSURE MEDIUM TOTAL 1E-04 6.2E+00
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TABLE 9-F.48A
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 2.8E-08 NA NA 2.8E-08 Kidney NA 1.0E-05 NA 1.0E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 8.2E-04 NA 8.2E-04

Cis-1,2-Dichloroethene NA NC NA NA NA -- NA
Chloroform NA 7.9E-08 NA NA 7.9E-08 Liver NA 1.0E-04 NA 1.0E-04
Methyl Tertbutyl Ether NA 5.7E-09 NA NA 5.7E-09 Liver / Kidney NA 2.1E-05 NA 2.1E-05
Tetrachloroethene NA 8.3E-09 NA NA 8.3E-09 Nervous System NA 2.0E-03 NA 2.0E-03
Trichloroethene - Kidney NA 3.8E-07 NA NA 3.8E-07 NA -- NA
Trichloroethene - Liver&NHL NA 6.5E-07 NA NA 6.5E-07 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 3.1E-01 NA 3.1E-01

CHEMICAL TOTAL -- 1.1E-06 -- -- 1E-06 -- 3.1E-01 -- 3E-01

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 1E-06 3E-01

EXPOSURE MEDIUM TOTAL 1E-06 3E-01

GROUNDWATER TOTAL 1E-04 6.5E+00
RECEPTOR TOTAL 1E-04 6.5E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 6.5E+00

NOTES: TOTAL GENERAL TOXICITY HI = 3.4E-02
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.4E-01

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.3E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.7E-01

TOTAL IMMUNE SYSTEM HI = 3.5E+00
TOTAL KIDNEY HI = 1.4E-01

TOTAL LIVER HI = 1.3E-01
--

TOTAL NERVOUS SYSTEM HI = 4.1E-01
TOTAL NOAEL HI = 8.7E-02

--
TOTAL SKIN HI = 3.0E-01

--
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TABLE 9-F.48B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER 1,1-Dichloroethane 2.6E-07 NA 2.1E-08 NA 2.8E-07 Kidney 6.7E-04 NA 5.3E-05 7.3E-04
1,1-Dichloroethene NC NA NC NA Liver 6.5E-03 NA 8.8E-04 7.4E-03
1,2-Dichloroethane 2.6E-07 NA 1.3E-08 NA 2.7E-07 Kidney 4.1E-04 NA 2.0E-05 4.3E-04
Tetrachloroethene 7.0E-08 NA 4.2E-08 NA 1.1E-07 Nervous System 1.7E-02 NA 1.0E-02 2.7E-02
Trichloroethene - Kidney 3.1E-06 NA 5.2E-07 NA 3.6E-06 -- NA --
Trichloroethene - Liver&NHL 6.6E-06 NA 1.1E-06 NA 7.7E-06 -- NA --
Trichloroethene -- NA -- NA Immune System 1.1E+00 NA 1.0E-01 1.2E+00
Vinyl chloride 2.4E-06 NA 1.3E-07 NA 2.5E-06 Liver 3.4E-03 NA 1.8E-04 3.6E-03
1,4-Dioxane 7.7E-05 NA 2.8E-07 NA 7.7E-05 Liver 7.5E-02 NA 2.7E-04 7.5E-02
Bis(2-Ethylhexyl)phthalate 3.7E-07 NA 5.7E-07 NA 9.4E-07 Liver 3.9E-03 NA 6.0E-03 9.8E-03
Aluminum NC NA NC NA Nervous System 7.6E-02 NA -- 7.6E-02
Arsenic 8.6E-05 NA 4.5E-07 NA 8.6E-05 Skin 5.6E-01 NA 2.9E-03 5.6E-01
Barium NC NA NC NA Kidney 5.2E-02 NA 3.9E-03 5.6E-02
Chromium NC NA NC NA NOAEL 1.5E-01 NA 6.1E-02 2.1E-01
Cobalt NC NA NC NA Endocrine 2.6E+00 NA 1.4E-02 2.6E+00
Copper NC NA NC NA Undetermined 9.5E-03 NA 4.9E-05 9.5E-03
Iron NC NA NC NA GI System 1.2E+00 NA -- 1.2E+00
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.7E+00 NA 6.2E-01 5.3E+00
Molybdenum NC NA NC NA Kidney 2.6E-01 NA 1.4E-03 2.6E-01
Nickel NC NA NC NA General Toxicity 6.0E-02 NA 1.6E-03 6.2E-02
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.1E-01 NA 4.7E-03 9.1E-01
Vanadium NC NA NC NA Kidney 3.6E-02 NA 7.3E-03 4.4E-02
Zirconium NC NA NC NA -- NA --
Nitrate as N NC NA NC NA Hematological 4.7E+00 NA -- 4.7E+00
Nitrite as N NC NA NC NA Hematological 3.0E-01 NA -- 3.0E-01
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 1.8E-04 -- 3.3E-06 -- 2E-04 1.7E+01 -- 8.3E-01 1.8E+01
Uranium-238+D 9.7E-06 NA NA NA 9.7E-06 NA NA NA
Uranium-235+D 3.7E-07 NA NA NA 3.7E-07 NA NA NA
Uranium-234 8.4E-06 NA NA NA 8.4E-06 NA NA NA
Actinium-227+D 2.5E-06 NA NA NA 2.5E-06 NA NA NA
Thorium-230 1.1E-05 NA NA NA 1.1E-05 NA NA NA
Radium-226+D 6.1E-05 NA NA NA 6.1E-05 NA NA NA
Lead-210 1.4E-04 NA NA NA 1.4E-04 NA NA NA
Bismuth-210 1.6E-06 NA NA NA 1.6E-06
Polonium-210 2.7E-04 NA NA NA 2.7E-04
Thorium-232 3.1E-07 NA NA NA 3.1E-07
Radium-228+D 3.1E-06 NA NA NA 3.1E-06
Thorium-228+D 9.1E-07 NA NA NA 9.1E-07

RADIONUCLIDE TOTAL 5.1E-04 -- -- -- 5E-04 -- -- -- --
EXPOSURE POINT TOTAL 7E-04 1.8E+01

EXPOSURE MEDIUM TOTAL 7E-04 1.8E+01

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER
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TABLE 9-F.48B
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT CHEMICAL

   
    

GROUND AIR INDOOR AIR 1,1-Dichloroethane NA 3.1E-08 NA NA 3.1E-08 Kidney NA 1.1E-05 NA 1.1E-05
WATER 1,1-Dichloroethene NA NC NA NA Liver NA 6.9E-04 NA 6.9E-04

1,2-Dichloroethane NA 3.1E-08 NA NA 3.1E-08 Nervous System NA 5.0E-04 NA 5.0E-04
Tetrachloroethene NA 4.4E-09 NA NA 4.4E-09 Nervous System NA 1.1E-03 NA 1.1E-03
Trichloroethene - Kidney NA 1.4E-07 NA NA 1.4E-07 NA -- NA
Trichloroethene - Liver&NHL NA 2.4E-07 NA NA 2.4E-07 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.1E-01 NA 1.1E-01
Vinyl chloride NA 5.0E-09 NA NA 5.0E-09 Liver NA 4.3E-05 NA 4.3E-05

CHEMICAL TOTAL -- 4.6E-07 -- -- 5E-07 -- 1.2E-01 -- 1E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 5E-07 1E-01

EXPOSURE MEDIUM TOTAL 5E-07 1E-01
GROUNDWATER TOTAL 7E-04 1.8E+01

RECEPTOR TOTAL 7E-04 1.8E+01
TOTAL RISK ACROSS ALL MEDIA 7E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.8E+01

NOTES: TOTAL GENERAL TOXICITY HI = 6.2E-02
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.6E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.2E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 5.0E+00

TOTAL IMMUNE SYSTEM HI = 1.3E+00
TOTAL KIDNEY HI = 1.3E+00

TOTAL LIVER HI = 9.7E-02
--

TOTAL NERVOUS SYSTEM HI = 5.4E+00
TOTAL NOAEL HI = 2.2E-01

--
TOTAL SKIN HI = 5.6E-01

--



TABLE 9-F.49
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 1.4E-06 NA 5.1E-07 NA 1.9E-06 Kidney 1.4E-04 NA 5.1E-05 1.9E-04
Benzo(a)pyrene 1.8E-05 NA 6.5E-06 NA 2.4E-05 Kidney 1.8E-04 NA 6.5E-05 2.4E-04
Benzo(b)fluoranthene 2.5E-06 NA 9.2E-07 NA 3.5E-06 Kidney 2.5E-04 NA 9.3E-05 3.5E-04
Benzo(k)fluoranthene 2.5E-08 NA 9.2E-09 NA 3.5E-08 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Carbazole 2.7E-09 NA 7.6E-10 NA 3.5E-09 -- NA --
Indeno(1,2,3-cd)pyrene 3.3E-07 NA 1.2E-07 NA 4.5E-07 Kidney 3.3E-05 NA 1.2E-05 4.5E-05
Aroclor-1254 1.8E-06 NA 7.1E-07 NA 2.5E-06 Immune System 5.3E-01 NA 2.1E-01 7.4E-01
Aroclor-1260 1.1E-07 NA 4.3E-08 NA 1.5E-07 Immune System 3.2E-02 NA 1.3E-02 4.5E-02
Aluminum NC NA NC NA Nervous System 5.2E-02 NA -- 5.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.4E-03 NA -- 5.4E-03
Arsenic 5.2E-06 NA 4.4E-07 NA 5.7E-06 Skin 1.4E-01 NA 1.1E-02 1.5E-01
Beryllium NC NA NC NA GI System 9.4E-03 NA -- 9.4E-03
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 8.6E-02 NA -- 8.6E-02
Copper NC NA NC NA Undetermined 1.1E-02 NA -- 1.1E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3 4E 01 NA 3 4E 01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 3.4E-01 NA -- 3.4E-01
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.4E-02 NA 9.6E-03 4.4E-02

--

CHEMICAL TOTAL 2.9E-05 -- 9.2E-06 -- 4E-05 1.4E+00 -- 2.4E-01 2E+00

Uranium-238+D 4.9E-07 NA NA 2.7E-07 7.6E-07 NA NA NA
Uranium-235+D 4.7E-09 NA NA 1.6E-08 2.1E-08 NA NA NA
Uranium-234 6.1E-08 NA NA 1.0E-10 6.1E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.0E-11 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.3E-07 7.8E-07 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.0E-07 9.9E-07 NA NA NA

RADIONUCLIDE TOTAL 9.3E-07 -- -- 1.7E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 2E+00
EXPOSURE MEDIUM TOTAL 4E-05 2E+00
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TABLE 9-F.49
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT AREA AROUND 

COOLING POND Benzo(a)anthracene NA 3.3E-13 NA NA 3.3E-13 NA -- NA
Benzo(a)pyrene NA 4.1E-12 NA NA 4.1E-12 NA -- NA
Benzo(b)fluoranthene NA 5.9E-13 NA NA 5.9E-13 NA -- NA
Benzo(k)fluoranthene NA 5.9E-15 NA NA 5.9E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.7E-14 NA NA 7.7E-14 NA -- NA
Aroclor-1254 NA 8.0E-13 NA NA 8.0E-13 NA -- NA
Aroclor-1260 NA 4.9E-14 NA NA 4.9E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.3E-11 NA NA 2.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 6.0E-12 NA NA 6.0E-12
Immune System / 

Respiratory NA 1.5E-06 NA 1.5E-06
Chromium NA 5.8E-09 NA NA 5.8E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 8.7E-15 NA NA 8.7E-15 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA NAThorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-06 NA 1.1E-06
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.2E-08 NA 3.2E-08

CHEMICAL TOTAL -- 5.8E-09 -- -- 6E-09 -- 5.8E-05 -- 6E-05

Uranium-238+D NA 6.4E-11 NA NA 6.4E-11 NA NA NA
Uranium-235+D NA 8.7E-13 NA NA 8.7E-13 NA NA NA
Uranium-234 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.4E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 6E-05

EXPOSURE MEDIUM TOTAL 6E-09 6E-05

SOIL TOTAL 4E-05 2E+00
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TABLE 9-F.49
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 4E-05 2E+00
TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 5.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.6E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 5.4E-03

TOTAL IMMUNE SYSTEM HI = 7.8E-01
TOTAL KIDNEY HI = 3.7E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.3E-02
TOTAL NOAEL HI = 4.4E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 9.7E-06
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TABLE 9-F.50
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 3.5E-11 NA -- NA 3.5E-11 -- NA --
Trichloroethene - Liver&NHL 2.5E-11 NA -- NA 2.5E-11 -- NA --
Trichloroethene -- NA -- NA Immune System 1.6E-05 NA -- 1.6E-05
Benzo(a)anthracene 7.2E-08 NA 2.6E-08 NA 9.8E-08 Kidney 7.3E-06 NA 2.6E-06 9.9E-06
Benzo(a)pyrene 8.6E-07 NA 3.1E-07 NA 1.2E-06 Kidney 8.6E-06 NA 3.1E-06 1.2E-05
Benzo(b)fluoranthene 1.1E-07 NA 3.9E-08 NA 1.5E-07 Kidney 1.1E-05 NA 3.9E-06 1.5E-05
Benzo(k)fluoranthene 5.5E-09 NA 2.0E-09 NA 7.4E-09 Kidney 5.5E-06 NA 2.0E-06 7.5E-06
Carbazole 1.8E-10 NA 5.1E-11 NA 2.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.1E-07 NA 3.8E-08 NA 1.4E-07 Kidney 1.1E-05 NA 3.9E-06 1.4E-05
Aroclor-1254 1.2E-06 NA 4.7E-07 NA 1.7E-06 Immune System 3.5E-01 NA 1.4E-01 4.8E-01
Aroclor-1260 1.0E-07 NA 4.1E-08 NA 1.5E-07 Immune System 3.1E-02 NA 1.2E-02 4.3E-02
Aluminum NC NA NC NA Nervous System 5.4E-02 NA -- 5.4E-02
Arsenic 7.9E-06 NA 6.7E-07 NA 8.6E-06 Skin 2.1E-01 NA 1.7E-02 2.2E-01
Chromium NC NA NC NA NOAEL 3.5E-02 NA -- 3.5E-02
Cobalt NC NA NC NA Endocrine 8.1E-02 NA -- 8.1E-02
Copper NC NA NC NA Undetermined 2.6E-03 NA -- 2.6E-03
Iron NC NA NC NA GI System 9.0E-02 NA -- 9.0E-02
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Mercury NC NA NC NA Immune System 7.3E-03 NA -- 7.3E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.0E-01 NA -- 1.0E-01
Vanadium NC NA NC NA Kidney 2 6E 02 NA 2 6E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 2.6E-02 NA -- 2.6E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.7E-02 NA 4.7E-03 2.1E-02

--

CHEMICAL TOTAL 1.0E-05 -- 1.6E-06 -- 1E-05 1.0E+00 -- 1.7E-01 1E+00

Uranium-238+D 1.4E-07 NA NA 8.0E-08 2.2E-07 NA NA NA
Uranium-235+D 1.4E-09 NA NA 4.9E-09 6.3E-09 NA NA NA
Uranium-234 1.8E-08 NA NA 2.9E-11 1.8E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 4.7E-11 3.0E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 6.2E-07 9.2E-07 NA NA NA
Thorium-228+D 1.1E-07 NA NA 1.1E-06 1.2E-06 NA NA NA

RADIONUCLIDE TOTAL 6.0E-07 -- -- 1.8E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 1E+00

EXPOSURE MEDIUM TOTAL 1E-05 1E+00

SOIL AIR Trichloroethene - Kidney NA 5.8E-18 NA NA 5.8E-18 NA -- NA
Trichloroethene - Liver&NHL NA 3.4E-18 NA NA 3.4E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 6.4E-12 NA 6.4E-12
Benzo(a)anthracene NA 1.7E-14 NA NA 1.7E-14 NA -- NA
Benzo(a)pyrene NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Benzo(b)fluoranthene NA 2.5E-14 NA NA 2.5E-14 NA -- NA
Benzo(k)fluoranthene NA 1.3E-15 NA NA 1.3E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.5E-14 NA NA 2.5E-14 NA -- NA
Aroclor-1254 NA 5.3E-13 NA NA 5.3E-13 NA -- NA
Aroclor-1260 NA 4.6E-14 NA NA 4.6E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 3.5E-11 NA NA 3.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.4E-06 NA 6.4E-06
Chromium NA 6.1E-09 NA NA 6.1E-09 Respiratory NA 1.6E-06 NA 1.6E-06

DUST AT AREA AROUND 
COOLING POND
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TABLE 9-F.50
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Cobalt NA 8.2E-15 NA NA 8.2E-15 Respiratory NA 6.3E-06 NA 6.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.3E-05 NA 2.3E-05
Mercury NA NC NA NA Nervous System NA 1.1E-08 NA 1.1E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-07 NA 3.2E-07
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.5E-08 NA 1.5E-08

CHEMICAL TOTAL -- 6.2E-09 -- -- 6E-09 -- 5.6E-05 -- 6E-05

Uranium-238+D NA 1.9E-11 NA NA 1.9E-11 NA NA NA
Uranium-235+D NA 2.6E-13 NA NA 2.6E-13 NA NA NA
Uranium-234 NA 3.8E-12 NA NA 3.8E-12 NA NA NA
Thorium-232 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Radium-228+D NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Thorium-228+D NA 5.6E-11 NA NA 5.6E-11 NA NA NA

RADIONUCLIDE TOTAL -- 9.8E-11 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 6E-05

T i hl th Kid NA 3 9E 14 NA NA 3 9E 14 NA NA

DUST AT AREA AROUND 
COOLING POND

AMBIENT VAPORS AT AREA Trichloroethene - Kidney NA 3.9E-14 NA NA 3.9E-14 NA -- NA
Trichloroethene - Liver&NHL NA 2.3E-14 NA NA 2.3E-14 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 4.3E-08 NA 4.3E-08

CHEMICAL TOTAL -- 6.2E-14 -- -- 6E-14 -- 4.3E-08 -- 4E-08

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-14 4E-08

EXPOSURE MEDIUM TOTAL 6E-09 6E-05

SOIL TOTAL 1E-05 1E+00
RECEPTOR TOTAL 1E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.1E-02

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 9.0E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 5.3E-01
TOTAL KIDNEY HI = 1.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.4E-02
TOTAL NOAEL HI = 3.7E-02

--
TOTAL SKIN HI = 2.2E-01

TOTAL RESPIRATORY HI = 7.9E-06

AMBIENT VAPORS AT AREA 
AROUND COOLING POND
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TABLE 9-F.51
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 2.0E-07 NA 1.1E-07 NA 3.1E-07 Kidney 1.5E-05 NA 7.8E-06 2.3E-05
Benzo(a)pyrene 2.6E-06 NA 1.3E-06 NA 3.9E-06 Kidney 1.9E-05 NA 9.9E-06 2.9E-05
Benzo(b)fluoranthene 3.7E-07 NA 1.9E-07 NA 5.6E-07 Kidney 2.7E-05 NA 1.4E-05 4.1E-05
Benzo(k)fluoranthene 3.7E-09 NA 1.9E-09 NA 5.6E-09 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Carbazole 1.2E-09 NA 4.7E-10 NA 1.6E-09 -- NA --
Indeno(1,2,3-cd)pyrene 4.8E-08 NA 2.5E-08 NA 7.3E-08 Kidney 3.6E-06 NA 1.9E-06 5.4E-06
Aroclor-1254 7.8E-07 NA 4.3E-07 NA 1.2E-06 Immune System 5.7E-02 NA 3.2E-02 8.8E-02
Aroclor-1260 4.8E-08 NA 2.7E-08 NA 7.4E-08 Immune System 3.5E-03 NA 1.9E-03 5.4E-03
Aluminum NC NA NC NA Nervous System 5.5E-03 NA -- 5.5E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.8E-04 NA -- 5.8E-04
Arsenic 2.2E-06 NA 2.7E-07 NA 2.5E-06 Skin 1.4E-02 NA 1.7E-03 1.6E-02
Beryllium NC NA NC NA GI System 1.0E-03 NA -- 1.0E-03
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Endocrine 9.2E-03 NA -- 9.2E-03
Copper NC NA NC NA Undetermined 1.2E-03 NA -- 1.2E-03
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3 7E 02 NA 3 7E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 3.7E-02 NA -- 3.7E-02
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.7E-03 NA 1.5E-03 5.1E-03

--

CHEMICAL TOTAL 6.3E-06 -- 2.4E-06 -- 9E-06 1.5E-01 -- 3.7E-02 2E-01

Uranium-238+D 9.7E-07 NA NA 1.1E-06 2.1E-06 NA NA NA
Uranium-235+D 9.4E-09 NA NA 6.5E-08 7.5E-08 NA NA NA
Uranium-234 1.2E-07 NA NA 4.0E-10 1.2E-07 NA NA NA
Thorium-232 5.2E-08 NA NA 1.6E-10 5.2E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 2.1E-06 2.6E-06 NA NA NA
Thorium-228+D 1.8E-07 NA NA 3.6E-06 3.8E-06 NA NA NA

RADIONUCLIDE TOTAL 1.9E-06 -- -- 6.9E-06 9E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 2E-01
EXPOSURE MEDIUM TOTAL 2E-05 2E-01

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-051-Future-B1-Adult-AbutRes.xls, SUMMARY Page 1 of 3 7/17/2012



TABLE 9-F.51
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 4.5E-13 NA NA 4.5E-13 NA -- NA
Benzo(a)pyrene NA 5.6E-12 NA NA 5.6E-12 NA -- NA
Benzo(b)fluoranthene NA 8.0E-13 NA NA 8.0E-13 NA -- NA
Benzo(k)fluoranthene NA 8.0E-15 NA NA 8.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Aroclor-1254 NA 3.2E-12 NA NA 3.2E-12 NA -- NA
Aroclor-1260 NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 9.3E-11 NA NA 9.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 2.4E-11 NA NA 2.4E-11
Immune System / 

Respiratory NA 1.5E-06 NA 1.5E-06
Chromium NA 7.9E-09 NA NA 7.9E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 3.5E-14 NA NA 3.5E-14 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-06 NA 1.1E-06
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.2E-08 NA 3.2E-08

CHEMICAL TOTAL -- 8.0E-09 -- -- 8E-09 -- 5.8E-05 -- 6E-05

Uranium-238+D NA 3.4E-10 NA NA 3.4E-10 NA NA NA
Uranium-235+D NA 4.6E-12 NA NA 4.6E-12 NA NA NA
Uranium-234 NA 7.0E-11 NA NA 7.0E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.3E-12 NA NA 9.3E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 7.6E-10 -- -- 8E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 6E-05

EXPOSURE MEDIUM TOTAL 9E-09 6E-05

SOIL TOTAL 2E-05 2E-01
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TABLE 9-F.51
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 2E-01
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.8E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.2E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 5.8E-04

TOTAL IMMUNE SYSTEM HI = 9.4E-02
TOTAL KIDNEY HI = 4.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 6.8E-03
TOTAL NOAEL HI = 4.7E-03

--
TOTAL SKIN HI = 1.6E-02

TOTAL RESPIRATORY HI = 9.7E-06
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TABLE 9-F.52
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 5.1E-12 NA -- NA 5.1E-12 -- NA --
Trichloroethene - Liver&NHL 1.1E-11 NA -- NA 1.1E-11 -- NA --
Trichloroethene -- NA -- NA Immune System 1.8E-06 NA -- 1.8E-06
Benzo(a)anthracene 1.1E-08 NA 5.4E-09 NA 1.6E-08 Kidney 7.8E-07 NA 4.0E-07 1.2E-06
Benzo(a)pyrene 1.2E-07 NA 6.5E-08 NA 1.9E-07 Kidney 9.2E-07 NA 4.8E-07 1.4E-06
Benzo(b)fluoranthene 1.6E-08 NA 8.1E-09 NA 2.4E-08 Kidney 1.2E-06 NA 6.0E-07 1.8E-06
Benzo(k)fluoranthene 7.9E-10 NA 4.1E-10 NA 1.2E-09 Kidney 5.9E-07 NA 3.1E-07 8.9E-07
Carbazole 7.8E-11 NA 3.1E-11 NA 1.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.5E-08 NA 8.0E-09 NA 2.3E-08 Kidney 1.1E-06 NA 5.9E-07 1.7E-06
Aroclor-1254 5.1E-07 NA 2.8E-07 NA 7.9E-07 Immune System 3.7E-02 NA 2.1E-02 5.8E-02
Aroclor-1260 4.5E-08 NA 2.5E-08 NA 7.0E-08 Immune System 3.3E-03 NA 1.8E-03 5.1E-03
Aluminum NC NA NC NA Nervous System 5.7E-03 NA -- 5.7E-03
Arsenic 3.4E-06 NA 4.1E-07 NA 3.8E-06 Skin 2.2E-02 NA 2.6E-03 2.5E-02
Chromium NC NA NC NA NOAEL 3.7E-03 NA -- 3.7E-03
Cobalt NC NA NC NA Endocrine 8.7E-03 NA -- 8.7E-03
Copper NC NA NC NA Undetermined 2.8E-04 NA -- 2.8E-04
Iron NC NA NC NA GI System 9.7E-03 NA -- 9.7E-03
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Mercury NC NA NC NA Immune System 7.8E-04 NA -- 7.8E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.1E-02 NA -- 1.1E-02
V di NC NA NC NA Kid 2 8E 03 NA 2 8E 03

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-03 NA -- 1.8E-03

--

CHEMICAL TOTAL 4.1E-06 -- 8.0E-07 -- 5E-06 1.1E-01 -- 2.5E-02 1E-01

Uranium-238+D 2.8E-07 NA NA 3.2E-07 6.0E-07 NA NA NA
Uranium-235+D 2.8E-09 NA NA 2.0E-08 2.2E-08 NA NA NA
Uranium-234 3.5E-08 NA NA 1.2E-10 3.6E-08 NA NA NA
Thorium-232 6.1E-08 NA NA 1.9E-10 6.1E-08 NA NA NA
Radium-228+D 6.0E-07 NA NA 2.5E-06 3.1E-06 NA NA NA
Thorium-228+D 2.1E-07 NA NA 4.2E-06 4.4E-06 NA NA NA

RADIONUCLIDE TOTAL 1.2E-06 -- -- 7.0E-06 8E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 1E-01

EXPOSURE MEDIUM TOTAL 1E-05 1E-01

SOIL AIR Trichloroethene - Kidney NA 7.9E-18 NA NA 7.9E-18 NA -- NA
Trichloroethene - Liver&NHL NA 1.4E-17 NA NA 1.4E-17 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 6.4E-12 NA 6.4E-12
Benzo(a)anthracene NA 2.3E-14 NA NA 2.3E-14 NA -- NA
Benzo(a)pyrene NA 2.7E-13 NA NA 2.7E-13 NA -- NA
Benzo(b)fluoranthene NA 3.4E-14 NA NA 3.4E-14 NA -- NA
Benzo(k)fluoranthene NA 1.7E-15 NA NA 1.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Aroclor-1254 NA 2.1E-12 NA NA 2.1E-12 NA -- NA
Aroclor-1260 NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 1.4E-10 NA NA 1.4E-10

Developmental / 
Cardiovascular / Nervous 

System NA 6.4E-06 NA 6.4E-06

DUST AT AREA AROUND 
COOLING POND
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TABLE 9-F.52
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Chromium NA 8.3E-09 NA NA 8.3E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 3.3E-14 NA NA 3.3E-14 Respiratory NA 6.3E-06 NA 6.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.3E-05 NA 2.3E-05
Mercury NA NC NA NA Nervous System NA 1.1E-08 NA 1.1E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-07 NA 3.2E-07
Vanadium NA NC NA NA NA 2.0E-06 NA 2.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.5E-08 NA 1.5E-08

CHEMICAL TOTAL -- 8.5E-09 -- -- 8E-09 -- 5.6E-05 -- 6E-05

Uranium-238+D NA 1.0E-10 NA NA 1.0E-10 NA NA NA
Uranium-235+D NA 1.4E-12 NA NA 1.4E-12 NA NA NA
Uranium-234 NA 2.0E-11 NA NA 2.0E-11 NA NA NA
Thorium-232 NA 9.0E-11 NA NA 9.0E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.2E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E 09 6E 05

DUST AT AREA AROUND 
COOLING POND

EXPOSURE POINT TOTAL 9E-09 6E-05

Trichloroethene - Kidney NA 5.3E-14 NA NA 5.3E-14 NA -- NA
Trichloroethene - Liver&NHL NA 9.1E-14 NA NA 9.1E-14 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 4.3E-08 NA 4.3E-08

CHEMICAL TOTAL -- 1.4E-13 -- -- 1E-13 -- 4.3E-08 -- 4E-08

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 1E-13 4E-08

EXPOSURE MEDIUM TOTAL 9E-09 6E-05

SOIL TOTAL 1E-05 1E-01
RECEPTOR TOTAL 1E-05 1E-01

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.7E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 9.7E-03
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 6.4E-02
TOTAL KIDNEY HI = 1.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 6.9E-03
TOTAL NOAEL HI = 4.0E-03

--
TOTAL SKIN HI = 2.5E-02

TOTAL RESPIRATORY HI = 7.9E-06

AMBIENT VAPORS AT AREA 
AROUND COOLING POND
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TABLE 9-F.53
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 6.0E-07 NA 2.2E-07 NA 8.2E-07 Kidney 6.0E-05 NA 2.2E-05 8.2E-05
Benzo(a)pyrene 5.1E-06 NA 1.9E-06 NA 6.9E-06 Kidney 5.1E-05 NA 1.9E-05 7.0E-05
Benzo(b)fluoranthene 7.6E-07 NA 2.8E-07 NA 1.0E-06 Kidney 7.6E-05 NA 2.8E-05 1.0E-04
Benzo(k)fluoranthene 2.0E-08 NA 7.1E-09 NA 2.7E-08 Kidney 2.0E-05 NA 7.1E-06 2.7E-05
Indeno(1,2,3-cd)pyrene 3.2E-07 NA 1.2E-07 NA 4.3E-07 Kidney 3.2E-05 NA 1.2E-05 4.4E-05
Aroclor-1254 7.0E-06 NA 2.7E-06 NA 9.7E-06 Immune System 2.0E+00 NA 8.0E-01 2.8E+00
Aroclor-1260 2.8E-05 NA 1.1E-05 NA 3.9E-05 Immune System 8.2E+00 NA 3.2E+00 1.1E+01
Aluminum NC NA NC NA Nervous System 6.5E-02 NA -- 6.5E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.5E-02 NA -- 1.5E-02
Arsenic 1.2E-05 NA 1.0E-06 NA 1.3E-05 Skin 3.2E-01 NA 2.7E-02 3.5E-01
Beryllium NC NA NC NA GI System 7.9E-03 NA -- 7.9E-03
Chromium NC NA NC NA NOAEL 4.6E-02 NA -- 4.6E-02
Cobalt NC NA NC NA Endocrine 9.8E-02 NA -- 9.8E-02
Copper NC NA NC NA Undetermined 6.8E-02 NA -- 6.8E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.8E-02 NA -- 1.8E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.0E-01 NA -- 3.0E-01
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 5.1E-03 NA 1.4E-03 6.6E-03

--

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 5.4E-05 -- 1.7E-05 -- 7E-05 1.1E+01 -- 4.1E+00 2E+01

Uranium-238+D 4.1E-07 NA NA 2.3E-07 6.3E-07 NA NA NA
Uranium-235+D 4.4E-09 NA NA 1.5E-08 2.0E-08 NA NA NA
Uranium-234 5.5E-08 NA NA 9.1E-11 5.5E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.0E-11 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.3E-07 7.8E-07 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.0E-07 9.9E-07 NA NA NA

RADIONUCLIDE TOTAL 8.4E-07 -- -- 1.7E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 2E+01

EXPOSURE MEDIUM TOTAL 7E-05 2E+01

SOIL AIR Benzo(a)anthracene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Benzo(a)pyrene NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Benzo(b)fluoranthene NA 1.8E-13 NA NA 1.8E-13 NA -- NA
Benzo(k)fluoranthene NA 4.6E-15 NA NA 4.6E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.4E-14 NA NA 7.4E-14 NA -- NA
Aroclor-1254 NA 3.1E-12 NA NA 3.1E-12 NA -- NA
Aroclor-1260 NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 5.5E-11 NA NA 5.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.0E-05 NA 1.0E-05

Beryllium NA 5.1E-12 NA NA 5.1E-12
Immune System / 

Respiratory NA 1.2E-06 NA 1.2E-06
Chromium NA 8.2E-09 NA NA 8.2E-09 Respiratory NA 2.2E-06 NA 2.2E-06
Cobalt NA 9.9E-15 NA NA 9.9E-15 Respiratory NA 7.6E-06 NA 7.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.53
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.4E-07 NA 9.4E-07
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.8E-09 NA 4.8E-09

CHEMICAL TOTAL -- 8.3E-09 -- -- 8E-09 -- 8.4E-05 -- 8E-05

Uranium-238+D NA 5.4E-11 NA NA 5.4E-11 NA NA NA
Uranium-235+D NA 8.1E-13 NA NA 8.1E-13 NA NA NA
Uranium-234 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.3E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 8E-05

EXPOSURE MEDIUM TOTAL 8E-09 8E-05

SOIL TOTAL 7E-05 2E+01
RECEPTOR TOTAL 7E-05 2E+01

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+01

NOTES: TOTAL GENERAL TOXICITY HI = 1.5E-02
NC - Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 1.0E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

NC  Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI  1.0E 05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.0E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.8E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 1.5E-02

TOTAL IMMUNE SYSTEM HI = 1.4E+01
TOTAL KIDNEY HI = 3.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 8.3E-02
TOTAL NOAEL HI = 1.1E-01

--
TOTAL SKIN HI = 3.5E-01

TOTAL RESPIRATORY HI = 1.1E-05
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TABLE 9-F.54
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.5E-08 NA -- NA 1.5E-08 -- NA --
Trichloroethene - Liver&NHL 1.1E-08 NA -- NA 1.1E-08 -- NA --
Trichloroethene -- NA -- NA Immune System 7.2E-03 NA -- 7.2E-03
Benzo(a)anthracene 1.0E-07 NA 3.8E-08 NA 1.4E-07 Kidney 1.0E-05 NA 3.8E-06 1.4E-05
Benzo(a)pyrene 1.7E-06 NA 6.2E-07 NA 2.3E-06 Kidney 1.7E-05 NA 6.3E-06 2.4E-05
Benzo(b)fluoranthene 3.5E-07 NA 1.3E-07 NA 4.8E-07 Kidney 3.5E-05 NA 1.3E-05 4.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-07 NA 5.1E-08 NA 1.9E-07 Kidney 1.4E-05 NA 5.1E-06 1.9E-05
Aroclor-1254 3.7E-06 NA 1.5E-06 NA 5.2E-06 Immune System 1.1E+00 NA 4.3E-01 1.5E+00
Aroclor-1260 1.6E-05 NA 6.3E-06 NA 2.2E-05 Immune System 4.7E+00 NA 1.8E+00 6.5E+00
Aluminum NC NA NC NA Nervous System 5.9E-02 NA -- 5.9E-02
Arsenic 1.4E-05 NA 1.1E-06 NA 1.5E-05 Skin 3.5E-01 NA 3.0E-02 3.8E-01
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 9.4E-02 NA -- 9.4E-02
Copper NC NA NC NA Undetermined 2.1E-02 NA -- 2.1E-02
Iron NC NA NC NA GI System 1.0E-01 NA -- 1.0E-01
Manganese NC NA NC NA Nervous System 1.4E-02 NA -- 1.4E-02
Mercury NC NA NC NA Immune System 3.7E-04 NA -- 3.7E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.9E-01 NA -- 2.9E-01
Vanadium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.3E-03 NA -- 1.3E-03

--

CHEMICAL TOTAL 3 6E 05 9 8E 06 5E 05 6 8E+00 2 3E+00 9E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 3.6E-05 -- 9.8E-06 -- 5E-05 6.8E+00 -- 2.3E+00 9E+00

Uranium-238+D 4.0E-07 NA NA 2.2E-07 6.2E-07 NA NA NA
Uranium-235+D 4.1E-09 NA NA 1.4E-08 1.8E-08 NA NA NA
Uranium-234 4.9E-08 NA NA 8.1E-11 4.9E-08 NA NA NA
Thorium-232 2.9E-08 NA NA 4.5E-11 2.9E-08 NA NA NA
Radium-228+D 2.9E-07 NA NA 5.9E-07 8.8E-07 NA NA NA
Thorium-228+D 1.0E-07 NA NA 1.0E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 8.7E-07 -- -- 1.8E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 5E-05 9E+00

EXPOSURE MEDIUM TOTAL 5E-05 9E+00

SOIL AIR Trichloroethene - Kidney NA 2.5E-15 NA NA 2.5E-15 NA -- NA
Trichloroethene - Liver&NHL NA 1.5E-15 NA NA 1.5E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.8E-09 NA 2.8E-09
Benzo(a)anthracene NA 2.4E-14 NA NA 2.4E-14 NA -- NA
Benzo(a)pyrene NA 4.0E-13 NA NA 4.0E-13 NA -- NA
Benzo(b)fluoranthene NA 8.2E-14 NA NA 8.2E-14 NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Aroclor-1254 NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Aroclor-1260 NA 7.1E-12 NA NA 7.1E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 6.0E-11 NA NA 6.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.1E-05 NA 1.1E-05
Chromium NA 5.9E-09 NA NA 5.9E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 9.5E-15 NA NA 9.5E-15 Respiratory NA 7.3E-06 NA 7.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Mercury NA NC NA NA Nervous System NA 5.8E-10 NA 5.8E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.54
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.9E-07 NA 8.9E-07
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.2E-09 NA 1.2E-09

CHEMICAL TOTAL -- 6.0E-09 -- -- 6E-09 -- 7.2E-05 -- 7E-05

Uranium-238+D NA 5.3E-11 NA NA 5.3E-11 NA NA NA
Uranium-235+D NA 7.5E-13 NA NA 7.5E-13 NA NA NA
Uranium-234 NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Thorium-232 NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Radium-228+D NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Thorium-228+D NA 5.3E-11 NA NA 5.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.4E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 7E-05

Trichloroethene - Kidney NA 1.7E-11 NA NA 1.7E-11 NA -- NA
Trichloroethene - Liver&NHL NA 1.0E-11 NA NA 1.0E-11 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.9E-05 NA 1.9E-05

CHEMICAL TOTAL -- 2.7E-11 -- -- 3E-11 -- 1.9E-05 -- 2E-05

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 3E-11 2E-05

EXPOSURE MEDIUM TOTAL 6E-09 9E-05

SOIL TOTAL 5E 05 9E+00

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING POND

SOIL TOTAL 5E-05 9E+00
RECEPTOR TOTAL 5E-05 9E+00

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 9E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.1E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.1E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.4E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.0E-01
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 8.1E+00
TOTAL KIDNEY HI = 3.1E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.3E-02
TOTAL NOAEL HI = 5.4E-02

--
TOTAL SKIN HI = 3.8E-01

TOTAL RESPIRATORY HI = 8.8E-06
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TABLE 9-F.55
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 8.7E-08 NA 4.5E-08 NA 1.3E-07 Kidney 6.4E-06 NA 3.3E-06 9.8E-06
Benzo(a)pyrene 7.4E-07 NA 3.8E-07 NA 1.1E-06 Kidney 5.5E-06 NA 2.8E-06 8.3E-06
Benzo(b)fluoranthene 1.1E-07 NA 5.7E-08 NA 1.7E-07 Kidney 8.2E-06 NA 4.2E-06 1.2E-05
Benzo(k)fluoranthene 2.8E-09 NA 1.5E-09 NA 4.3E-09 Kidney 2.1E-06 NA 1.1E-06 3.2E-06
Indeno(1,2,3-cd)pyrene 4.6E-08 NA 2.4E-08 NA 7.0E-08 Kidney 3.4E-06 NA 1.8E-06 5.2E-06
Aroclor-1254 3.0E-06 NA 1.7E-06 NA 4.6E-06 Immune System 2.2E-01 NA 1.2E-01 3.4E-01
Aroclor-1260 1.2E-05 NA 6.8E-06 NA 1.9E-05 Immune System 8.8E-01 NA 4.9E-01 1.4E+00
Aluminum NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.6E-03 NA -- 1.6E-03
Arsenic 5.3E-06 NA 6.4E-07 NA 6.0E-06 Skin 3.4E-02 NA 4.1E-03 3.9E-02
Beryllium NC NA NC NA GI System 8.5E-04 NA -- 8.5E-04
Chromium NC NA NC NA NOAEL 5.0E-03 NA -- 5.0E-03
Cobalt NC NA NC NA Endocrine 1.1E-02 NA -- 1.1E-02
Copper NC NA NC NA Undetermined 7.3E-03 NA -- 7.3E-03
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.9E-03 NA -- 1.9E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.3E-02 NA -- 3.3E-02
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 5.5E-04 NA 2.2E-04 7.7E-04

--

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 2.1E-05 -- 9.6E-06 -- 3E-05 1.2E+00 -- 6.2E-01 2E+00

Uranium-238+D 8.1E-07 NA NA 9.1E-07 1.7E-06 NA NA NA
Uranium-235+D 8.8E-09 NA NA 6.1E-08 7.0E-08 NA NA NA
Uranium-234 1.1E-07 NA NA 3.6E-10 1.1E-07 NA NA NA
Thorium-232 5.2E-08 NA NA 1.6E-10 5.2E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 2.1E-06 2.6E-06 NA NA NA
Thorium-228+D 1.8E-07 NA NA 3.6E-06 3.8E-06 NA NA NA

RADIONUCLIDE TOTAL 1.7E-06 -- -- 6.7E-06 8E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 2E+00

EXPOSURE MEDIUM TOTAL 4E-05 2E+00

SOIL AIR Benzo(a)anthracene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Benzo(a)pyrene NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Benzo(b)fluoranthene NA 2.4E-13 NA NA 2.4E-13 NA -- NA
Benzo(k)fluoranthene NA 6.2E-15 NA NA 6.2E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Aroclor-1254 NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Aroclor-1260 NA 5.0E-11 NA NA 5.0E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.2E-10 NA NA 2.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.0E-05 NA 1.0E-05

Beryllium NA 2.0E-11 NA NA 2.0E-11
Immune System / 

Respiratory NA 1.2E-06 NA 1.2E-06
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.2E-06 NA 2.2E-06
Cobalt NA 4.0E-14 NA NA 4.0E-14 Respiratory NA 7.6E-06 NA 7.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.0E-05 NA 4.0E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.55
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.4E-07 NA 9.4E-07
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.8E-09 NA 4.8E-09

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 8.4E-05 -- 8E-05

Uranium-238+D NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Uranium-235+D NA 4.3E-12 NA NA 4.3E-12 NA NA NA
Uranium-234 NA 6.3E-11 NA NA 6.3E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.3E-12 NA NA 9.3E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.9E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 8E-05

EXPOSURE MEDIUM TOTAL 1E-08 8E-05

SOIL TOTAL 4E-05 2E+00
RECEPTOR TOTAL 4E-05 2E+00

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.6E-03
NC - Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 1.0E-05

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

NC  Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI  1.0E 05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.0E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 1.6E-03

TOTAL IMMUNE SYSTEM HI = 1.7E+00
TOTAL KIDNEY HI = 3.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 9.0E-03
TOTAL NOAEL HI = 1.2E-02

--
TOTAL SKIN HI = 3.9E-02

TOTAL RESPIRATORY HI = 1.1E-05
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TABLE 9-F.56
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 2.2E-09 NA -- NA 2.2E-09 -- NA --
Trichloroethene - Liver&NHL 4.7E-09 NA -- NA 4.7E-09 -- NA --
Trichloroethene -- NA -- NA Immune System 7.7E-04 NA -- 7.7E-04
Benzo(a)anthracene 1.5E-08 NA 7.8E-09 NA 2.3E-08 Kidney 1.1E-06 NA 5.8E-07 1.7E-06
Benzo(a)pyrene 2.5E-07 NA 1.3E-07 NA 3.8E-07 Kidney 1.8E-06 NA 9.6E-07 2.8E-06
Benzo(b)fluoranthene 5.1E-08 NA 2.7E-08 NA 7.8E-08 Kidney 3.8E-06 NA 2.0E-06 5.7E-06
Indeno(1,2,3-cd)pyrene 2.0E-08 NA 1.1E-08 NA 3.1E-08 Kidney 1.5E-06 NA 7.8E-07 2.3E-06
Aroclor-1254 1.6E-06 NA 8.9E-07 NA 2.5E-06 Immune System 1.2E-01 NA 6.5E-02 1.8E-01
Aroclor-1260 6.9E-06 NA 3.9E-06 NA 1.1E-05 Immune System 5.0E-01 NA 2.8E-01 7.9E-01
Aluminum NC NA NC NA Nervous System 6.3E-03 NA -- 6.3E-03
Arsenic 5.8E-06 NA 7.0E-07 NA 6.5E-06 Skin 3.8E-02 NA 4.5E-03 4.2E-02
Chromium NC NA NC NA NOAEL 3.6E-03 NA -- 3.6E-03
Cobalt NC NA NC NA Endocrine 1.0E-02 NA -- 1.0E-02
Copper NC NA NC NA Undetermined 2.3E-03 NA -- 2.3E-03
Iron NC NA NC NA GI System 1.1E-02 NA -- 1.1E-02
Manganese NC NA NC NA Nervous System 1.5E-03 NA -- 1.5E-03
Mercury NC NA NC NA Immune System 4.0E-05 NA -- 4.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.1E-02 NA -- 3.1E-02
Vanadium NC NA NC NA Kidney 2.3E-03 NA -- 2.3E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.4E-04 NA 5.5E-05 1.9E-04

--

CHEMICAL TOTAL 1 5E 05 5 6E 06 2E 05 7 3E 01 3 5E 01 1E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 1.5E-05 -- 5.6E-06 -- 2E-05 7.3E-01 -- 3.5E-01 1E+00

Uranium-238+D 8.0E-07 NA NA 9.0E-07 1.7E-06 NA NA NA
Uranium-235+D 8.2E-09 NA NA 5.7E-08 6.5E-08 NA NA NA
Uranium-234 9.8E-08 NA NA 3.2E-10 9.8E-08 NA NA NA
Thorium-232 5.8E-08 NA NA 1.8E-10 5.8E-08 NA NA NA
Radium-228+D 5.8E-07 NA NA 2.4E-06 2.9E-06 NA NA NA
Thorium-228+D 2.0E-07 NA NA 4.0E-06 4.3E-06 NA NA NA

RADIONUCLIDE TOTAL 1.7E-06 -- -- 7.4E-06 9E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 1E+00

EXPOSURE MEDIUM TOTAL 3E-05 1E+00

SOIL AIR Trichloroethene - Kidney NA 3.4E-15 NA NA 3.4E-15 NA -- NA
Trichloroethene - Liver&NHL NA 5.9E-15 NA NA 5.9E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.8E-09 NA 2.8E-09
Benzo(a)anthracene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Benzo(a)pyrene NA 5.4E-13 NA NA 5.4E-13 NA -- NA
Benzo(b)fluoranthene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.5E-14 NA NA 4.5E-14 NA -- NA
Aroclor-1254 NA 6.6E-12 NA NA 6.6E-12 NA -- NA
Aroclor-1260 NA 2.8E-11 NA NA 2.8E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 2.4E-10 NA NA 2.4E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.1E-05 NA 1.1E-05
Chromium NA 8.0E-09 NA NA 8.0E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 3.8E-14 NA NA 3.8E-14 Respiratory NA 7.3E-06 NA 7.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.1E-05 NA 3.1E-05
Mercury NA NC NA NA Nervous System NA 5.8E-10 NA 5.8E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.56
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.9E-07 NA 8.9E-07
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.2E-09 NA 1.2E-09

CHEMICAL TOTAL -- 8.3E-09 -- -- 8E-09 -- 7.2E-05 -- 7E-05

Uranium-238+D NA 2.8E-10 NA NA 2.8E-10 NA NA NA
Uranium-235+D NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Uranium-234 NA 5.6E-11 NA NA 5.6E-11 NA NA NA
Thorium-232 NA 8.6E-11 NA NA 8.6E-11 NA NA NA
Radium-228+D NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Thorium-228+D NA 2.8E-10 NA NA 2.8E-10 NA NA NA

RADIONUCLIDE TOTAL -- 7.2E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 7E-05

Trichloroethene - Kidney NA 2.3E-11 NA NA 2.3E-11 NA -- NA
Trichloroethene - Liver&NHL NA 4.0E-11 NA NA 4.0E-11 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.9E-05 NA 1.9E-05

CHEMICAL TOTAL -- 6.3E-11 -- -- 6E-11 -- 1.9E-05 -- 2E-05

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-11 2E-05

EXPOSURE MEDIUM TOTAL 9E-09 9E-05

SOIL TOTAL 3E 05 1E+00

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING POND

SOIL TOTAL 3E-05 1E+00
RECEPTOR TOTAL 3E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.1E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.1E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 9.7E-01
TOTAL KIDNEY HI = 3.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.9E-03
TOTAL NOAEL HI = 5.8E-03

--
TOTAL SKIN HI = 4.2E-02

TOTAL RESPIRATORY HI = 8.8E-06
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TABLE 9-F.57
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 6.9E-02 NA -- 6.9E-02
Arsenic 5.7E-06 NA 4.8E-07 NA 6.2E-06 Skin 1.5E-01 NA 1.3E-02 1.6E-01
Beryllium NC NA NC NA GI System 2.8E-03 NA -- 2.8E-03
Chromium NC NA NC NA NOAEL 3.5E-02 NA -- 3.5E-02
Cobalt NC NA NC NA Endocrine 6.3E-02 NA -- 6.3E-02
Iron NC NA NC NA GI System 9.7E-02 NA -- 9.7E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.6E-03 NA -- 9.6E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.9E-01 NA -- 1.9E-01
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02

--

CHEMICAL TOTAL 5.7E-06 -- 4.8E-07 -- 6E-06 6.4E-01 -- 1.3E-02 7E-01

Uranium-238+D 2.6E-07 NA NA 1.5E-07 4.1E-07 NA NA NA
Uranium-235+D 2.6E-09 NA NA 9.0E-09 1.2E-08 NA NA NA
Uranium-234 3.4E-08 NA NA 5.6E-11 3.4E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.0E-11 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.3E-07 7.8E-07 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.0E-07 9.9E-07 NA NA NA

RADIONUCLIDE TOTAL 6.7E-07 -- -- 1.6E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 7E-01

EXPOSURE MEDIUM TOTAL 8E-06 7E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05

Arsenic NA 2.6E-11 NA NA 2.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.6E-06 NA 4.6E-06

Beryllium NA 1.8E-12 NA NA 1.8E-12
Immune System / 

Respiratory NA 4.3E-07 NA 4.3E-07
Chromium NA 6.3E-09 NA NA 6.3E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 6.3E-15 NA NA 6.3E-15 Respiratory NA 4.9E-06 NA 4.9E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.8E-07 NA 5.8E-07
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06

CHEMICAL TOTAL -- 6.3E-09 -- -- 6E-09 -- 5.7E-05 -- 6E-05

Uranium-238+D NA 3.4E-11 NA NA 3.4E-11 NA NA NA
Uranium-235+D NA 4.8E-13 NA NA 4.8E-13 NA NA NA
Uranium-234 NA 7.2E-12 NA NA 7.2E-12 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 6E-05

EXPOSURE MEDIUM TOTAL 6E-09 6E-05

SOIL TOTAL 8E-06 7E-01
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TABLE 9-F.57
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 8E-06 7E-01
TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.3E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 9.9E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 4.3E-07
TOTAL KIDNEY HI = 2.2E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.8E-02
TOTAL NOAEL HI = 3.5E-02

--
TOTAL SKIN HI = 1.6E-01

TOTAL RESPIRATORY HI = 6.9E-06
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TABLE 9-F.58
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 6.4E-02 NA -- 6.4E-02
Arsenic 4.5E-06 NA 3.8E-07 NA 4.9E-06 Skin 1.2E-01 NA 9.9E-03 1.3E-01
Chromium NC NA NC NA NOAEL 5.3E-02 NA -- 5.3E-02
Cobalt NC NA NC NA Endocrine 8.6E-02 NA -- 8.6E-02
Copper NC NA NC NA Undetermined 1.8E-02 NA -- 1.8E-02
Iron NC NA NC NA GI System 1.3E-01 NA -- 1.3E-01
Manganese NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.3E-01 NA -- 4.3E-01
Vanadium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.5E-06 -- 3.8E-07 -- 5E-06 9.6E-01 -- 9.9E-03 1E+00

Uranium-238+D 6.1E-07 NA NA 3.4E-07 9.5E-07 NA NA NA
Uranium-235+D 6.0E-09 NA NA 2.1E-08 2.7E-08 NA NA NA
Uranium-234 7.6E-08 NA NA 1.3E-10 7.6E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 4.6E-11 3.0E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 6.1E-07 9.1E-07 NA NA NA
Thorium-228+D 1.0E-07 NA NA 1.0E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 1.1E-06 -- -- 2.0E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 1E+00

EXPOSURE MEDIUM TOTAL 8E-06 1E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05

Arsenic NA 2.0E-11 NA NA 2.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06
Chromium NA 9.4E-09 NA NA 9.4E-09 Respiratory NA 2.5E-06 NA 2.5E-06
Cobalt NA 8.7E-15 NA NA 8.7E-15 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.5E-05 NA 6.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.3E-06 NA 1.3E-06
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 9.5E-09 -- -- 9E-09 -- 1.0E-04 -- 1E-04

Uranium-238+D NA 8.1E-11 NA NA 8.1E-11 NA NA NA
Uranium-235+D NA 1.1E-12 NA NA 1.1E-12 NA NA NA
Uranium-234 NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Thorium-232 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Radium-228+D NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Thorium-228+D NA 5.5E-11 NA NA 5.5E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.7E-10 -- -- 2E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 8E-06 1E+00
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TABLE 9-F.58
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 8E-06 1E+00
TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.6E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.3E-01
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 4.6E-01

--
--

TOTAL NERVOUS SYSTEM HI = 9.3E-02
TOTAL NOAEL HI = 7.1E-02

--
TOTAL SKIN HI = 1.3E-01

TOTAL RESPIRATORY HI = 9.2E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-058-Future-B3-Child-AbutRes.xls, SUMMARY Page 2 of 2 6/19/2012



TABLE 9-F.59
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 7.4E-03 NA -- 7.4E-03
Arsenic 2.5E-06 NA 2.9E-07 NA 2.8E-06 Skin 1.6E-02 NA 1.9E-03 1.8E-02
Beryllium NC NA NC NA GI System 3.0E-04 NA -- 3.0E-04
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 6.7E-03 NA -- 6.7E-03
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-03 NA -- 1.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03

--

CHEMICAL TOTAL 2.5E-06 -- 2.9E-07 -- 3E-06 6.9E-02 -- 1.9E-03 7E-02

Uranium-238+D 5.2E-07 NA NA 5.9E-07 1.1E-06 NA NA NA
Uranium-235+D 5.2E-09 NA NA 3.6E-08 4.1E-08 NA NA NA
Uranium-234 6.7E-08 NA NA 2.2E-10 6.7E-08 NA NA NA
Thorium-232 5.2E-08 NA NA 1.6E-10 5.2E-08 NA NA NA
Radium-228+D 5.1E-07 NA NA 2.1E-06 2.6E-06 NA NA NA
Thorium-228+D 1.8E-07 NA NA 3.6E-06 3.8E-06 NA NA NA

RADIONUCLIDE TOTAL 1.3E-06 -- -- 6.3E-06 8E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 7E-02

EXPOSURE MEDIUM TOTAL 1E-05 7E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.6E-06 NA 4.6E-06

Beryllium NA 7.1E-12 NA NA 7.1E-12
Immune System / 

Respiratory NA 4.3E-07 NA 4.3E-07
Chromium NA 8.5E-09 NA NA 8.5E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 2.5E-14 NA NA 2.5E-14 Respiratory NA 4.9E-06 NA 4.9E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.8E-07 NA 5.8E-07
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06

CHEMICAL TOTAL -- 8.6E-09 -- -- 9E-09 -- 5.7E-05 -- 6E-05

Uranium-238+D NA 1.8E-10 NA NA 1.8E-10 NA NA NA
Uranium-235+D NA 2.6E-12 NA NA 2.6E-12 NA NA NA
Uranium-234 NA 3.8E-11 NA NA 3.8E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.3E-12 NA NA 9.3E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.6E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 6E-05

EXPOSURE MEDIUM TOTAL 9E-09 6E-05

SOIL TOTAL 1E-05 7E-02
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TABLE 9-F.59
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 1E-05 7E-02
TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.7E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 4.3E-07
TOTAL KIDNEY HI = 2.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.4E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 6.9E-06
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TABLE 9-F.60
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 6.8E-03 NA -- 6.8E-03
Arsenic 1.9E-06 NA 2.3E-07 NA 2.2E-06 Skin 1.3E-02 NA 1.5E-03 1.4E-02
Chromium NC NA NC NA NOAEL 5.7E-03 NA -- 5.7E-03
Cobalt NC NA NC NA Endocrine 9.2E-03 NA -- 9.2E-03
Copper NC NA NC NA Undetermined 1.9E-03 NA -- 1.9E-03
Iron NC NA NC NA GI System 1.4E-02 NA -- 1.4E-02
Manganese NC NA NC NA Nervous System 3.2E-03 NA -- 3.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.6E-02 NA -- 4.6E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.9E-06 -- 2.3E-07 -- 2E-06 1.0E-01 -- 1.5E-03 1E-01

Uranium-238+D 1.2E-06 NA NA 1.4E-06 2.6E-06 NA NA NA
Uranium-235+D 1.2E-08 NA NA 8.3E-08 9.5E-08 NA NA NA
Uranium-234 1.5E-07 NA NA 5.1E-10 1.5E-07 NA NA NA
Thorium-232 6.0E-08 NA NA 1.8E-10 6.0E-08 NA NA NA
Radium-228+D 5.9E-07 NA NA 2.4E-06 3.0E-06 NA NA NA
Thorium-228+D 2.1E-07 NA NA 4.2E-06 4.4E-06 NA NA NA

RADIONUCLIDE TOTAL 2.2E-06 -- -- 8.1E-06 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 1E-01

EXPOSURE MEDIUM TOTAL 1E-05 1E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05

Arsenic NA 8.1E-11 NA NA 8.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06
Chromium NA 1.3E-08 NA NA 1.3E-08 Respiratory NA 2.5E-06 NA 2.5E-06
Cobalt NA 3.5E-14 NA NA 3.5E-14 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.5E-05 NA 6.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.3E-06 NA 1.3E-06
Vanadium NA NC NA NA NA 2.1E-06 NA 2.1E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.3E-08 -- -- 1E-08 -- 1.0E-04 -- 1E-04

Uranium-238+D NA 4.3E-10 NA NA 4.3E-10 NA NA NA
Uranium-235+D NA 5.9E-12 NA NA 5.9E-12 NA NA NA
Uranium-234 NA 8.7E-11 NA NA 8.7E-11 NA NA NA
Thorium-232 NA 8.9E-11 NA NA 8.9E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 2.9E-10 NA NA 2.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 9.2E-10 -- -- 9E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 1E-05 1E-01
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TABLE 9-F.60
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 1E-05 1E-01
TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.2E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.4E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 4.9E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.0E-02
TOTAL NOAEL HI = 7.6E-03

--
TOTAL SKIN HI = 1.4E-02

TOTAL RESPIRATORY HI = 9.2E-06
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TABLE 9-F.61
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SEDIMENT SEDIMENT SPHAGNUM BOG Benzo(a)pyrene 1.4E-07 NA 4.2E-08 NA 1.8E-07 Kidney 1.4E-06 NA 4.2E-07 1.8E-06
Benzo(b)fluoranthene 1.5E-08 NA 4.6E-09 NA 2.0E-08 Kidney 1.5E-06 NA 4.6E-07 2.0E-06
Bis(2-Chloroethyl)ether 1.4E-07 NA -- NA 1.4E-07 -- NA --
Carbazole 3.6E-11 NA 8.5E-12 NA 4.5E-11 -- NA --
Aroclor-1254 3.4E-08 NA 1.1E-08 NA 4.5E-08 Immune System 1.0E-02 NA 3.3E-03 1.3E-02
Aroclor-1260 9.9E-09 NA 3.3E-09 NA 1.3E-08 Immune System 2.9E-03 NA 9.5E-04 3.8E-03
Aluminum NC NA NC NA Nervous System 4.7E-03 NA -- 4.7E-03
Arsenic 3.7E-07 NA 2.6E-08 NA 3.9E-07 Skin 9.5E-03 NA 6.7E-04 1.0E-02
Beryllium NC NA NC NA GI System 4.4E-03 NA -- 4.4E-03
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 6.3E-03 NA -- 6.3E-03
Copper NC NA NC NA Undetermined 2.5E-03 NA -- 2.5E-03
Iron NC NA NC NA GI System 6.2E-03 NA -- 6.2E-03
Mercury NC NA NC NA Immune System 8.2E-04 NA -- 8.2E-04
Molybdenum NC NA NC NA Kidney 9.1E-03 NA -- 9.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.1E-02 NA -- 4.1E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.7E-03 NA 2.3E-03 1.2E-02

--

CHEMICAL TOTAL 7.0E-07 -- 8.7E-08 -- 8E-07 1.1E-01 -- 7.2E-03 1E-01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium-238+D 5.7E-08 NA NA 6.2E-08 1.2E-07 NA NA NA
Uranium-235+D 5.6E-10 NA NA 3.8E-09 4.4E-09 NA NA NA
Uranium-234 7.4E-09 NA NA 2.3E-11 7.4E-09 NA NA NA
Thorium-232 1.5E-09 NA NA 4.4E-13 1.5E-09 NA NA NA
Radium-228+D 1.5E-08 NA NA 5.8E-09 2.1E-08 NA NA NA
Thorium-228+D 5.3E-09 NA NA 9.9E-09 1.5E-08 NA NA NA

RADIONUCLIDE TOTAL 8.7E-08 -- -- 8.2E-08 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 1E-01

EXPOSURE MEDIUM TOTAL 1E-06 1E-01

SEDIMENT TOTAL 1E-06 1E-01
SURFACE SURFACE WATER SPHAGNUM BOG Trichloroethene - Kidney -- NA 5.3E-10 NA 5.3E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 3.8E-10 NA 3.8E-10 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 1.4E-04 1.4E-04
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 2.8E-05 2.8E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 5.2E-03 5.2E-03
Arsenic -- NA 2.8E-09 NA 2.8E-09 Skin -- NA 7.2E-05 7.2E-05
Barium NC NA NC NA Kidney -- NA 3.0E-05 3.0E-05
Beryllium NC NA NC NA GI System -- NA 6.1E-03 6.1E-03
Cadmium NC NA NC NA Kidney -- NA 1.2E-04 1.2E-04
Chromium NC NA NC NA NOAEL -- NA 8.6E-03 8.6E-03
Cobalt NC NA NC NA Endocrine -- NA 3.6E-05 3.6E-05
Copper NC NA NC NA Undetermined -- NA 4.7E-05 4.7E-05
Iron NC NA NC NA GI System -- NA --
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System -- NA 1.8E-03 1.8E-03
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TABLE 9-F.61
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SURFACE SURFACE WATER SPHAGNUM BOG Mercury NC NA NC NA Immune System -- NA 2.6E-04 2.6E-04
WATER Molybdenum NC NA NC NA Kidney -- NA 1.6E-04 1.6E-04

Nickel NC NA NC NA General Toxicity -- NA 2.8E-05 2.8E-05
Selenium NC NA NC NA Skin / Liver -- NA 9.6E-06 9.6E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 5.1E-04 5.1E-04
Vanadium NC NA NC NA Kidney -- NA 5.0E-04 5.0E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --
C9-C18 Aliphatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 3.7E-09 -- 4E-09 -- -- 2.4E-02 2E-02

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 2E-02

EXPOSURE MEDIUM TOTAL 4E-09 2E-02

SURFACE WATER TOTAL 4E-09 2E-02
RECEPTOR TOTAL 1E-06 1E-01

TOTAL RISK ACROSS ALL MEDIA 1E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.2E-03
NC Not carcinogenic by this exposure routeNC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.4E-03

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 1.7E-02
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 5.2E-03

TOTAL IMMUNE SYSTEM HI = 1.8E-02
TOTAL KIDNEY HI = 5.2E-02

TOTAL LIVER HI = 9.6E-06
--

TOTAL NERVOUS SYSTEM HI = 6.5E-03
TOTAL NOAEL HI = 1.5E-02

--
TOTAL SKIN HI = 1.0E-02

--
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TABLE 9-F.62
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SEDIMENT SEDIMENT SPHAGNUM BOG Benzo(a)pyrene 2.0E-08 NA 2.3E-08 NA 4.3E-08 Kidney 1.5E-07 NA 1.7E-07 3.2E-07
Benzo(b)fluoranthene 2.2E-09 NA 2.5E-09 NA 4.7E-09 Kidney 1.6E-07 NA 1.9E-07 3.5E-07
Bis(2-Chloroethyl)ether 5.9E-08 NA -- NA 5.9E-08 -- NA --
Carbazole 1.5E-11 NA 1.4E-11 NA 2.9E-11 -- NA --
Aroclor-1254 1.5E-08 NA 1.8E-08 NA 3.3E-08 Immune System 1.1E-03 NA 1.3E-03 2.4E-03
Aroclor-1260 4.3E-09 NA 5.3E-09 NA 9.6E-09 Immune System 3.1E-04 NA 3.9E-04 7.0E-04
Aluminum NC NA NC NA Nervous System 5.0E-04 NA -- 5.0E-04
Arsenic 1.6E-07 NA 4.2E-08 NA 2.0E-07 Skin 1.0E-03 NA 2.7E-04 1.3E-03
Beryllium NC NA NC NA GI System 4.7E-04 NA -- 4.7E-04
Chromium NC NA NC NA NOAEL 3.6E-04 NA -- 3.6E-04
Cobalt NC NA NC NA Endocrine 6.8E-04 NA -- 6.8E-04
Copper NC NA NC NA Undetermined 2.7E-04 NA -- 2.7E-04
Iron NC NA NC NA GI System 6.6E-04 NA -- 6.6E-04
Mercury NC NA NC NA Immune System 8.8E-05 NA -- 8.8E-05
Molybdenum NC NA NC NA Kidney 9.8E-04 NA -- 9.8E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.4E-03 NA -- 4.4E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.0E-03 NA 9.3E-04 2.0E-03

--

CHEMICAL TOTAL 2 6E 07 9 1E 08 3E 07 1 2E 02 2 9E 03 1E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

CHEMICAL TOTAL 2.6E-07 -- 9.1E-08 -- 3E-07 1.2E-02 -- 2.9E-03 1E-02

Uranium-238+D 1.1E-07 NA NA 2.5E-07 3.6E-07 NA NA NA
Uranium-235+D 1.1E-09 NA NA 1.5E-08 1.6E-08 NA NA NA
Uranium-234 1.5E-08 NA NA 9.2E-11 1.5E-08 NA NA NA
Thorium-232 3.0E-09 NA NA 1.8E-12 3.0E-09 NA NA NA
Radium-228+D 3.0E-08 NA NA 2.3E-08 5.3E-08 NA NA NA
Thorium-228+D 1.1E-08 NA NA 4.0E-08 5.0E-08 NA NA NA

RADIONUCLIDE TOTAL 1.7E-07 -- -- 3.3E-07 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 8E-07 1E-02

EXPOSURE MEDIUM TOTAL 8E-07 1E-02

SEDIMENT TOTAL 8E-07 1E-02
SURFACE SURFACE WATER SPHAGNUM BOG Trichloroethene - Kidney -- NA 3.1E-10 NA 3.1E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 6.7E-10 NA 6.7E-10 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 6.1E-05 6.1E-05
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 1.2E-05 1.2E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 2.3E-03 2.3E-03
Arsenic -- NA 4.9E-09 NA 4.9E-09 Skin -- NA 3.2E-05 3.2E-05
Barium NC NA NC NA Kidney -- NA 1.3E-05 1.3E-05
Beryllium NC NA NC NA GI System -- NA 2.7E-03 2.7E-03
Cadmium NC NA NC NA Kidney -- NA 5.1E-05 5.1E-05
Chromium NC NA NC NA NOAEL -- NA 3.8E-03 3.8E-03
Cobalt NC NA NC NA Endocrine -- NA 1.6E-05 1.6E-05
Copper NC NA NC NA Undetermined -- NA 2.1E-05 2.1E-05
Iron NC NA NC NA GI System -- NA --
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TABLE 9-F.62
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-1 - SPHAGNUM BOG - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-1 - SPHAGNUM BOG
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SURFACE SURFACE WATER SPHAGNUM BOG Lead -- NA -- NA -- NA --
WATER Manganese NC NA NC NA Nervous System -- NA 7.9E-04 7.9E-04

Mercury NC NA NC NA Immune System -- NA 1.1E-04 1.1E-04
Molybdenum NC NA NC NA Kidney -- NA 7.1E-05 7.1E-05
Nickel NC NA NC NA General Toxicity -- NA 1.2E-05 1.2E-05
Selenium NC NA NC NA Skin / Liver -- NA 4.2E-06 4.2E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 2.2E-04 2.2E-04
Vanadium NC NA NC NA Kidney -- NA 2.2E-04 2.2E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --
C9-C18 Aliphatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 5.9E-09 -- 6E-09 -- -- 1.0E-02 1E-02

 

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 1E-02

EXPOSURE MEDIUM TOTAL 6E-09 1E-02

SURFACE WATER TOTAL 6E-09 1E-02
RECEPTOR TOTAL 9E-07 3E-02RECEPTOR TOTAL 9E-07 3E-02

TOTAL RISK ACROSS ALL MEDIA 9E-07 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: TOTAL GENERAL TOXICITY HI = 2.3E-03
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.9E-04

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 3.8E-03
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.3E-03

TOTAL IMMUNE SYSTEM HI = 3.4E-03
TOTAL KIDNEY HI = 6.0E-03

TOTAL LIVER HI = 4.2E-06
--

TOTAL NERVOUS SYSTEM HI = 1.3E-03
TOTAL NOAEL HI = 4.4E-03

--
TOTAL SKIN HI = 1.3E-03

--
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TABLE 9-F.63
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SEDIMENT SEDIMENT SPHAGNUM BOG SW CORNER Benzo(a)pyrene 1.8E-07 NA 5.5E-08 NA 2.3E-07 Kidney 1.8E-06 NA 5.5E-07 2.4E-06
Bis(2-Chloroethyl)ether 4.3E-08 NA -- NA 4.3E-08 -- NA --
Aroclor-1254 2.4E-06 NA 7.8E-07 NA 3.2E-06 Immune System 7.0E-01 NA 2.3E-01 9.3E-01
Aroclor-1260 3.6E-08 NA 1.2E-08 NA 4.8E-08 Immune System 1.0E-02 NA 3.4E-03 1.4E-02
Aluminum NC NA NC NA Nervous System 7.6E-03 NA -- 7.6E-03
Arsenic 7.4E-07 NA 5.2E-08 NA 8.0E-07 Skin 1.9E-02 NA 1.4E-03 2.1E-02
Beryllium NC NA NC NA GI System 4.5E-02 NA -- 4.5E-02
Chromium NC NA NC NA NOAEL 2.0E-02 NA -- 2.0E-02
Cobalt NC NA NC NA Endocrine 1.1E-02 NA -- 1.1E-02
Copper NC NA NC NA Undetermined 2.0E-02 NA -- 2.0E-02
Iron NC NA NC NA GI System 8.0E-03 NA -- 8.0E-03
Mercury NC NA NC NA Immune System 1.8E-02 NA -- 1.8E-02
Molybdenum NC NA NC NA Kidney 3.2E-02 NA -- 3.2E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.6E-01 NA -- 2.6E-01
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.1E-02 NA 5.0E-03 2.6E-02

--

CHEMICAL TOTAL 3.4E-06 -- 9.0E-07 -- 4E-06 1.2E+00 -- 2.4E-01 1E+00

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 4E-06 1E+00

EXPOSURE MEDIUM TOTAL 4E-06 1E+00

SEDIMENT TOTAL 4E-06 1E+00
SURFACE SURFACE WATER SPHAGNUM BOG SW CORNER Trichloroethene - Kidney -- NA 5.3E-10 NA 5.3E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 3.8E-10 NA 3.8E-10 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 1.4E-04 1.4E-04
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 2.8E-05 2.8E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 5.2E-03 5.2E-03
Arsenic -- NA 2.8E-09 NA 2.8E-09 Skin -- NA 7.2E-05 7.2E-05
Barium NC NA NC NA Kidney -- NA 3.0E-05 3.0E-05
Beryllium NC NA NC NA GI System -- NA 6.1E-03 6.1E-03
Cadmium NC NA NC NA Kidney -- NA 1.2E-04 1.2E-04
Chromium NC NA NC NA NOAEL -- NA 8.6E-03 8.6E-03
Cobalt NC NA NC NA Endocrine -- NA 3.6E-05 3.6E-05
Copper NC NA NC NA Undetermined -- NA 4.7E-05 4.7E-05
Iron NC NA NC NA GI System -- NA --
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System -- NA 1.8E-03 1.8E-03
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TABLE 9-F.63
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SURFACE SURFACE WATER SPHAGNUM BOG SW CORNER Mercury NC NA NC NA Immune System -- NA 2.6E-04 2.6E-04
WATER Molybdenum NC NA NC NA Kidney -- NA 1.6E-04 1.6E-04

Nickel NC NA NC NA General Toxicity -- NA 2.8E-05 2.8E-05
Selenium NC NA NC NA Skin / Liver -- NA 9.6E-06 9.6E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 5.1E-04 5.1E-04
Vanadium NC NA NC NA Kidney -- NA 5.0E-04 5.0E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --
C9-C18 Aliphatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 3.7E-09 -- 4E-09 -- -- 2.4E-02 2E-02

 

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 2E-02

EXPOSURE MEDIUM TOTAL 4E-09 2E-02

SURFACE WATER TOTAL 4E-09 2E-02
RECEPTOR TOTAL 4E-06 1E+00

TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 5.2E-03
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-02

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 5.9E-02
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 5.2E-03

TOTAL IMMUNE SYSTEM HI = 9.6E-01
TOTAL KIDNEY HI = 3.0E-01

TOTAL LIVER HI = 9.6E-06
--

TOTAL NERVOUS SYSTEM HI = 9.5E-03
TOTAL NOAEL HI = 4.8E-02

--
TOTAL SKIN HI = 2.1E-02

--
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TABLE 9-F.64
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SEDIMENT SEDIMENT SPHAGNUM BOG SW CORNER Benzo(a)pyrene 2.6E-08 NA 3.0E-08 NA 5.6E-08 Kidney 1.9E-07 NA 2.2E-07 4.2E-07
Bis(2-Chloroethyl)ether 1.8E-08 NA -- NA 1.8E-08 -- NA --
Aroclor-1254 1.0E-06 NA 1.3E-06 NA 2.3E-06 Immune System 7.5E-02 NA 9.3E-02 1.7E-01
Aroclor-1260 1.5E-08 NA 1.9E-08 NA 3.5E-08 Immune System 1.1E-03 NA 1.4E-03 2.5E-03
Aluminum NC NA NC NA Nervous System 8.2E-04 NA -- 8.2E-04
Arsenic 3.2E-07 NA 8.5E-08 NA 4.0E-07 Skin 2.1E-03 NA 5.5E-04 2.6E-03
Beryllium NC NA NC NA GI System 4.8E-03 NA -- 4.8E-03
Chromium NC NA NC NA NOAEL 2.1E-03 NA -- 2.1E-03
Cobalt NC NA NC NA Endocrine 1.2E-03 NA -- 1.2E-03
Copper NC NA NC NA Undetermined 2.2E-03 NA -- 2.2E-03
Iron NC NA NC NA GI System 8.6E-04 NA -- 8.6E-04
Mercury NC NA NC NA Immune System 2.0E-03 NA -- 2.0E-03
Molybdenum NC NA NC NA Kidney 3.5E-03 NA -- 3.5E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.3E-03 NA 2.0E-03 4.3E-03

--

CHEMICAL TOTAL 1.4E-06 -- 1.4E-06 -- 3E-06 1.3E-01 -- 9.7E-02 2E-01

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 2E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 3E-06 2E-01

SEDIMENT TOTAL 3E-06 2E-01
SURFACE SURFACE WATER SPHAGNUM BOG SW CORNER Trichloroethene - Kidney -- NA 3.1E-10 NA 3.1E-10 -- NA --
WATER Trichloroethene - Liver&NHL -- NA 6.7E-10 NA 6.7E-10 -- NA --

Trichloroethene -- NA -- NA Immune System -- NA 6.1E-05 6.1E-05
Indeno(1,2,3-cd)pyrene -- NA -- NA Kidney -- NA --
m/p-Methylphenol -- NA -- NA Nervous System -- NA 1.2E-05 1.2E-05
Aroclor-1254 -- NA -- NA Immune System -- NA --
Aluminum NC NA NC NA Nervous System -- NA --

Antimony NC NA NC NA
General Toxicity / 

Hematological -- NA 2.3E-03 2.3E-03
Arsenic -- NA 4.9E-09 NA 4.9E-09 Skin -- NA 3.2E-05 3.2E-05
Barium NC NA NC NA Kidney -- NA 1.3E-05 1.3E-05
Beryllium NC NA NC NA GI System -- NA 2.7E-03 2.7E-03
Cadmium NC NA NC NA Kidney -- NA 5.1E-05 5.1E-05
Chromium NC NA NC NA NOAEL -- NA 3.8E-03 3.8E-03
Cobalt NC NA NC NA Endocrine -- NA 1.6E-05 1.6E-05
Copper NC NA NC NA Undetermined -- NA 2.1E-05 2.1E-05
Iron NC NA NC NA GI System -- NA --
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System -- NA 7.9E-04 7.9E-04
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TABLE 9-F.64
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-2 - SPHAGNUM BOG SW CORNER
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SURFACE SURFACE WATER SPHAGNUM BOG SW CORNER Mercury NC NA NC NA Immune System -- NA 1.1E-04 1.1E-04
WATER Molybdenum NC NA NC NA Kidney -- NA 7.1E-05 7.1E-05

Nickel NC NA NC NA General Toxicity -- NA 1.2E-05 1.2E-05
Selenium NC NA NC NA Skin / Liver -- NA 4.2E-06 4.2E-06
Thallium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney -- NA 2.2E-04 2.2E-04
Vanadium NC NA NC NA Kidney -- NA 2.2E-04 2.2E-04
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA -- NA --
C9-C18 Aliphatics NC NA NC NA -- NA --

CHEMICAL TOTAL -- -- 5.9E-09 -- 6E-09 -- -- 1.0E-02 1E-02

 

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 1E-02

EXPOSURE MEDIUM TOTAL 6E-09 1E-02

SURFACE WATER TOTAL 6E-09 1E-02
RECEPTOR TOTAL 3E-06 2E-01

TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.3E-03
NC Not carcinogenic by this exposure route --NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.2E-03

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 8.4E-03
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.3E-03

TOTAL IMMUNE SYSTEM HI = 1.7E-01
TOTAL KIDNEY HI = 3.2E-02

TOTAL LIVER HI = 4.2E-06
--

TOTAL NERVOUS SYSTEM HI = 1.6E-03
TOTAL NOAEL HI = 8.0E-03

--
TOTAL SKIN HI = 2.7E-03

--
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TABLE 9-F.65
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SEDIMENT SEDIMENT COOLING POND Benzo(a)anthracene 2.0E-07 NA 6.1E-08 NA 2.6E-07 Kidney 2.0E-05 NA 6.2E-06 2.6E-05
Benzo(a)pyrene 2.8E-06 NA 8.5E-07 NA 3.7E-06 Kidney 2.8E-05 NA 8.6E-06 3.7E-05
Benzo(b)fluoranthene 3.5E-07 NA 1.1E-07 NA 4.5E-07 Kidney 3.5E-05 NA 1.1E-05 4.5E-05
Benzo(k)fluoranthene 4.7E-09 NA 1.4E-09 NA 6.2E-09 Kidney 4.7E-06 NA 1.4E-06 6.2E-06
Carbazole 2.6E-10 NA 6.1E-11 NA 3.2E-10 Liver -- NA --
Dibenz(a,h)anthracene 6.1E-07 NA 1.9E-07 NA 8.0E-07 Kidney 6.2E-06 NA 1.9E-06 8.1E-06
Indeno(1,2,3-cd)pyrene 1.3E-07 NA 4.0E-08 NA 1.7E-07 Kidney 1.3E-05 NA 4.0E-06 1.7E-05
Aroclor-1254 6.0E-05 NA 2.0E-05 NA 7.9E-05 Immune system 1.7E+01 NA 5.7E+00 2.3E+01
Aroclor-1260 1.1E-08 NA 3.7E-09 NA 1.5E-08 Immune system 3.3E-03 NA 1.1E-03 4.4E-03
Aluminum NC NA NC NA Undetermined 8.5E-03 NA -- 8.5E-03
Arsenic 1.8E-06 NA 1.3E-07 NA 1.9E-06 Skin 4.6E-02 NA 3.2E-03 4.9E-02
Chromium NC NA NC NA NOAEL 5.7E-03 NA -- 5.7E-03
Cobalt NC NA NC NA Hematological 1.8E-02 NA -- 1.8E-02
Copper NC NA NC NA Undetermined 1.5E-02 NA -- 1.5E-02
Iron NC NA NC NA GI system 1.4E-02 NA -- 1.4E-02
Manganese NC NA NC NA Nervous System 1.9E-03 NA -- 1.9E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.6E-02 NA -- 7.6E-02
Zirconium NC NA NC NA Liver -- NA --
C11-C22 Aromatics NC NA NC NA 4.4E-03 NA 1.0E-03 5.4E-03

--

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

CHEMICAL TOTAL 6.5E-05 -- 2.1E-05 -- 9E-05 1.8E+01 -- 5.7E+00 2E+01

Uranium-238+D 1.0E-07 NA NA 0.0E+00 1.0E-07 NA NA NA
Uranium-235+D 1.1E-09 NA NA 0.0E+00 1.1E-09 NA NA NA
Uranium-234 1.3E-08 NA NA 0.0E+00 1.3E-08 NA NA NA
Thorium-232 3.6E-09 NA NA 0.0E+00 3.6E-09 NA NA NA
Radium-228+D 3.6E-08 NA NA 0.0E+00 3.6E-08 NA NA NA
Thorium-228+D 1.3E-08 NA NA 0.0E+00 1.3E-08 NA NA NA

RADIONUCLIDE TOTAL 1.7E-07 -- -- -- 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 9E-05 2E+01

EXPOSURE MEDIUM TOTAL 9E-05 2E+01

SEDIMENT TOTAL 9E-05 2E+01
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TABLE 9-F.65
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SURFACE SURFACE WATER COOLING POND Benzo(a)anthracene 7.1E-09 NA -- NA 7.1E-09 Kidney 7.1E-07 NA -- 7.1E-07
WATER Benzo(a)pyrene 8.2E-08 NA -- NA 8.2E-08 Kidney 8.2E-07 NA -- 8.2E-07

Benzo(b)fluoranthene 9.5E-09 NA -- NA 9.5E-09 Kidney 9.6E-07 NA -- 9.6E-07
Indeno(1,2,3-cd)pyrene 5.2E-09 NA -- NA 5.2E-09 Kidney 5.2E-07 NA -- 5.2E-07
Arsenic 2.5E-08 NA 3.3E-09 NA 2.9E-08 Skin 6.6E-04 NA 8.7E-05 7.4E-04

Antimony NC NA NC NA
General Toxicity / 

Hematological 3.1E-04 NA 2.7E-04 5.8E-04
Cobalt NC NA NC NA Hematological 1.4E-04 NA 1.8E-05 1.6E-04
Copper NC NA NC NA Undetermined 5.1E-04 NA 6.8E-05 5.8E-04
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.4E-03 NA 1.8E-04 1.6E-03
Zirconium NC NA NC NA Liver -- NA --
C11-C22 Aromatics NC NA NC NA 3.8E-04 NA -- 3.8E-04

CHEMICAL TOTAL 1.3E-07 -- 3.3E-09 -- 1E-07 3.4E-03 -- 6.2E-04 4E-03

Uranium-238+D 7.8E-10 NA NA NA 7.8E-10 NA NA NA
Uranium-235+D 8.3E-12 NA NA NA 8.3E-12 NA NA NA
Uranium-234 1.1E-10 NA NA NA 1.1E-10 NA NA NA

RADIONUCLIDE TOTAL 8.9E-10 -- -- -- 9E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-07 4E-03

EXPOSURE MEDIUM TOTAL 1E-07 4E-03

SURFACE WATER TOTAL 1E 07 4E 03SURFACE WATER TOTAL 1E-07 4E-03
RECEPTOR TOTAL 9E-05 2E+01

TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+01

NOTES: TOTAL GENERAL TOXICITY HI = 5.8E-04
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 1.4E-02
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.8E-02

TOTAL IMMUNE SYSTEM HI = 2.3E+01
TOTAL KIDNEY HI = 7.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.9E-03
TOTAL NOAEL HI = 3.0E-02

--
TOTAL SKIN HI = 5.0E-02

--
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TABLE 9-F.66
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SEDIMENT SEDIMENT COOLING POND Benzo(a)anthracene 2.9E-08 NA 3.4E-08 NA 6.3E-08 Kidney 2.2E-06 NA 2.5E-06 4.7E-06
Benzo(a)pyrene 4.1E-07 NA 4.7E-07 NA 8.8E-07 Kidney 3.0E-06 NA 3.5E-06 6.5E-06
Benzo(b)fluoranthene 5.0E-08 NA 5.8E-08 NA 1.1E-07 Kidney 3.7E-06 NA 4.3E-06 8.1E-06
Benzo(k)fluoranthene 6.9E-10 NA 8.0E-10 NA 1.5E-09 Kidney 5.1E-07 NA 5.9E-07 1.1E-06
Carbazole 1.1E-10 NA 9.9E-11 NA 2.1E-10 Liver -- NA --
Dibenz(a,h)anthracene 8.9E-08 NA 1.0E-07 NA 1.9E-07 Kidney 6.6E-07 NA 7.7E-07 1.4E-06
Indeno(1,2,3-cd)pyrene 1.9E-08 NA 2.2E-08 NA 4.2E-08 Kidney 1.4E-06 NA 1.7E-06 3.1E-06
Aroclor-1254 2.6E-05 NA 3.2E-05 NA 5.7E-05 Immune system 1.9E+00 NA 2.3E+00 4.2E+00
Aroclor-1260 4.9E-09 NA 6.1E-09 NA 1.1E-08 Immune system 3.5E-04 NA 4.4E-04 8.0E-04
Aluminum NC NA NC NA Undetermined 9.1E-04 NA -- 9.1E-04
Arsenic 7.6E-07 NA 2.0E-07 NA 9.7E-07 Skin 5.0E-03 NA 1.3E-03 6.3E-03
Chromium NC NA NC NA NOAEL 6.1E-04 NA -- 6.1E-04
Cobalt NC NA NC NA Hematological 1.9E-03 NA -- 1.9E-03
Copper NC NA NC NA Undetermined 1.6E-03 NA -- 1.6E-03
Iron NC NA NC NA GI system 1.5E-03 NA -- 1.5E-03
Manganese NC NA NC NA Nervous System 2.0E-04 NA -- 2.0E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.1E-03 NA -- 8.1E-03
Zirconium NC NA NC NA Liver -- NA --
C11-C22 Aromatics NC NA NC NA 4.7E-04 NA 4.2E-04 8.9E-04

--

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

CHEMICAL TOTAL 2.7E-05 -- 3.3E-05 -- 6E-05 1.9E+00 -- 2.3E+00 4E+00

Uranium-238+D 2.1E-07 NA NA 0.0E+00 2.1E-07 NA NA NA
Uranium-235+D 2.1E-09 NA NA 0.0E+00 2.1E-09 NA NA NA
Uranium-234 2.7E-08 NA NA 0.0E+00 2.7E-08 NA NA NA
Thorium-232 7.2E-09 NA NA 0.0E+00 7.2E-09 NA NA NA
Radium-228+D 7.1E-08 NA NA 0.0E+00 7.1E-08 NA NA NA
Thorium-228+D 2.5E-08 NA NA 0.0E+00 2.5E-08 NA NA NA

RADIONUCLIDE TOTAL 3.4E-07 -- -- -- 3E-07 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 4E+00

EXPOSURE MEDIUM TOTAL 6E-05 4E+00

SEDIMENT TOTAL 6E-05 4E+00
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TABLE 9-F.66
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE SW/SD-3 - COOLING POND
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SURFACE SURFACE WATER COOLING POND Benzo(a)anthracene 2.1E-09 NA -- NA 2.1E-09 Kidney 1.5E-07 NA -- 1.5E-07
WATER Benzo(a)pyrene 2.4E-08 NA -- NA 2.4E-08 Kidney 1.8E-07 NA -- 1.8E-07

Benzo(b)fluoranthene 2.8E-09 NA -- NA 2.8E-09 Kidney 2.1E-07 NA -- 2.1E-07
Indeno(1,2,3-cd)pyrene 1.5E-09 NA -- NA 1.5E-09 Kidney 1.1E-07 NA -- 1.1E-07
Arsenic 2.2E-08 NA 7.8E-09 NA 3.0E-08 Skin 1.4E-04 NA 5.1E-05 1.9E-04

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.6E-05 NA 1.6E-04 2.2E-04
Cobalt NC NA NC NA Hematological 2.9E-05 NA 1.1E-05 4.0E-05
Copper NC NA NC NA Undetermined 1.1E-04 NA 4.0E-05 1.5E-04
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.9E-04 NA 1.1E-04 4.0E-04
Zirconium NC NA NC NA Liver -- NA --
C11-C22 Aromatics NC NA NC NA 8.2E-05 NA -- 8.2E-05

CHEMICAL TOTAL 5.2E-08 -- 7.8E-09 -- 6E-08 7.2E-04 -- 3.7E-04 1E-03

Uranium-238+D 3.1E-09 NA NA NA 3.1E-09 NA NA NA
Uranium-235+D 3.3E-11 NA NA NA 3.3E-11 NA NA NA
Uranium-234 4.3E-10 NA NA NA 4.3E-10 NA NA NA

RADIONUCLIDE TOTAL 3.6E-09 -- -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 6E-08 1E-03

EXPOSURE MEDIUM TOTAL 6E-08 1E-03

SURFACE WATER TOTAL 6E 08 1E 03SURFACE WATER TOTAL 6E-08 1E-03
RECEPTOR TOTAL 6E-05 4E+00

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: TOTAL GENERAL TOXICITY HI = 2.2E-04
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/06/12 TOTAL GI SYSTEM HI = 1.5E-03
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 2.2E-03

TOTAL IMMUNE SYSTEM HI = 4.2E+00
TOTAL KIDNEY HI = 8.6E-03

--
--

TOTAL NERVOUS SYSTEM HI = 2.0E-04
TOTAL NOAEL HI = 3.3E-03

--
TOTAL SKIN HI = 6.5E-03

--
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TABLE 9-F.67
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 7.2E-07 NA 2.6E-07 NA 9.8E-07 Kidney 7.2E-06 NA 2.6E-06 9.9E-06
Benzo(b)fluoranthene 7.7E-08 NA 2.8E-08 NA 1.1E-07 Kidney 7.8E-06 NA 2.8E-06 1.1E-05
Benzo(k)fluoranthene 3.0E-09 NA 1.1E-09 NA 4.2E-09 Kidney 3.1E-06 NA 1.1E-06 4.2E-06
Aluminum NC NA NC NA Nervous System 3.6E-02 NA -- 3.6E-02
Arsenic 3.0E-06 NA 2.6E-07 NA 3.3E-06 Skin 7.9E-02 NA 6.6E-03 8.6E-02
Beryllium NC NA NC NA GI System 6.3E-04 NA -- 6.3E-04
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 2.6E-02 NA -- 2.6E-02
Copper NC NA NC NA Undetermined 1.2E-03 NA -- 1.2E-03
Iron NC NA NC NA GI System 4.8E-02 NA -- 4.8E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.1E-03 NA -- 4.1E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.7E-03 NA -- 9.7E-03
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 3.8E-06 -- 5.5E-07 -- 4E-06 2.3E-01 -- 6.6E-03 2E-01

Uranium-238+D 1.4E-08 NA NA 1.1E-08 2.5E-08 NA NA NA
Uranium-235+D 1.4E-10 NA NA 7.0E-10 8.4E-10 NA NA NA
Uranium-234 1.7E-09 NA NA 4.1E-12 1.7E-09 NA NA NA
Thorium-232 1.4E-08 NA NA 3.2E-11 1.4E-08 NA NA NA
Radium-228+D 1.4E-07 NA NA 4.3E-07 5.7E-07 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 5.0E-08 NA NA 7.3E-07 7.8E-07 NA NA NA

RADIONUCLIDE TOTAL 2.2E-07 -- -- 1.2E-06 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 2E-01

EXPOSURE MEDIUM TOTAL 6E-06 2E-01

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 2.9E-13 NA NA 2.9E-13 NA -- NA
Benzo(b)fluoranthene NA 3.1E-14 NA NA 3.1E-14 NA -- NA
Benzo(k)fluoranthene NA 1.2E-15 NA NA 1.2E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.9E-05 NA 1.9E-05

Arsenic NA 2.3E-11 NA NA 2.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 6.9E-13 NA NA 6.9E-13
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 5.0E-09 NA NA 5.0E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 4.6E-15 NA NA 4.6E-15 Respiratory NA 3.5E-06 NA 3.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.2E-08 NA 5.2E-08
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 5.0E-09 -- -- 5E-09 -- 4.5E-05 -- 5E-05
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TABLE 9-F.67
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 3.1E-12 NA NA 3.1E-12 NA NA NA
Uranium-235+D NA 4.3E-14 NA NA 4.3E-14 NA NA NA
Uranium-234 NA 6.1E-13 NA NA 6.1E-13 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.6E-12 NA NA 1.6E-12 NA NA NA
Thorium-228+D NA 4.5E-11 NA NA 4.5E-11 NA NA NA

RADIONUCLIDE TOTAL -- 6.4E-11 -- -- 6E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 6E-06 2E-01
RECEPTOR TOTAL 6E-06 2E-01

TOTAL RISK ACROSS ALL MEDIA 6E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.6E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 4.8E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 1.7E-07
TOTAL KIDNEY HI = 2.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.0E-02
TOTAL NOAEL HI = 1.8E-02

--
TOTAL SKIN HI = 8.6E-02

TOTAL RESPIRATORY HI = 5.0E-06
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TABLE 9-F.68
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 1.0E-07 NA 5.4E-08 NA 1.6E-07 Kidney 7.8E-07 NA 4.0E-07 1.2E-06
Benzo(b)fluoranthene 1.1E-08 NA 5.8E-09 NA 1.7E-08 Kidney 8.3E-07 NA 4.3E-07 1.3E-06
Benzo(k)fluoranthene 4.4E-10 NA 2.3E-10 NA 6.7E-10 Kidney 3.3E-07 NA 1.7E-07 5.0E-07
Aluminum NC NA NC NA Nervous System 3.9E-03 NA -- 3.9E-03
Arsenic 1.3E-06 NA 1.6E-07 NA 1.5E-06 Skin 8.5E-03 NA 1.0E-03 9.5E-03
Beryllium NC NA NC NA GI System 6.7E-05 NA -- 6.7E-05
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 2.8E-03 NA -- 2.8E-03
Copper NC NA NC NA Undetermined 1.3E-04 NA -- 1.3E-04
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.4E-04 NA -- 4.4E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.0E-03 NA -- 1.0E-03
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.4E-06 -- 2.2E-07 -- 2E-06 2.5E-02 -- 1.0E-03 3E-02

Uranium-238+D 2.7E-08 NA NA 4.5E-08 7.2E-08 NA NA NA
Uranium-235+D 2.7E-10 NA NA 2.8E-09 3.1E-09 NA NA NA
Uranium-234 3.3E-09 NA NA 1.6E-11 3.4E-09 NA NA NA
Thorium-232 2.8E-08 NA NA 1.3E-10 2.9E-08 NA NA NA
Radium-228+D 2.8E-07 NA NA 1.7E-06 2.0E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 9.9E-08 NA NA 2.9E-06 3.0E-06 NA NA NA

RADIONUCLIDE TOTAL 4.4E-07 -- -- 4.7E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 3E-02

EXPOSURE MEDIUM TOTAL 7E-06 3E-02

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 3.9E-13 NA NA 3.9E-13 NA -- NA
Benzo(b)fluoranthene NA 4.2E-14 NA NA 4.2E-14 NA -- NA
Benzo(k)fluoranthene NA 1.7E-15 NA NA 1.7E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.9E-05 NA 1.9E-05

Arsenic NA 9.3E-11 NA NA 9.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 2.7E-12 NA NA 2.7E-12
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 6.8E-09 NA NA 6.8E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 1.8E-14 NA NA 1.8E-14 Respiratory NA 3.5E-06 NA 3.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.2E-08 NA 5.2E-08
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.9E-09 -- -- 7E-09 -- 4.5E-05 -- 5E-05
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TABLE 9-F.68
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Uranium-235+D NA 2.3E-13 NA NA 2.3E-13 NA NA NA
Uranium-234 NA 3.3E-12 NA NA 3.3E-12 NA NA NA
Thorium-232 NA 7.2E-11 NA NA 7.2E-11 NA NA NA
Radium-228+D NA 8.7E-12 NA NA 8.7E-12 NA NA NA
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.4E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 5E-05

EXPOSURE MEDIUM TOTAL 7E-09 5E-05

SOIL TOTAL 7E-06 3E-02
RECEPTOR TOTAL 7E-06 3E-02

TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.8E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.2E-03
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 1.7E-07
TOTAL KIDNEY HI = 2.4E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.3E-03
TOTAL NOAEL HI = 1.9E-03

--
TOTAL SKIN HI = 9.5E-03

TOTAL RESPIRATORY HI = 5.0E-06
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TABLE 9-F.69
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 2.9E-07 NA 1.1E-07 NA 4.0E-07 Kidney 2.9E-05 NA 1.1E-05 4.0E-05
Benzo(a)pyrene 9.7E-07 NA 3.5E-07 NA 1.3E-06 Kidney 9.7E-06 NA 3.5E-06 1.3E-05
Benzo(b)fluoranthene 9.7E-08 NA 3.5E-08 NA 1.3E-07 Kidney 9.7E-06 NA 3.5E-06 1.3E-05
Benzo(k)fluoranthene 6.3E-09 NA 2.3E-09 NA 8.6E-09 Kidney 6.3E-06 NA 2.3E-06 8.6E-06
Carbazole 2.7E-10 NA 7.6E-11 NA 3.5E-10 -- NA --
Indeno(1,2,3-cd)pyrene 8.6E-08 NA 3.1E-08 NA 1.2E-07 Kidney 8.7E-06 NA 3.2E-06 1.2E-05
Aroclor-1254 1.2E-07 NA 4.5E-08 NA 1.6E-07 Immune System 3.4E-02 NA 1.3E-02 4.7E-02
Aroclor-1260 1.5E-08 NA 5.9E-09 NA 2.1E-08 Immune System 4.4E-03 NA 1.7E-03 6.1E-03
Aluminum NC NA NC NA Nervous System 3.2E-02 NA -- 3.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.9E-04 NA -- 5.9E-04
Arsenic 3.0E-06 NA 2.6E-07 NA 3.3E-06 Skin 7.9E-02 NA 6.6E-03 8.6E-02
Beryllium NC NA NC NA GI System 6.7E-04 NA -- 6.7E-04
Chromium NC NA NC NA NOAEL 1.5E-02 NA -- 1.5E-02
Cobalt NC NA NC NA Endocrine 2.9E-02 NA -- 2.9E-02
Copper NC NA NC NA Undetermined 6.6E-04 NA -- 6.6E-04
Iron NC NA NC NA GI System 4.9E-02 NA -- 4.9E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-02 NA -- 1.0E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.7E-02 NA -- 5.7E-02
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 2.0E-03 NA 5.7E-04 2.6E-03
--

CHEMICAL TOTAL 4.6E-06 -- 8.3E-07 -- 5E-06 3.3E-01 -- 2.2E-02 4E-01

Uranium-238+D 7.9E-08 NA NA 6.6E-08 1.4E-07 NA NA NA
Uranium-235+D 8.0E-10 NA NA 4.1E-09 4.9E-09 NA NA NA
Uranium-234 1.0E-08 NA NA 2.5E-11 1.0E-08 NA NA NA
Thorium-232 1.4E-08 NA NA 3.2E-11 1.4E-08 NA NA NA
Radium-228+D 1.4E-07 NA NA 4.3E-07 5.7E-07 NA NA NA
Thorium-228+D 5.0E-08 NA NA 7.3E-07 7.8E-07 NA NA NA

RADIONUCLIDE TOTAL 2.9E-07 -- -- 1.2E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 4E-01

EXPOSURE MEDIUM TOTAL 7E-06 4E-01

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Benzo(a)pyrene NA 3.9E-13 NA NA 3.9E-13 NA -- NA
Benzo(b)fluoranthene NA 3.9E-14 NA NA 3.9E-14 NA -- NA
Benzo(k)fluoranthene NA 2.5E-15 NA NA 2.5E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.5E-14 NA NA 3.5E-14 NA -- NA
Aroclor-1254 NA 8.7E-14 NA NA 8.7E-14 NA -- NA
Aroclor-1260 NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.3E-11 NA NA 2.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 7.3E-13 NA NA 7.3E-13
Immune System / 

Respiratory NA 1.8E-07 NA 1.8E-07
Chromium NA 4.5E-09 NA NA 4.5E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 5.1E-15 NA NA 5.1E-15 Respiratory NA 3.9E-06 NA 3.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.69
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.9E-05 NA 3.9E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.1E-07 NA 3.1E-07
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.3E-09 NA 3.3E-09

CHEMICAL TOTAL -- 4.6E-09 -- -- 5E-09 -- 6.7E-05 -- 7E-05

Uranium-238+D NA 1.8E-11 NA NA 1.8E-11 NA NA NA
Uranium-235+D NA 2.5E-13 NA NA 2.5E-13 NA NA NA
Uranium-234 NA 3.7E-12 NA NA 3.7E-12 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.6E-12 NA NA 1.6E-12 NA NA NA
Thorium-228+D NA 4.5E-11 NA NA 4.5E-11 NA NA NA

RADIONUCLIDE TOTAL -- 8.2E-11 -- -- 8E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 7E-05

EXPOSURE MEDIUM TOTAL 5E-09 7E-05

SOIL TOTAL 7E-06 4E-01
RECEPTOR TOTAL 7E-06 4E-01

TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.9E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.9E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.0E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 5.9E-04

TOTAL IMMUNE SYSTEM HI = 5.3E-02
TOTAL KIDNEY HI = 7.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.3E-02
TOTAL NOAEL HI = 1.6E-02

--
TOTAL SKIN HI = 8.6E-02

TOTAL RESPIRATORY HI = 5.2E-06
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TABLE 9-F.70
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 4.2E-08 NA 2.2E-08 NA 6.4E-08 Kidney 3.1E-06 NA 1.6E-06 4.8E-06
Benzo(a)pyrene 1.4E-07 NA 7.3E-08 NA 2.1E-07 Kidney 1.0E-06 NA 5.4E-07 1.6E-06
Benzo(b)fluoranthene 1.4E-08 NA 7.3E-09 NA 2.1E-08 Kidney 1.0E-06 NA 5.4E-07 1.6E-06
Benzo(k)fluoranthene 9.2E-10 NA 4.8E-10 NA 1.4E-09 Kidney 6.8E-07 NA 3.5E-07 1.0E-06
Carbazole 1.2E-10 NA 4.6E-11 NA 1.6E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.3E-08 NA 6.5E-09 NA 1.9E-08 Kidney 9.3E-07 NA 4.8E-07 1.4E-06
Aroclor-1254 4.9E-08 NA 2.8E-08 NA 7.7E-08 Immune System 3.6E-03 NA 2.0E-03 5.6E-03
Aroclor-1260 6.4E-09 NA 3.6E-09 NA 1.0E-08 Immune System 4.7E-04 NA 2.6E-04 7.3E-04
Aluminum NC NA NC NA Nervous System 3.5E-03 NA -- 3.5E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.3E-05 NA -- 6.3E-05
Arsenic 1.3E-06 NA 1.6E-07 NA 1.5E-06 Skin 8.5E-03 NA 1.0E-03 9.5E-03
Beryllium NC NA NC NA GI System 7.2E-05 NA -- 7.2E-05
Chromium NC NA NC NA NOAEL 1.6E-03 NA -- 1.6E-03
Cobalt NC NA NC NA Endocrine 3.1E-03 NA -- 3.1E-03
Copper NC NA NC NA Undetermined 7.0E-05 NA -- 7.0E-05
Iron NC NA NC NA GI System 5.3E-03 NA -- 5.3E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.2E-03 NA -- 6.2E-03
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 2.2E-04 NA 8.7E-05 3.1E-04
--

CHEMICAL TOTAL 1.6E-06 -- 3.0E-07 -- 2E-06 3.5E-02 -- 3.4E-03 4E-02

Uranium-238+D 1.6E-07 NA NA 2.6E-07 4.2E-07 NA NA NA
Uranium-235+D 1.6E-09 NA NA 1.6E-08 1.8E-08 NA NA NA
Uranium-234 2.0E-08 NA NA 9.8E-11 2.0E-08 NA NA NA
Thorium-232 2.8E-08 NA NA 1.3E-10 2.9E-08 NA NA NA
Radium-228+D 2.8E-07 NA NA 1.7E-06 2.0E-06 NA NA NA
Thorium-228+D 9.9E-08 NA NA 2.9E-06 3.0E-06 NA NA NA

RADIONUCLIDE TOTAL 5.9E-07 -- -- 4.9E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 4E-02

EXPOSURE MEDIUM TOTAL 7E-06 4E-02

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(a)pyrene NA 5.3E-13 NA NA 5.3E-13 NA -- NA
Benzo(b)fluoranthene NA 5.3E-14 NA NA 5.3E-14 NA -- NA
Benzo(k)fluoranthene NA 3.4E-15 NA NA 3.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.7E-14 NA NA 4.7E-14 NA -- NA
Aroclor-1254 NA 3.5E-13 NA NA 3.5E-13 NA -- NA
Aroclor-1260 NA 4.6E-14 NA NA 4.6E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 9.3E-11 NA NA 9.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 2.9E-12 NA NA 2.9E-12
Immune System / 

Respiratory NA 1.8E-07 NA 1.8E-07
Chromium NA 6.2E-09 NA NA 6.2E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 2.0E-14 NA NA 2.0E-14 Respiratory NA 3.9E-06 NA 3.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.70
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.9E-05 NA 3.9E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.1E-07 NA 3.1E-07
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.3E-09 NA 3.3E-09

CHEMICAL TOTAL -- 6.3E-09 -- -- 6E-09 -- 6.7E-05 -- 7E-05

Uranium-238+D NA 9.5E-11 NA NA 9.5E-11 NA NA NA
Uranium-235+D NA 1.3E-12 NA NA 1.3E-12 NA NA NA
Uranium-234 NA 2.0E-11 NA NA 2.0E-11 NA NA NA
Thorium-232 NA 7.2E-11 NA NA 7.2E-11 NA NA NA
Radium-228+D NA 8.7E-12 NA NA 8.7E-12 NA NA NA
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.4E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 7E-05

EXPOSURE MEDIUM TOTAL 7E-09 7E-05

SOIL TOTAL 7E-06 4E-02
RECEPTOR TOTAL 7E-06 4E-02

TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-02TOTAL RISK ACROSS ALL MEDIA 7E 06 TOTAL HAZARD ACROSS ALL MEDIA 4E 02

NOTES: TOTAL GENERAL TOXICITY HI = 6.3E-05
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.1E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.4E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 6.3E-05

TOTAL IMMUNE SYSTEM HI = 6.3E-03
TOTAL KIDNEY HI = 7.6E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.6E-03
TOTAL NOAEL HI = 1.7E-03

--
TOTAL SKIN HI = 9.5E-03

TOTAL RESPIRATORY HI = 5.2E-06
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TABLE 9-F.71
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 3.7E-02 NA -- 3.7E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 8.0E-04 NA -- 8.0E-04
Arsenic 5.9E-06 NA 4.9E-07 NA 6.4E-06 Skin 1.5E-01 NA 1.3E-02 1.6E-01
Beryllium NC NA NC NA GI System 6.3E-04 NA -- 6.3E-04
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 2.4E-02 NA -- 2.4E-02
Copper NC NA NC NA Undetermined 3.8E-04 NA -- 3.8E-04
Iron NC NA NC NA GI System 4.9E-02 NA -- 4.9E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.3E-03 NA -- 5.3E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 5.9E-06 -- 4.9E-07 -- 6E-06 3.1E-01 -- 1.3E-02 3E-01

Uranium-238+D 1.8E-08 NA NA 1.5E-08 3.2E-08 NA NA NA
Uranium-235+D 1.7E-10 NA NA 8.8E-10 1.1E-09 NA NA NA
Uranium-234 2.3E-09 NA NA 5.6E-12 2.3E-09 NA NA NA
Th i 232 1 4E 08 NA NA 3 1E 11 1 4E 08 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 1.4E-08 NA NA 3.1E-11 1.4E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 4.1E-07 5.4E-07 NA NA NA
Thorium-228+D 4.7E-08 NA NA 7.0E-07 7.5E-07 NA NA NA

RADIONUCLIDE TOTAL 2.1E-07 -- -- 1.1E-06 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 3E-01

EXPOSURE MEDIUM TOTAL 8E-06 3E-01

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 1.9E-05 NA 1.9E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.5E-11 NA NA 4.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.1E-06 NA 8.1E-06

Beryllium NA 6.9E-13 NA NA 6.9E-13
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 5.0E-09 NA NA 5.0E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 4.2E-15 NA NA 4.2E-15 Respiratory NA 3.2E-06 NA 3.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.7E-08 NA 6.7E-08
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 5.0E-09 -- -- 5E-09 -- 5.4E-05 -- 5E-05
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TABLE 9-F.71
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Uranium-235+D NA 5.4E-14 NA NA 5.4E-14 NA NA NA
Uranium-234 NA 8.4E-13 NA NA 8.4E-13 NA NA NA
Thorium-232 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Radium-228+D NA 1.6E-12 NA NA 1.6E-12 NA NA NA
Thorium-228+D NA 4.3E-11 NA NA 4.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 6.2E-11 -- -- 6E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 8E-06 3E-01
RECEPTOR TOTAL 8E-06 3E-01

TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: TOTAL GENERAL TOXICITY HI = 8.0E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.4E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 4.9E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 8.0E-04

TOTAL IMMUNE SYSTEM HI 1 7E 07TOTAL IMMUNE SYSTEM HI = 1.7E-07
TOTAL KIDNEY HI = 2.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.2E-02
TOTAL NOAEL HI = 1.7E-02

--
TOTAL SKIN HI = 1.6E-01

TOTAL RESPIRATORY HI = 4.7E-06
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TABLE 9-F.72
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 3.9E-03 NA -- 3.9E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 8.6E-05 NA -- 8.6E-05
Arsenic 2.5E-06 NA 3.0E-07 NA 2.8E-06 Skin 1.6E-02 NA 1.9E-03 1.8E-02
Beryllium NC NA NC NA GI System 6.7E-05 NA -- 6.7E-05
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 2.6E-03 NA -- 2.6E-03
Copper NC NA NC NA Undetermined 4.1E-05 NA -- 4.1E-05
Iron NC NA NC NA GI System 5.2E-03 NA -- 5.2E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.7E-04 NA -- 5.7E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.5E-06 -- 3.0E-07 -- 3E-06 3.3E-02 -- 1.9E-03 4E-02

Uranium-238+D 3.5E-08 NA NA 5.9E-08 9.4E-08 NA NA NA
Uranium-235+D 3.4E-10 NA NA 3.5E-09 3.9E-09 NA NA NA
Uranium-234 4.6E-09 NA NA 2.2E-11 4.6E-09 NA NA NA
Th i 232 2 7E 08 NA NA 1 2E 10 2 7E 08 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 2.7E-08 NA NA 1.2E-10 2.7E-08 NA NA NA
Radium-228+D 2.7E-07 NA NA 1.6E-06 1.9E-06 NA NA NA
Thorium-228+D 9.5E-08 NA NA 2.8E-06 2.9E-06 NA NA NA

RADIONUCLIDE TOTAL 4.3E-07 -- -- 4.5E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 4E-02

EXPOSURE MEDIUM TOTAL 8E-06 4E-02

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 1.9E-05 NA 1.9E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.8E-10 NA NA 1.8E-10

Developmental / 
Cardiovascular / Nervous 

System NA 8.1E-06 NA 8.1E-06

Beryllium NA 2.7E-12 NA NA 2.7E-12
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 6.7E-09 NA NA 6.7E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 1.7E-14 NA NA 1.7E-14 Respiratory NA 3.2E-06 NA 3.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.7E-08 NA 6.7E-08
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.9E-09 -- -- 7E-09 -- 5.4E-05 -- 5E-05
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TABLE 9-F.72
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 2.1E-11 NA NA 2.1E-11 NA NA NA
Uranium-235+D NA 2.9E-13 NA NA 2.9E-13 NA NA NA
Uranium-234 NA 4.5E-12 NA NA 4.5E-12 NA NA NA
Thorium-232 NA 6.9E-11 NA NA 6.9E-11 NA NA NA
Radium-228+D NA 8.3E-12 NA NA 8.3E-12 NA NA NA
Thorium-228+D NA 2.3E-10 NA NA 2.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.3E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 5E-05

EXPOSURE MEDIUM TOTAL 7E-09 5E-05

SOIL TOTAL 8E-06 4E-02
RECEPTOR TOTAL 8E-06 4E-02

TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-02

NOTES: TOTAL GENERAL TOXICITY HI = 8.6E-05
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.6E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 8.6E-05

TOTAL IMMUNE SYSTEM HI 1 7E 07TOTAL IMMUNE SYSTEM HI = 1.7E-07
TOTAL KIDNEY HI = 2.8E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.5E-03
TOTAL NOAEL HI = 1.8E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 4.7E-06
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TABLE 9-F.73
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 1.4E-07 NA 4.9E-08 NA 1.9E-07 Kidney 1.4E-05 NA 5.0E-06 1.9E-05
Benzo(a)pyrene 1.5E-06 NA 5.3E-07 NA 2.0E-06 Kidney 1.5E-05 NA 5.3E-06 2.0E-05
Benzo(b)fluoranthene 2.1E-07 NA 7.8E-08 NA 2.9E-07 Kidney 2.1E-05 NA 7.8E-06 2.9E-05
Benzo(k)fluoranthene 7.6E-09 NA 2.8E-09 NA 1.0E-08 Kidney 7.6E-06 NA 2.8E-06 1.0E-05
Carbazole 1.2E-10 NA 3.4E-11 NA 1.5E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.0E-07 NA 7.4E-08 NA 2.8E-07 Kidney 2.0E-05 NA 7.4E-06 2.8E-05
Aroclor-1254 1.8E-06 NA 6.9E-07 NA 2.4E-06 Immune System 5.1E-01 NA 2.0E-01 7.1E-01
Aroclor-1260 4.3E-07 NA 1.7E-07 NA 5.9E-07 Immune System 1.2E-01 NA 4.9E-02 1.7E-01
Aluminum NC NA NC NA Nervous System 3.1E-02 NA -- 3.1E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.3E-03 NA -- 2.3E-03
Arsenic 4.9E-06 NA 4.1E-07 NA 5.3E-06 Skin 1.3E-01 NA 1.1E-02 1.4E-01
Beryllium NC NA NC NA GI System 2.0E-03 NA -- 2.0E-03
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 3.6E-02 NA -- 3.6E-02
Copper NC NA NC NA Undetermined 1.3E-02 NA -- 1.3E-02
Iron NC NA NC NA GI System 4.7E-02 NA -- 4.7E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.4E-03 NA -- 8.4E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.5E-02 NA -- 8.5E-02
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 9.1E-06 -- 2.0E-06 -- 1E-05 1.0E+00 -- 2.6E-01 1E+00

Uranium-238+D 1.2E-07 NA NA 9.8E-08 2.1E-07 NA NA NA
Uranium-235+D 1.2E-09 NA NA 6.1E-09 7.3E-09 NA NA NA
Uranium-234 1.5E-08 NA NA 3.7E-11 1.5E-08 NA NA NA
Thorium-232 1.2E-08 NA NA 2.7E-11 1.2E-08 NA NA NA
Radium-228+D 1.2E-07 NA NA 3.6E-07 4.7E-07 NA NA NA
Thorium-228+D 4.1E-08 NA NA 6.1E-07 6.5E-07 NA NA NA

RADIONUCLIDE TOTAL 3.0E-07 -- -- 1.1E-06 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 1E+00

EXPOSURE MEDIUM TOTAL 1E-05 1E+00

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 5.4E-14 NA NA 5.4E-14 NA -- NA
Benzo(a)pyrene NA 5.8E-13 NA NA 5.8E-13 NA -- NA
Benzo(b)fluoranthene NA 8.5E-14 NA NA 8.5E-14 NA -- NA
Benzo(k)fluoranthene NA 3.0E-15 NA NA 3.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.1E-14 NA NA 8.1E-14 NA -- NA
Aroclor-1254 NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Aroclor-1260 NA 3.2E-13 NA NA 3.2E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 3.7E-11 NA NA 3.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.7E-06 NA 6.7E-06

Beryllium NA 2.2E-12 NA NA 2.2E-12
Immune System / 

Respiratory NA 5.4E-07 NA 5.4E-07
Chromium NA 4.7E-09 NA NA 4.7E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 6.2E-15 NA NA 6.2E-15 Respiratory NA 4.8E-06 NA 4.8E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.73
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.2E-05 NA 3.2E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.5E-07 NA 4.5E-07
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 4.8E-09 -- -- 5E-09 -- 6.4E-05 -- 6E-05

Uranium-238+D NA 2.65466E-11 NA NA 2.7E-11 NA NA NA
Uranium-235+D NA 3.8E-13 NA NA 3.8E-13 NA NA NA
Uranium-234 NA 5.5E-12 NA NA 5.5E-12 NA NA NA
Thorium-232 NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Radium-228+D NA 1.4E-12 NA NA 1.4E-12 NA NA NA
Thorium-228+D NA 3.7E-11 NA NA 3.7E-11 NA NA NA

RADIONUCLIDE TOTAL -- 8.2E-11 -- -- 8E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 6E-05

EXPOSURE MEDIUM TOTAL 5E-09 6E-05

SOIL TOTAL 1E-05 1E+00
RECEPTOR TOTAL 1E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 2.3E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.6E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 4.9E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 2.3E-03

TOTAL IMMUNE SYSTEM HI = 8.8E-01
TOTAL KIDNEY HI = 9.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.0E-02
TOTAL NOAEL HI = 2.8E-02

--
TOTAL SKIN HI = 1.4E-01

TOTAL RESPIRATORY HI = 6.6E-06
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TABLE 9-F.74
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 9.1E-07 NA 3.3E-07 NA 1.2E-06 Kidney 9.2E-06 NA 3.3E-06 1.2E-05
Aroclor-1254 7.0E-08 NA 2.7E-08 NA 9.8E-08 Immune System 2.0E-02 NA 8.0E-03 2.8E-02
Aroclor-1260 2.5E-08 NA 9.8E-09 NA 3.5E-08 Immune System 7.3E-03 NA 2.9E-03 1.0E-02
Aluminum NC NA NC NA Nervous System 2.8E-02 NA -- 2.8E-02
Arsenic 2.7E-06 NA 2.2E-07 NA 2.9E-06 Skin 6.9E-02 NA 5.8E-03 7.5E-02
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 3.7E-02 NA -- 3.7E-02
Copper NC NA NC NA Undetermined 1.8E-03 NA -- 1.8E-03
Iron NC NA NC NA GI System 4.1E-02 NA -- 4.1E-02
Manganese NC NA NC NA Nervous System 5.3E-03 NA -- 5.3E-03
Mercury NC NA NC NA Immune System 2.9E-04 NA -- 2.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.3E-02 NA -- 3.3E-02
Vanadium NC NA NC NA Kidney 9.2E-03 NA -- 9.2E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 3.7E-06 -- 5.9E-07 -- 4E-06 2.7E-01 -- 1.7E-02 3E-01

Uranium-238+D 4.4E-08 NA NA 3.7E-08 8.1E-08 NA NA NA
Uranium-235+D 4.5E-10 NA NA 2.3E-09 2.8E-09 NA NA NA
Uranium-234 5.8E-09 NA NA 1.4E-11 5.8E-09 NA NA NA
Thorium-232 1.6E-08 NA NA 3.7E-11 1.6E-08 NA NA NA
Radium-228+D 1.6E-07 NA NA 4.9E-07 6.5E-07 NA NA NA
Thorium-228+D 5.7E-08 NA NA 8.4E-07 8.9E-07 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 2.8E-07 -- -- 1.4E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 3E-01

EXPOSURE MEDIUM TOTAL 6E-06 3E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 3.6E-13 NA NA 3.6E-13 NA -- NA
Aroclor-1254 NA 5.3E-14 NA NA 5.3E-14 NA -- NA
Aroclor-1260 NA 1.9E-14 NA NA 1.9E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 2.0E-11 NA NA 2.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.7E-06 NA 3.7E-06
Chromium NA 4.8E-09 NA NA 4.8E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 6.4E-15 NA NA 6.4E-15 Respiratory NA 4.9E-06 NA 4.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Mercury NA NC NA NA Nervous System NA 7.8E-10 NA 7.8E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.7E-07 NA 1.7E-07
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 4.8E-09 -- -- 5E-09 -- 4.6E-05 -- 5E-05
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TABLE 9-F.74
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 1.00694E-11 NA NA 1.0E-11 NA NA NA
Uranium-235+D NA 1.4E-13 NA NA 1.4E-13 NA NA NA
Uranium-234 NA 2.1E-12 NA NA 2.1E-12 NA NA NA
Thorium-232 NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Radium-228+D NA 1.9E-12 NA NA 1.9E-12 NA NA NA
Thorium-228+D NA 5.1E-11 NA NA 5.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 8.1E-11 -- -- 8E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 6E-06 3E-01
RECEPTOR TOTAL 6E-06 3E-01

TOTAL RISK ACROSS ALL MEDIA 6E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.7E-02

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 4.1E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 3.9E-02
TOTAL KIDNEY HI = 4.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.3E-02
TOTAL NOAEL HI = 1.7E-02

--
TOTAL SKIN HI = 7.5E-02

TOTAL RESPIRATORY HI = 6.2E-06
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TABLE 9-F.75
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 2.0E-08 NA 1.0E-08 NA 3.0E-08 Kidney 1.5E-06 NA 7.6E-07 2.2E-06
Benzo(a)pyrene 2.1E-07 NA 1.1E-07 NA 3.2E-07 Kidney 1.6E-06 NA 8.1E-07 2.4E-06
Benzo(b)fluoranthene 3.1E-08 NA 1.6E-08 NA 4.7E-08 Kidney 2.3E-06 NA 1.2E-06 3.5E-06
Benzo(k)fluoranthene 1.1E-09 NA 5.7E-10 NA 1.7E-09 Kidney 8.1E-07 NA 4.2E-07 1.2E-06
Carbazole 5.2E-11 NA 2.1E-11 NA 7.2E-11 -- NA --
Indeno(1,2,3-cd)pyrene 3.0E-08 NA 1.5E-08 NA 4.5E-08 Kidney 2.2E-06 NA 1.1E-06 3.3E-06
Aroclor-1254 7.5E-07 NA 4.2E-07 NA 1.2E-06 Immune System 5.5E-02 NA 3.1E-02 8.5E-02
Aroclor-1260 1.8E-07 NA 1.0E-07 NA 2.8E-07 Immune System 1.3E-02 NA 7.4E-03 2.1E-02
Aluminum NC NA NC NA Nervous System 3.3E-03 NA -- 3.3E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.5E-04 NA -- 2.5E-04
Arsenic 2.1E-06 NA 2.5E-07 NA 2.3E-06 Skin 1.4E-02 NA 1.6E-03 1.5E-02
Beryllium NC NA NC NA GI System 2.2E-04 NA -- 2.2E-04
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 3.9E-03 NA -- 3.9E-03
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.0E-04 NA -- 9.0E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.1E-03 NA -- 9.1E-03
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 3.3E-06 -- 9.2E-07 -- 4E-06 1.1E-01 -- 4.0E-02 1E-01

Uranium-238+D 2.3E-07 NA NA 3.9E-07 6.3E-07 NA NA NA
Uranium-235+D 2.4E-09 NA NA 2.4E-08 2.7E-08 NA NA NA
Uranium-234 3.0E-08 NA NA 1.5E-10 3.0E-08 NA NA NA
Thorium-232 2.4E-08 NA NA 1.1E-10 2.4E-08 NA NA NA
Radium-228+D 2.3E-07 NA NA 1.4E-06 1.7E-06 NA NA NA
Thorium-228+D 8.2E-08 NA NA 2.4E-06 2.5E-06 NA NA NA

RADIONUCLIDE TOTAL 6.0E-07 -- -- 4.3E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 1E-01

EXPOSURE MEDIUM TOTAL 9E-06 1E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 7.4E-14 NA NA 7.4E-14 NA -- NA
Benzo(a)pyrene NA 7.9E-13 NA NA 7.9E-13 NA -- NA
Benzo(b)fluoranthene NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Benzo(k)fluoranthene NA 4.1E-15 NA NA 4.1E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Aroclor-1254 NA 5.3E-12 NA NA 5.3E-12 NA -- NA
Aroclor-1260 NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.5E-10 NA NA 1.5E-10

Developmental / 
Cardiovascular / Nervous 

System NA 6.7E-06 NA 6.7E-06

Beryllium NA 8.9E-12 NA NA 8.9E-12
Immune System / 

Respiratory NA 5.4E-07 NA 5.4E-07
Chromium NA 6.5E-09 NA NA 6.5E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 2.5E-14 NA NA 2.5E-14 Respiratory NA 4.8E-06 NA 4.8E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.75
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.2E-05 NA 3.2E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.5E-07 NA 4.5E-07
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.6E-09 -- -- 7E-09 -- 6.4E-05 -- 6E-05

Uranium-238+D NA 1.4E-10 NA NA 1.4E-10 NA NA NA
Uranium-235+D NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Uranium-234 NA 2.9E-11 NA NA 2.9E-11 NA NA NA
Thorium-232 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Radium-228+D NA 7.2E-12 NA NA 7.2E-12 NA NA NA
Thorium-228+D NA 2.0E-10 NA NA 2.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.4E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 6E-05

EXPOSURE MEDIUM TOTAL 7E-09 6E-05

SOIL TOTAL 9E-06 1E-01
RECEPTOR TOTAL 9E-06 1E-01

TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.5E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 2.5E-04

TOTAL IMMUNE SYSTEM HI = 1.1E-01
TOTAL KIDNEY HI = 1.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.3E-03
TOTAL NOAEL HI = 3.0E-03

--
TOTAL SKIN HI = 1.5E-02

TOTAL RESPIRATORY HI = 6.6E-06
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TABLE 9-F.76
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 1.3E-07 NA 6.9E-08 NA 2.0E-07 Kidney 9.8E-07 NA 5.1E-07 1.5E-06
Aroclor-1254 3.0E-08 NA 1.7E-08 NA 4.7E-08 Immune System 2.2E-03 NA 1.2E-03 3.4E-03
Aroclor-1260 1.1E-08 NA 6.0E-09 NA 1.7E-08 Immune System 7.8E-04 NA 4.4E-04 1.2E-03
Aluminum NC NA NC NA Nervous System 3.0E-03 NA -- 3.0E-03
Arsenic 1.1E-06 NA 1.4E-07 NA 1.3E-06 Skin 7.4E-03 NA 8.9E-04 8.3E-03
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 4.0E-03 NA -- 4.0E-03
Copper NC NA NC NA Undetermined 1.9E-04 NA -- 1.9E-04
Iron NC NA NC NA GI System 4.4E-03 NA -- 4.4E-03
Manganese NC NA NC NA Nervous System 5.7E-04 NA -- 5.7E-04
Mercury NC NA NC NA Immune System 3.1E-05 NA -- 3.1E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E-03 NA -- 3.5E-03
Vanadium NC NA NC NA Kidney 9.9E-04 NA -- 9.9E-04
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.3E-06 -- 2.3E-07 -- 2E-06 2.9E-02 -- 2.5E-03 3E-02

Uranium-238+D 8.9E-08 NA NA 1.5E-07 2.4E-07 NA NA NA
Uranium-235+D 9.1E-10 NA NA 9.3E-09 1.0E-08 NA NA NA
Uranium-234 1.2E-08 NA NA 5.7E-11 1.2E-08 NA NA NA
Thorium-232 3.2E-08 NA NA 1.5E-10 3.3E-08 NA NA NA
Radium-228+D 3.2E-07 NA NA 2.0E-06 2.3E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 3.4E-06 3.5E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 5.7E-07 -- -- 5.5E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 3E-02

EXPOSURE MEDIUM TOTAL 8E-06 3E-02

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 5.0E-13 NA NA 5.0E-13 NA -- NA
Aroclor-1254 NA 2.1E-13 NA NA 2.1E-13 NA -- NA
Aroclor-1260 NA 7.6E-14 NA NA 7.6E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 8.1E-11 NA NA 8.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.7E-06 NA 3.7E-06
Chromium NA 6.5E-09 NA NA 6.5E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 2.6E-14 NA NA 2.6E-14 Respiratory NA 4.9E-06 NA 4.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Mercury NA NC NA NA Nervous System NA 7.8E-10 NA 7.8E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.7E-07 NA 1.7E-07
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.6E-09 -- -- 7E-09 -- 4.6E-05 -- 5E-05
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TABLE 9-F.76
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 5.4E-11 NA NA 5.4E-11 NA NA NA
Uranium-235+D NA 7.6E-13 NA NA 7.6E-13 NA NA NA
Uranium-234 NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-232 NA 8.3E-11 NA NA 8.3E-11 NA NA NA
Radium-228+D NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Thorium-228+D NA 2.7E-10 NA NA 2.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.3E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 5E-05

EXPOSURE MEDIUM TOTAL 7E-09 5E-05

SOIL TOTAL 8E-06 3E-02
RECEPTOR TOTAL 8E-06 3E-02

TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.0E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 4.4E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 4.7E-03
TOTAL KIDNEY HI = 4.5E-03

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-03
TOTAL NOAEL HI = 1.9E-03

--
TOTAL SKIN HI = 8.3E-03

TOTAL RESPIRATORY HI = 6.2E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-076-Future-A4-Adult-RecVis.xls, SUMMARY Page 2 of 2 6/19/2012



TABLE 9-F.77
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 1.9E-08 NA 7.1E-09 NA 2.6E-08 Kidney 1.9E-06 NA 7.1E-07 2.7E-06
Benzo(a)pyrene 1.2E-06 NA 4.2E-07 NA 1.6E-06 Kidney 1.2E-05 NA 4.3E-06 1.6E-05
Benzo(b)fluoranthene 1.1E-07 NA 4.0E-08 NA 1.5E-07 Kidney 1.1E-05 NA 4.0E-06 1.5E-05
Benzo(k)fluoranthene 4.2E-09 NA 1.5E-09 NA 5.7E-09 Kidney 4.2E-06 NA 1.5E-06 5.7E-06
Carbazole 2.1E-10 NA 5.8E-11 NA 2.6E-10 -- NA --
Indeno(1,2,3-cd)pyrene 6.1E-08 NA 2.2E-08 NA 8.3E-08 Kidney 6.1E-06 NA 2.2E-06 8.4E-06
Aroclor-1254 8.1E-06 NA 3.2E-06 NA 1.1E-05 Immune System 2.4E+00 NA 9.3E-01 3.3E+00
Aroclor-1260 1.2E-06 NA 4.7E-07 NA 1.7E-06 Immune System 3.5E-01 NA 1.4E-01 4.8E-01
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.6E-03 NA -- 6.6E-03
Arsenic 3.3E-06 NA 2.7E-07 NA 3.5E-06 Skin 8.5E-02 NA 7.1E-03 9.2E-02
Beryllium NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Chromium NC NA NC NA NOAEL 2.4E-02 NA -- 2.4E-02
Cobalt NC NA NC NA Endocrine 3.9E-02 NA -- 3.9E-02
Copper NC NA NC NA Undetermined 1.6E-02 NA -- 1.6E-02
Iron NC NA NC NA GI System 6.6E-02 NA -- 6.6E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.0E-01 NA -- 4.0E-01
Vanadium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 3.3E-03 NA 9.3E-04 4.2E-03
--

CHEMICAL TOTAL 1.4E-05 -- 4.4E-06 -- 2E-05 3.4E+00 -- 1.1E+00 4E+00

Uranium-238+D 5.4E-07 NA NA 4.6E-07 1.0E-06 NA NA NA
Uranium-235+D 5.6E-09 NA NA 2.9E-08 3.5E-08 NA NA NA
Uranium-234 7.0E-08 NA NA 1.7E-10 7.0E-08 NA NA NA
Thorium-232 1.2E-08 NA NA 2.8E-11 1.2E-08 NA NA NA
Radium-228+D 1.2E-07 NA NA 3.8E-07 5.0E-07 NA NA NA
Thorium-228+D 4.3E-08 NA NA 6.4E-07 6.9E-07 NA NA NA

RADIONUCLIDE TOTAL 8.0E-07 -- -- 1.5E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 4E+00

EXPOSURE MEDIUM TOTAL 2E-05 4E+00

SOIL AIR Benzo(a)anthracene NA 7.8E-15 NA NA 7.8E-15 NA -- NA
Benzo(a)pyrene NA 4.7E-13 NA NA 4.7E-13 NA -- NA
Benzo(b)fluoranthene NA 4.3E-14 NA NA 4.3E-14 NA -- NA
Benzo(k)fluoranthene NA 1.7E-15 NA NA 1.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.4E-14 NA NA 2.4E-14 NA -- NA
Aroclor-1254 NA 6.1E-12 NA NA 6.1E-12 NA -- NA
Aroclor-1260 NA 9.0E-13 NA NA 9.0E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.5E-11 NA NA 2.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.5E-06 NA 4.5E-06

Beryllium NA 5.6E-12 NA NA 5.6E-12
Immune System / 

Respiratory NA 1.4E-06 NA 1.4E-06
Chromium NA 7.4E-09 NA NA 7.4E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 6.8E-15 NA NA 6.8E-15 Respiratory NA 5.2E-06 NA 5.2E-06
Copper NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-077-Future-A5-Child-RecVis.xls, SUMMARY Page 1 of 2 7/17/2012



TABLE 9-F.77
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-05 NA 2.6E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-06 NA 2.1E-06
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.3E-09 NA 5.3E-09

CHEMICAL TOTAL -- 7.5E-09 -- -- 7E-09 -- 5.9E-05 -- 6E-05

Uranium-238+D NA 1.2E-10 NA NA 1.2E-10 NA NA NA
Uranium-235+D NA 1.8E-12 NA NA 1.8E-12 NA NA NA
Uranium-234 NA 2.6E-11 NA NA 2.6E-11 NA NA NA
Thorium-232 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Radium-228+D NA 1.4E-12 NA NA 1.4E-12 NA NA NA
Thorium-228+D NA 3.9E-11 NA NA 3.9E-11 NA NA NA

RADIONUCLIDE TOTAL -- 2.0E-10 -- -- 2E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 6E-05

EXPOSURE MEDIUM TOTAL 8E-09 6E-05

SOIL TOTAL 2E-05 4E+00
RECEPTOR TOTAL 2E-05 4E+00

TOTAL RISK ACROSS ALL MEDIA 2E 05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

DUST AT AOI 8 SWEEPINGS 
AREA

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: TOTAL GENERAL TOXICITY HI = 6.6E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-02

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 7.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 6.6E-03

TOTAL IMMUNE SYSTEM HI = 3.8E+00
TOTAL KIDNEY HI = 4.1E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-02
TOTAL NOAEL HI = 4.0E-02

--
TOTAL SKIN HI = 9.2E-02

TOTAL RESPIRATORY HI = 8.5E-06

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-077-Future-A5-Child-RecVis.xls, SUMMARY Page 2 of 2 7/17/2012



TABLE 9-F.78
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 1.7E-07 NA 6.1E-08 NA 2.3E-07 Kidney 1.7E-05 NA 6.1E-06 2.3E-05
Benzo(a)pyrene 1.4E-06 NA 4.9E-07 NA 1.9E-06 Kidney 1.4E-05 NA 5.0E-06 1.9E-05
Benzo(b)fluoranthene 9.6E-08 NA 3.5E-08 NA 1.3E-07 Kidney 9.6E-06 NA 3.5E-06 1.3E-05
Benzo(k)fluoranthene 5.0E-09 NA 1.8E-09 NA 6.9E-09 Kidney 5.1E-06 NA 1.8E-06 6.9E-06
Carbazole 2.4E-10 NA 6.6E-11 NA 3.0E-10 -- NA --
Indeno(1,2,3-cd)pyrene 5.1E-08 NA 1.9E-08 NA 7.0E-08 Kidney 5.2E-06 NA 1.9E-06 7.0E-06
Aroclor-1254 4.7E-06 NA 1.8E-06 NA 6.6E-06 Immune System 1.4E+00 NA 5.4E-01 1.9E+00
Aroclor-1260 6.5E-07 NA 2.6E-07 NA 9.1E-07 Immune System 1.9E-01 NA 7.4E-02 2.6E-01
Aluminum NC NA NC NA Nervous System 2.7E-02 NA -- 2.7E-02
Arsenic 3.3E-06 NA 2.8E-07 NA 3.6E-06 Skin 8.7E-02 NA 7.3E-03 9.4E-02
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 3.5E-02 NA -- 3.5E-02
Copper NC NA NC NA Undetermined 9.1E-03 NA -- 9.1E-03
Iron NC NA NC NA GI System 4.7E-02 NA -- 4.7E-02
Manganese NC NA NC NA Nervous System 5.5E-03 NA -- 5.5E-03
Mercury NC NA NC NA Immune System 5.7E-04 NA -- 5.7E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-01 NA -- 1.3E-01
Vanadium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.1E-03 NA 8.7E-04 4.0E-03

--

CHEMICAL TOTAL 1 0E 05 3 0E 06 1E 05 1 9E 00 6 2E 01 3E 00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

CHEMICAL TOTAL 1.0E-05 -- 3.0E-06 -- 1E-05 1.9E+00 -- 6.2E-01 3E+00

Uranium-238+D 1.8E-07 NA NA 1.5E-07 3.2E-07 NA NA NA
Uranium-235+D 1.7E-09 NA NA 8.8E-09 1.1E-08 NA NA NA
Uranium-234 2.3E-08 NA NA 5.6E-11 2.3E-08 NA NA NA
Thorium-232 1.5E-08 NA NA 3.4E-11 1.5E-08 NA NA NA
Radium-228+D 1.5E-07 NA NA 4.6E-07 6.1E-07 NA NA NA
Thorium-228+D 5.3E-08 NA NA 7.8E-07 8.3E-07 NA NA NA

RADIONUCLIDE TOTAL 4.2E-07 -- -- 1.4E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 3E+00

EXPOSURE MEDIUM TOTAL 2E-05 3E+00

SOIL AIR Benzo(a)anthracene NA 6.7E-14 NA NA 6.7E-14 NA -- NA
Benzo(a)pyrene NA 5.4E-13 NA NA 5.4E-13 NA -- NA
Benzo(b)fluoranthene NA 3.8E-14 NA NA 3.8E-14 NA -- NA
Benzo(k)fluoranthene NA 2.0E-15 NA NA 2.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.1E-14 NA NA 2.1E-14 NA -- NA
Aroclor-1254 NA 3.6E-12 NA NA 3.6E-12 NA -- NA
Aroclor-1260 NA 4.9E-13 NA NA 4.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 2.5E-11 NA NA 2.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.6E-06 NA 4.6E-06
Chromium NA 4.8E-09 NA NA 4.8E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 6.1E-15 NA NA 6.1E-15 Respiratory NA 4.7E-06 NA 4.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Mercury NA NC NA NA Nervous System NA 1.5E-09 NA 1.5E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.78
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.7E-07 NA 6.7E-07
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.0E-09 NA 5.0E-09

CHEMICAL TOTAL -- 4.9E-09 -- -- 5E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 4.0E-11 NA NA 4.0E-11 NA NA NA
Uranium-235+D NA 5.4E-13 NA NA 5.4E-13 NA NA NA
Uranium-234 NA 8.4E-12 NA NA 8.4E-12 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 2E-05 3E+00
RECEPTOR TOTAL 2E-05 3E+00

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E+00

NOTES: --
NC Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 4 6E-06

DUST AT AOI 8 SWEEPINGS 
AREA

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.5E-02

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 4.7E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 2.2E+00
TOTAL KIDNEY HI = 1.4E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.3E-02
TOTAL NOAEL HI = 2.5E-02

--
TOTAL SKIN HI = 9.4E-02

TOTAL RESPIRATORY HI = 5.9E-06
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TABLE 9-F.79
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 2.8E-09 NA 1.5E-09 NA 4.3E-09 Kidney 2.1E-07 NA 1.1E-07 3.2E-07
Benzo(a)pyrene 1.7E-07 NA 8.8E-08 NA 2.6E-07 Kidney 1.3E-06 NA 6.5E-07 1.9E-06
Benzo(b)fluoranthene 1.6E-08 NA 8.2E-09 NA 2.4E-08 Kidney 1.2E-06 NA 6.1E-07 1.8E-06
Benzo(k)fluoranthene 6.1E-10 NA 3.1E-10 NA 9.2E-10 Kidney 4.5E-07 NA 2.3E-07 6.8E-07
Carbazole 8.8E-11 NA 3.5E-11 NA 1.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 8.9E-09 NA 4.6E-09 NA 1.3E-08 Kidney 6.6E-07 NA 3.4E-07 1.0E-06
Aroclor-1254 3.5E-06 NA 1.9E-06 NA 5.4E-06 Immune System 2.5E-01 NA 1.4E-01 4.0E-01
Aroclor-1260 5.1E-07 NA 2.8E-07 NA 7.9E-07 Immune System 3.7E-02 NA 2.1E-02 5.8E-02
Aluminum NC NA NC NA Nervous System 3.1E-03 NA -- 3.1E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.1E-04 NA -- 7.1E-04
Arsenic 1.4E-06 NA 1.7E-07 NA 1.6E-06 Skin 9.1E-03 NA 1.1E-03 1.0E-02
Beryllium NC NA NC NA GI System 5.4E-04 NA -- 5.4E-04
Chromium NC NA NC NA NOAEL 2.6E-03 NA -- 2.6E-03
Cobalt NC NA NC NA Endocrine 4.2E-03 NA -- 4.2E-03
Copper NC NA NC NA Undetermined 1.7E-03 NA -- 1.7E-03
Iron NC NA NC NA GI System 7.1E-03 NA -- 7.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.5E-04 NA -- 7.5E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.3E-02 NA -- 4.3E-02
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 3.5E-04 NA 1.4E-04 5.0E-04
--

CHEMICAL TOTAL 5.6E-06 -- 2.5E-06 -- 8E-06 3.6E-01 -- 1.6E-01 5E-01

Uranium-238+D 1.1E-06 NA NA 1.8E-06 2.9E-06 NA NA NA
Uranium-235+D 1.1E-08 NA NA 1.2E-07 1.3E-07 NA NA NA
Uranium-234 1.4E-07 NA NA 6.9E-10 1.4E-07 NA NA NA
Thorium-232 2.5E-08 NA NA 1.1E-10 2.5E-08 NA NA NA
Radium-228+D 2.5E-07 NA NA 1.5E-06 1.7E-06 NA NA NA
Thorium-228+D 8.7E-08 NA NA 2.6E-06 2.7E-06 NA NA NA

RADIONUCLIDE TOTAL 1.6E-06 -- -- 6.0E-06 8E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 5E-01

EXPOSURE MEDIUM TOTAL 2E-05 5E-01

SOIL AIR Benzo(a)anthracene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Benzo(a)pyrene NA 6.3E-13 NA NA 6.3E-13 NA -- NA
Benzo(b)fluoranthene NA 5.9E-14 NA NA 5.9E-14 NA -- NA
Benzo(k)fluoranthene NA 2.3E-15 NA NA 2.3E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Aroclor-1254 NA 2.5E-11 NA NA 2.5E-11 NA -- NA
Aroclor-1260 NA 3.6E-12 NA NA 3.6E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.5E-06 NA 4.5E-06

Beryllium NA 2.2E-11 NA NA 2.2E-11
Immune System / 

Respiratory NA 1.4E-06 NA 1.4E-06
Chromium NA 1.0E-08 NA NA 1.0E-08 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 2.7E-14 NA NA 2.7E-14 Respiratory NA 5.2E-06 NA 5.2E-06
Copper NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.79
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-05 NA 2.6E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-06 NA 2.1E-06
Vanadium NA NC NA NA NA 1.6E-06 NA 1.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.3E-09 NA 5.3E-09

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 5.9E-05 -- 6E-05

Uranium-238+D NA 6.6E-10 NA NA 6.6E-10 NA NA NA
Uranium-235+D NA 9.5E-12 NA NA 9.5E-12 NA NA NA
Uranium-234 NA 1.4E-10 NA NA 1.4E-10 NA NA NA
Thorium-232 NA 6.3E-11 NA NA 6.3E-11 NA NA NA
Radium-228+D NA 7.6E-12 NA NA 7.6E-12 NA NA NA
Thorium-228+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 2E-05 5E-01
RECEPTOR TOTAL 2E-05 5E-01

TOTAL RISK ACROSS ALL MEDIA 2E 05 TOTAL HAZARD ACROSS ALL MEDIA 5E 01

DUST AT AOI 8 SWEEPINGS 
AREA

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: TOTAL GENERAL TOXICITY HI = 7.1E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.2E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 7.6E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 7.1E-04

TOTAL IMMUNE SYSTEM HI = 4.5E-01
TOTAL KIDNEY HI = 4.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-03
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 1.0E-02

TOTAL RESPIRATORY HI = 8.5E-06
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TABLE 9-F.80
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 2.4E-08 NA 1.3E-08 NA 3.7E-08 Kidney 1.8E-06 NA 9.3E-07 2.7E-06
Benzo(a)pyrene 2.0E-07 NA 1.0E-07 NA 3.0E-07 Kidney 1.5E-06 NA 7.6E-07 2.2E-06
Benzo(b)fluoranthene 1.4E-08 NA 7.2E-09 NA 2.1E-08 Kidney 1.0E-06 NA 5.4E-07 1.6E-06
Benzo(k)fluoranthene 7.3E-10 NA 3.8E-10 NA 1.1E-09 Kidney 5.4E-07 NA 2.8E-07 8.2E-07
Carbazole 1.0E-10 NA 4.0E-11 NA 1.4E-10 -- NA --
Indeno(1,2,3-cd)pyrene 7.5E-09 NA 3.9E-09 NA 1.1E-08 Kidney 5.5E-07 NA 2.9E-07 8.4E-07
Aroclor-1254 2.0E-06 NA 1.1E-06 NA 3.1E-06 Immune System 1.5E-01 NA 8.2E-02 2.3E-01
Aroclor-1260 2.8E-07 NA 1.6E-07 NA 4.4E-07 Immune System 2.0E-02 NA 1.1E-02 3.2E-02
Aluminum NC NA NC NA Nervous System 2.9E-03 NA -- 2.9E-03
Arsenic 1.4E-06 NA 1.7E-07 NA 1.6E-06 Skin 9.3E-03 NA 1.1E-03 1.0E-02
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 3.8E-03 NA -- 3.8E-03
Copper NC NA NC NA Undetermined 9.7E-04 NA -- 9.7E-04
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Manganese NC NA NC NA Nervous System 5.9E-04 NA -- 5.9E-04
Mercury NC NA NC NA Immune System 6.2E-05 NA -- 6.2E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Vanadium NC NA NC NA Kidney 1.1E-03 NA -- 1.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.3E-04 NA 1.3E-04 4.7E-04

--

CHEMICAL TOTAL 4 0E 06 1 6E 06 6E 06 2 1E 01 9 5E 02 3E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

CHEMICAL TOTAL 4.0E-06 -- 1.6E-06 -- 6E-06 2.1E-01 -- 9.5E-02 3E-01

Uranium-238+D 3.5E-07 NA NA 5.9E-07 9.4E-07 NA NA NA
Uranium-235+D 3.4E-09 NA NA 3.5E-08 3.9E-08 NA NA NA
Uranium-234 4.6E-08 NA NA 2.2E-10 4.6E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 1.4E-10 3.0E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 1.8E-06 2.1E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 3.1E-06 3.2E-06 NA NA NA

RADIONUCLIDE TOTAL 8.3E-07 -- -- 5.6E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 3E-01

EXPOSURE MEDIUM TOTAL 1E-05 3E-01

SOIL AIR Benzo(a)anthracene NA 9.1E-14 NA NA 9.1E-14 NA -- NA
Benzo(a)pyrene NA 7.4E-13 NA NA 7.4E-13 NA -- NA
Benzo(b)fluoranthene NA 5.2E-14 NA NA 5.2E-14 NA -- NA
Benzo(k)fluoranthene NA 2.7E-15 NA NA 2.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.8E-14 NA NA 2.8E-14 NA -- NA
Aroclor-1254 NA 1.4E-11 NA NA 1.4E-11 NA -- NA
Aroclor-1260 NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.6E-06 NA 4.6E-06
Chromium NA 6.6E-09 NA NA 6.6E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 2.4E-14 NA NA 2.4E-14 Respiratory NA 4.7E-06 NA 4.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Mercury NA NC NA NA Nervous System NA 1.5E-09 NA 1.5E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-080-Future-A5-Adult-RecVis.xls, SUMMARY Page 1 of 2 6/20/2012



TABLE 9-F.80
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.7E-07 NA 6.7E-07
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.0E-09 NA 5.0E-09

CHEMICAL TOTAL -- 6.7E-09 -- -- 7E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA
Uranium-235+D NA 2.9E-12 NA NA 2.9E-12 NA NA NA
Uranium-234 NA 4.5E-11 NA NA 4.5E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.3E-12 NA NA 9.3E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.0E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 5E-05

EXPOSURE MEDIUM TOTAL 7E-09 5E-05

SOIL TOTAL 1E-05 3E-01
RECEPTOR TOTAL 1E-05 3E-01

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: --
NC Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 4 6E-06

DUST AT AOI 8 SWEEPINGS 
AREA

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.8E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 5.1E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 2.6E-01
TOTAL KIDNEY HI = 1.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-03
TOTAL NOAEL HI = 2.7E-03

--
TOTAL SKIN HI = 1.0E-02

TOTAL RESPIRATORY HI = 5.9E-06
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TABLE 9-F.81
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 2.0E-07 NA 7.2E-08 NA 2.7E-07 Kidney 2.0E-05 NA 7.2E-06 2.7E-05
Benzo(a)pyrene 3.6E-06 NA 1.3E-06 NA 4.9E-06 Kidney 3.6E-05 NA 1.3E-05 4.9E-05
Benzo(b)fluoranthene 9.0E-07 NA 3.3E-07 NA 1.2E-06 Kidney 9.0E-05 NA 3.3E-05 1.2E-04
Benzo(k)fluoranthene 1.6E-08 NA 5.7E-09 NA 2.1E-08 Kidney 1.6E-05 NA 5.7E-06 2.2E-05
Carbazole 7.8E-10 NA 2.2E-10 NA 9.9E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.6E-07 NA 6.0E-08 NA 2.2E-07 Kidney 1.6E-05 NA 6.0E-06 2.2E-05
Aroclor-1254 1.3E-06 NA 5.1E-07 NA 1.8E-06 Immune System 3.8E-01 NA 1.5E-01 5.3E-01
Aroclor-1260 3.3E-07 NA 1.3E-07 NA 4.5E-07 Immune System 9.5E-02 NA 3.7E-02 1.3E-01
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.9E-03 NA -- 6.9E-03
Arsenic 2.7E-06 NA 2.3E-07 NA 2.9E-06 Skin 6.9E-02 NA 5.8E-03 7.5E-02
Beryllium NC NA NC NA GI System 7.2E-04 NA -- 7.2E-04
Chromium NC NA NC NA NOAEL 2.2E-02 NA -- 2.2E-02
Cobalt NC NA NC NA Endocrine 4.7E-02 NA -- 4.7E-02
Copper NC NA NC NA Undetermined 2.3E-03 NA -- 2.3E-03
Iron NC NA NC NA GI System 5.6E-02 NA -- 5.6E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 6.9E-03 NA -- 6.9E-03
Mercury NC NA NC NA Immune System 1.9E-04 NA -- 1.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.9E+00 NA -- 3.9E+00
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.4E-03 NA 4.0E-04 1.8E-03

--

CHEMICAL TOTAL 9.1E-06 -- 2.6E-06 -- 1E-05 4.6E+00 -- 1.9E-01 5E+00

Uranium-238+D 5.3E-06 NA NA 4.5E-06 9.8E-06 NA NA NA
Uranium-235+D 5.3E-08 NA NA 2.7E-07 3.3E-07 NA NA NA
Uranium-234 6.8E-07 NA NA 1.7E-09 6.8E-07 NA NA NA
Thorium-232 1.4E-08 NA NA 3.1E-11 1.4E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 4.1E-07 5.4E-07 NA NA NA
Thorium-228+D 4.7E-08 NA NA 7.0E-07 7.5E-07 NA NA NA

RADIONUCLIDE TOTAL 6.3E-06 -- -- 5.9E-06 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 5E+00

EXPOSURE MEDIUM TOTAL 2E-05 5E+00

SOIL AIR Benzo(a)anthracene NA 7.9E-14 NA NA 7.9E-14 NA -- NA
Benzo(a)pyrene NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Benzo(b)fluoranthene NA 3.6E-13 NA NA 3.6E-13 NA -- NA
Benzo(k)fluoranthene NA 6.3E-15 NA NA 6.3E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.6E-14 NA NA 6.6E-14 NA -- NA
Aroclor-1254 NA 9.9E-13 NA NA 9.9E-13 NA -- NA
Aroclor-1260 NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.0E-11 NA NA 2.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.7E-06 NA 3.7E-06

Beryllium NA 7.8E-13 NA NA 7.8E-13

Immune System / 
Respiratory NA 1.9E-07 NA 1.9E-07

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.81
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Chromium NA 6.8E-09 NA NA 6.8E-09 Respiratory NA 1.8E-06 NA 1.8E-06
Cobalt NA 8.1E-15 NA NA 8.1E-15 Respiratory NA 6.2E-06 NA 6.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-05 NA 2.6E-05
Mercury NA NC NA NA Nervous System NA 4.9E-10 NA 4.9E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-05 NA 2.1E-05
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.3E-09 NA 2.3E-09

CHEMICAL TOTAL -- 6.9E-09 -- -- 7E-09 -- 7.5E-05 -- 8E-05

Uranium-238+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Uranium-235+D NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Uranium-234 NA 2.5E-10 NA NA 2.5E-10 NA NA NA
Thorium-232 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Radium-228+D NA 1.6E-12 NA NA 1.6E-12 NA NA NA
Thorium-228+D NA 4.3E-11 NA NA 4.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.5E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 8E-05

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

EXPOSURE MEDIUM TOTAL 8E-09 8E-05

SOIL TOTAL 2E-05 5E+00
RECEPTOR TOTAL 2E-05 5E+00

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E+00

NOTES: TOTAL GENERAL TOXICITY HI = 6.9E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.7E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 5.7E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 6.9E-03

TOTAL IMMUNE SYSTEM HI = 6.6E-01
TOTAL KIDNEY HI = 3.9E+00

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-02
TOTAL NOAEL HI = 2.5E-02

--
TOTAL SKIN HI = 7.5E-02

TOTAL RESPIRATORY HI = 8.2E-06
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TABLE 9-F.82
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.1E-11 NA -- NA 1.1E-11 -- NA --
Trichloroethene - Liver&NHL 8.4E-12 NA -- NA 8.4E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 5.4E-06 NA -- 5.4E-06
Benzo(a)anthracene 1.4E-07 NA 4.9E-08 NA 1.9E-07 Kidney 1.4E-05 NA 5.0E-06 1.9E-05
Benzo(a)pyrene 2.1E-06 NA 7.8E-07 NA 2.9E-06 Kidney 2.1E-05 NA 7.8E-06 2.9E-05
Benzo(b)fluoranthene 4.6E-07 NA 1.7E-07 NA 6.2E-07 Kidney 4.6E-05 NA 1.7E-05 6.2E-05
Benzo(k)fluoranthene 6.7E-09 NA 2.4E-09 NA 9.1E-09 Kidney 6.7E-06 NA 2.4E-06 9.2E-06
Carbazole 5.5E-10 NA 1.5E-10 NA 7.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.3E-07 NA 4.6E-08 NA 1.7E-07 Kidney 1.3E-05 NA 4.6E-06 1.7E-05
Aroclor-1254 9.1E-06 NA 3.6E-06 NA 1.3E-05 Immune System 2.7E+00 NA 1.0E+00 3.7E+00
Aroclor-1260 1.3E-06 NA 5.1E-07 NA 1.8E-06 Immune System 3.8E-01 NA 1.5E-01 5.3E-01
Aluminum NC NA NC NA Nervous System 2.6E-02 NA -- 2.6E-02
Arsenic 2.0E-06 NA 1.6E-07 NA 2.1E-06 Skin 5.1E-02 NA 4.3E-03 5.5E-02
Beryllium NC NA NC NA GI System 5.4E-04 NA -- 5.4E-04
Chromium NC NA NC NA NOAEL 1.8E-02 NA -- 1.8E-02
Cobalt NC NA NC NA Endocrine 3.6E-02 NA -- 3.6E-02
Copper NC NA NC NA Undetermined 1.5E-03 NA -- 1.5E-03
Iron NC NA NC NA GI System 5.4E-02 NA -- 5.4E-02
Manganese NC NA NC NA Nervous System 5.6E-03 NA -- 5.6E-03
Mercury NC NA NC NA Immune System 2.0E-03 NA -- 2.0E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.6E+00 NA -- 1.6E+00
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 8.6E-04 NA 2.4E-04 1.1E-03

--

CHEMICAL TOTAL 1.5E-05 -- 5.3E-06 -- 2E-05 4.9E+00 -- 1.2E+00 6E+00

Uranium-238+D 2.3E-06 NA NA 1.9E-06 4.2E-06 NA NA NA
Uranium-235+D 2.3E-08 NA NA 1.2E-07 1.4E-07 NA NA NA
Uranium-234 2.9E-07 NA NA 7.1E-10 2.9E-07 NA NA NA
Thorium-232 1.8E-08 NA NA 4.0E-11 1.8E-08 NA NA NA
Radium-228+D 1.8E-07 NA NA 5.4E-07 7.1E-07 NA NA NA
Thorium-228+D 6.2E-08 NA NA 9.2E-07 9.8E-07 NA NA NA

RADIONUCLIDE TOTAL 2.8E-06 -- -- 3.5E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 6E+00

EXPOSURE MEDIUM TOTAL 3E-05 6E+00

SOIL AIR Trichloroethene - Kidney NA 3.3E-18 NA NA 3.3E-18 NA -- NA
Trichloroethene - Liver&NHL NA 1.9E-18 NA NA 1.9E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 3.6E-12 NA 3.6E-12
Benzo(a)anthracene NA 5.4E-14 NA NA 5.4E-14 NA -- NA
Benzo(a)pyrene NA 8.5E-13 NA NA 8.5E-13 NA -- NA
Benzo(b)fluoranthene NA 1.8E-13 NA NA 1.8E-13 NA -- NA
Benzo(k)fluoranthene NA 2.7E-15 NA NA 2.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.0E-14 NA NA 5.0E-14 NA -- NA
Aroclor-1254 NA 6.9E-12 NA NA 6.9E-12 NA -- NA
Aroclor-1260 NA 9.9E-13 NA NA 9.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 1.5E-11 NA NA 1.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.7E-06 NA 2.7E-06

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.82
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Beryllium NA 5.9E-13 NA NA 5.9E-13
Immune System / 

Respiratory NA 1.4E-07 NA 1.4E-07
Chromium NA 5.3E-09 NA NA 5.3E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 6.2E-15 NA NA 6.2E-15 Respiratory NA 4.8E-06 NA 4.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Mercury NA NC NA NA Nervous System NA 5.4E-09 NA 5.4E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.7E-06 NA 8.7E-06
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.4E-09 NA 1.4E-09

CHEMICAL TOTAL -- 5.4E-09 -- -- 5E-09 -- 5.5E-05 -- 5E-05

Uranium-238+D NA 5.2E-10 NA NA 5.2E-10 NA NA NA
Uranium-235+D NA 7.4E-12 NA NA 7.4E-12 NA NA NA
Uranium-234 NA 1.1E-10 NA NA 1.1E-10 NA NA NA
Thorium-232 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Radium-228+D NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Thorium-228+D NA 5.6E-11 NA NA 5.6E-11 NA NA NA

RADIONUCLIDE TOTAL -- 7.1E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 5E-05

EXPOSURE MEDIUM TOTAL 6E-09 5E-05

SOIL TOTAL 3E-05 6E+00
RECEPTOR TOTAL 3E-05 6E+00

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.6E-02

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 5.5E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 4.2E+00
TOTAL KIDNEY HI = 1.7E+00

--
--

TOTAL NERVOUS SYSTEM HI = 3.2E-02
TOTAL NOAEL HI = 1.9E-02

--
TOTAL SKIN HI = 5.5E-02

TOTAL RESPIRATORY HI = 6.3E-06
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TABLE 9-F.83
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 2.9E-08 NA 1.5E-08 NA 4.3E-08 Kidney 2.1E-06 NA 1.1E-06 3.2E-06
Benzo(a)pyrene 5.2E-07 NA 2.7E-07 NA 7.9E-07 Kidney 3.8E-06 NA 2.0E-06 5.8E-06
Benzo(b)fluoranthene 1.3E-07 NA 6.8E-08 NA 2.0E-07 Kidney 9.7E-06 NA 5.0E-06 1.5E-05
Benzo(k)fluoranthene 2.3E-09 NA 1.2E-09 NA 3.5E-09 Kidney 1.7E-06 NA 8.8E-07 2.6E-06
Carbazole 3.3E-10 NA 1.3E-10 NA 4.7E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.4E-08 NA 1.2E-08 NA 3.6E-08 Kidney 1.8E-06 NA 9.1E-07 2.7E-06
Aroclor-1254 5.6E-07 NA 3.1E-07 NA 8.7E-07 Immune System 4.1E-02 NA 2.3E-02 6.3E-02
Aroclor-1260 1.4E-07 NA 7.8E-08 NA 2.2E-07 Immune System 1.0E-02 NA 5.7E-03 1.6E-02
Aluminum NC NA NC NA Nervous System 3.1E-03 NA -- 3.1E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.4E-04 NA -- 7.4E-04
Arsenic 1.1E-06 NA 1.4E-07 NA 1.3E-06 Skin 7.4E-03 NA 8.9E-04 8.3E-03
Beryllium NC NA NC NA GI System 7.7E-05 NA -- 7.7E-05
Chromium NC NA NC NA NOAEL 2.4E-03 NA -- 2.4E-03
Cobalt NC NA NC NA Endocrine 5.0E-03 NA -- 5.0E-03
Copper NC NA NC NA Undetermined 2.4E-04 NA -- 2.4E-04
Iron NC NA NC NA GI System 6.0E-03 NA -- 6.0E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.4E-04 NA -- 7.4E-04
Mercury NC NA NC NA Immune System 2.0E-05 NA -- 2.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.1E-01 NA -- 4.1E-01
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.5E-04 NA 6.2E-05 2.2E-04

--

CHEMICAL TOTAL 2.6E-06 -- 8.9E-07 -- 3E-06 4.9E-01 -- 2.9E-02 5E-01

Uranium-238+D 1.1E-05 NA NA 1.8E-05 2.9E-05 NA NA NA
Uranium-235+D 1.1E-07 NA NA 1.1E-06 1.2E-06 NA NA NA
Uranium-234 1.4E-06 NA NA 6.7E-09 1.4E-06 NA NA NA
Thorium-232 2.7E-08 NA NA 1.2E-10 2.7E-08 NA NA NA
Radium-228+D 2.7E-07 NA NA 1.6E-06 1.9E-06 NA NA NA
Thorium-228+D 9.5E-08 NA NA 2.8E-06 2.9E-06 NA NA NA

RADIONUCLIDE TOTAL 1.3E-05 -- -- 2.3E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 5E-01

EXPOSURE MEDIUM TOTAL 4E-05 5E-01

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Benzo(a)anthracene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Benzo(a)pyrene NA 1.9E-12 NA NA 1.9E-12 NA -- NA
Benzo(b)fluoranthene NA 4.9E-13 NA NA 4.9E-13 NA -- NA
Benzo(k)fluoranthene NA 8.5E-15 NA NA 8.5E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.9E-14 NA NA 8.9E-14 NA -- NA
Aroclor-1254 NA 3.9E-12 NA NA 3.9E-12 NA -- NA
Aroclor-1260 NA 9.9E-13 NA NA 9.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 8.2E-11 NA NA 8.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.7E-06 NA 3.7E-06

Beryllium NA 3.1E-12 NA NA 3.1E-12

Immune System / 
Respiratory NA 1.9E-07 NA 1.9E-07
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TABLE 9-F.83
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Chromium NA 9.3E-09 NA NA 9.3E-09 Respiratory NA 1.8E-06 NA 1.8E-06
Cobalt NA 3.2E-14 NA NA 3.2E-14 Respiratory NA 6.2E-06 NA 6.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-05 NA 2.6E-05
Mercury NA NC NA NA Nervous System NA 4.9E-10 NA 4.9E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-05 NA 2.1E-05
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.3E-09 NA 2.3E-09

CHEMICAL TOTAL -- 9.4E-09 -- -- 9E-09 -- 7.5E-05 -- 8E-05

Uranium-238+D NA 6.5E-09 NA NA 6.5E-09 NA NA NA
Uranium-235+D NA 9.0E-11 NA NA 9.0E-11 NA NA NA
Uranium-234 NA 1.3E-09 NA NA 1.3E-09 NA NA NA
Thorium-232 NA 6.9E-11 NA NA 6.9E-11 NA NA NA
Radium-228+D NA 8.3E-12 NA NA 8.3E-12 NA NA NA
Thorium-228+D NA 2.3E-10 NA NA 2.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 8.2E-09 -- -- 8E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 8E-05

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

EXPOSURE MEDIUM TOTAL 2E-08 8E-05

SOIL TOTAL 4E-05 5E-01
RECEPTOR TOTAL 4E-05 5E-01

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: TOTAL GENERAL TOXICITY HI = 7.4E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-03

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 6.1E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 7.4E-04

TOTAL IMMUNE SYSTEM HI = 7.9E-02
TOTAL KIDNEY HI = 4.2E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-03
TOTAL NOAEL HI = 2.6E-03

--
TOTAL SKIN HI = 8.3E-03

TOTAL RESPIRATORY HI = 8.2E-06
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TABLE 9-F.84
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.7E-12 NA -- NA 1.7E-12 -- NA --
Trichloroethene - Liver&NHL 3.6E-12 NA -- NA 3.6E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 5.8E-07 NA -- 5.8E-07
Benzo(a)anthracene 2.0E-08 NA 1.0E-08 NA 3.0E-08 Kidney 1.5E-06 NA 7.6E-07 2.2E-06
Benzo(a)pyrene 3.1E-07 NA 1.6E-07 NA 4.7E-07 Kidney 2.3E-06 NA 1.2E-06 3.5E-06
Benzo(b)fluoranthene 6.6E-08 NA 3.4E-08 NA 1.0E-07 Kidney 4.9E-06 NA 2.5E-06 7.4E-06
Benzo(k)fluoranthene 9.7E-10 NA 5.0E-10 NA 1.5E-09 Kidney 7.2E-07 NA 3.7E-07 1.1E-06
Carbazole 2.4E-10 NA 9.4E-11 NA 3.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.8E-08 NA 9.5E-09 NA 2.8E-08 Kidney 1.4E-06 NA 7.0E-07 2.1E-06
Aroclor-1254 3.9E-06 NA 2.2E-06 NA 6.1E-06 Immune System 2.8E-01 NA 1.6E-01 4.4E-01
Aroclor-1260 5.6E-07 NA 3.1E-07 NA 8.7E-07 Immune System 4.1E-02 NA 2.3E-02 6.3E-02
Aluminum NC NA NC NA Nervous System 2.8E-03 NA -- 2.8E-03
Arsenic 8.4E-07 NA 1.0E-07 NA 9.4E-07 Skin 5.4E-03 NA 6.5E-04 6.1E-03
Beryllium NC NA NC NA GI System 5.8E-05 NA -- 5.8E-05
Chromium NC NA NC NA NOAEL 1.9E-03 NA -- 1.9E-03
Cobalt NC NA NC NA Endocrine 3.9E-03 NA -- 3.9E-03
Copper NC NA NC NA Undetermined 1.6E-04 NA -- 1.6E-04
Iron NC NA NC NA GI System 5.8E-03 NA -- 5.8E-03
Manganese NC NA NC NA Nervous System 6.0E-04 NA -- 6.0E-04
Mercury NC NA NC NA Immune System 2.2E-04 NA -- 2.2E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.8E-01 NA -- 1.8E-01
Vanadium NC NA NC NA Kidney 1 4E 03 NA 1 4E 03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.2E-05 NA 3.7E-05 1.3E-04

--

CHEMICAL TOTAL 5.7E-06 -- 2.8E-06 -- 9E-06 5.2E-01 -- 1.8E-01 7E-01

Uranium-238+D 4.6E-06 NA NA 7.6E-06 1.2E-05 NA NA NA
Uranium-235+D 4.7E-08 NA NA 4.8E-07 5.3E-07 NA NA NA
Uranium-234 5.8E-07 NA NA 2.8E-09 5.8E-07 NA NA NA
Thorium-232 3.5E-08 NA NA 1.6E-10 3.6E-08 NA NA NA
Radium-228+D 3.5E-07 NA NA 2.1E-06 2.5E-06 NA NA NA
Thorium-228+D 1.2E-07 NA NA 3.7E-06 3.8E-06 NA NA NA

RADIONUCLIDE TOTAL 5.7E-06 -- -- 1.4E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 7E-01

EXPOSURE MEDIUM TOTAL 3E-05 7E-01

SOIL AIR Trichloroethene - Kidney NA 4.5E-18 NA NA 4.5E-18 NA -- NA
Trichloroethene - Liver&NHL NA 7.7E-18 NA NA 7.7E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 3.6E-12 NA 3.6E-12
Benzo(a)anthracene NA 7.4E-14 NA NA 7.4E-14 NA -- NA
Benzo(a)pyrene NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Benzo(b)fluoranthene NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Benzo(k)fluoranthene NA 3.6E-15 NA NA 3.6E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.8E-14 NA NA 6.8E-14 NA -- NA
Aroclor-1254 NA 2.8E-11 NA NA 2.8E-11 NA -- NA
Aroclor-1260 NA 3.9E-12 NA NA 3.9E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 6.0E-11 NA NA 6.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.7E-06 NA 2.7E-06

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.84
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Beryllium NA 2.4E-12 NA NA 2.4E-12
Immune System / 

Respiratory NA 1.4E-07 NA 1.4E-07
Chromium NA 7.3E-09 NA NA 7.3E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 2.5E-14 NA NA 2.5E-14 Respiratory NA 4.8E-06 NA 4.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Mercury NA NC NA NA Nervous System NA 5.4E-09 NA 5.4E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.7E-06 NA 8.7E-06
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.4E-09 NA 1.4E-09

CHEMICAL TOTAL -- 7.4E-09 -- -- 7E-09 -- 5.5E-05 -- 5E-05

Uranium-238+D NA 2.8E-09 NA NA 2.8E-09 NA NA NA
Uranium-235+D NA 4.0E-11 NA NA 4.0E-11 NA NA NA
Uranium-234 NA 5.7E-10 NA NA 5.7E-10 NA NA NA
Thorium-232 NA 9.0E-11 NA NA 9.0E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA

RADIONUCLIDE TOTAL 3 8E 09 4E 09RADIONUCLIDE TOTAL -- 3.8E-09 -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 5E-05

EXPOSURE MEDIUM TOTAL 1E-08 5E-05

SOIL TOTAL 3E-05 7E-01
RECEPTOR TOTAL 3E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 5.9E-03
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 5.1E-01
TOTAL KIDNEY HI = 1.8E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.5E-03
TOTAL NOAEL HI = 2.0E-03

--
TOTAL SKIN HI = 6.1E-03

TOTAL RESPIRATORY HI = 6.3E-06
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TABLE 9-F.85
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 2.9E-07 NA 1.1E-07 NA 4.0E-07 Kidney 2.9E-05 NA 1.1E-05 4.0E-05
Benzo(a)pyrene 2.5E-06 NA 9.1E-07 NA 3.4E-06 Kidney 2.5E-05 NA 9.1E-06 3.4E-05
Benzo(b)fluoranthene 2.6E-07 NA 9.6E-08 NA 3.6E-07 Kidney 2.6E-05 NA 9.6E-06 3.6E-05
Benzo(k)fluoranthene 8.5E-09 NA 3.1E-09 NA 1.2E-08 Kidney 8.6E-06 NA 3.1E-06 1.2E-05
Carbazole 2.2E-10 NA 6.2E-11 NA 2.8E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.3E-07 NA 4.9E-08 NA 1.8E-07 Kidney 1.3E-05 NA 4.9E-06 1.8E-05
Aroclor-1254 7.9E-08 NA 3.1E-08 NA 1.1E-07 Immune System 2.3E-02 NA 9.0E-03 3.2E-02
Aroclor-1260 8.8E-08 NA 3.4E-08 NA 1.2E-07 Immune System 2.6E-02 NA 1.0E-02 3.6E-02
Aluminum NC NA NC NA Nervous System 2.8E-02 NA -- 2.8E-02
Arsenic 3.0E-06 NA 2.5E-07 NA 3.3E-06 Skin 7.8E-02 NA 6.5E-03 8.4E-02
Beryllium NC NA NC NA GI System 8.5E-04 NA -- 8.5E-04
Chromium NC NA NC NA NOAEL 1.9E-02 NA -- 1.9E-02
Cobalt NC NA NC NA Endocrine 5.5E-02 NA -- 5.5E-02
Copper NC NA NC NA Undetermined 2.0E-03 NA -- 2.0E-03
Iron NC NA NC NA GI System 5.7E-02 NA -- 5.7E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-02 NA -- 1.0E-02
Mercury NC NA NC NA Immune System 4.2E-04 NA -- 4.2E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-01 NA -- 1.2E-01
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Zirconium NC NA NC NA -- NA --
C11 C22 Aromatics NC NA NC NA 4 5E 03 NA 1 3E 03 5 7E 03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 4.5E-03 NA 1.3E-03 5.7E-03
--

CHEMICAL TOTAL 6.4E-06 -- 1.5E-06 -- 8E-06 4.3E-01 -- 2.7E-02 5E-01

Uranium-238+D 1.6E-07 NA NA 1.3E-07 3.0E-07 NA NA NA
Uranium-235+D 1.6E-09 NA NA 8.0E-09 9.6E-09 NA NA NA
Uranium-234 2.0E-08 NA NA 4.8E-11 2.0E-08 NA NA NA
Thorium-232 1.3E-08 NA NA 3.0E-11 1.3E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 4.0E-07 5.3E-07 NA NA NA
Thorium-228+D 4.6E-08 NA NA 6.8E-07 7.2E-07 NA NA NA

RADIONUCLIDE TOTAL 3.7E-07 -- -- 1.2E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 5E-01

EXPOSURE MEDIUM TOTAL 9E-06 5E-01

SOIL AIR Benzo(a)anthracene NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Benzo(a)pyrene NA 1.0E-12 NA NA 1.0E-12 NA -- NA
Benzo(b)fluoranthene NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Benzo(k)fluoranthene NA 3.4E-15 NA NA 3.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.4E-14 NA NA 5.4E-14 NA -- NA
Aroclor-1254 NA 6.0E-14 NA NA 6.0E-14 NA -- NA
Aroclor-1260 NA 6.6E-14 NA NA 6.6E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 2.3E-11 NA NA 2.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.1E-06 NA 4.1E-06

Beryllium NA 9.3E-13 NA NA 9.3E-13
Immune System / 

Respiratory NA 2.3E-07 NA 2.3E-07
Chromium NA 5.9E-09 NA NA 5.9E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 9.5E-15 NA NA 9.5E-15 Respiratory NA 7.2E-06 NA 7.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.85
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.8E-05 NA 3.8E-05
Mercury NA NC NA NA Nervous System NA 1.1E-09 NA 1.1E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.2E-07 NA 6.2E-07
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 7.1E-09 NA 7.1E-09

CHEMICAL TOTAL -- 6.0E-09 -- -- 6E-09 -- 6.9E-05 -- 7E-05

Uranium-238+D NA 3.7E-11 NA NA 3.7E-11 NA NA NA
Uranium-235+D NA 4.9E-13 NA NA 4.9E-13 NA NA NA
Uranium-234 NA 7.3E-12 NA NA 7.3E-12 NA NA NA
Thorium-232 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Radium-228+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Thorium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.0E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 7E-05

EXPOSURE MEDIUM TOTAL 6E-09 7E-05

SOIL TOTAL 9E-06 5E-01
RECEPTOR TOTAL 9E 06 5E 01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

RECEPTOR TOTAL 9E-06 5E-01
TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.5E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 5.8E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 6.8E-02
TOTAL KIDNEY HI = 1.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-02
TOTAL NOAEL HI = 2.1E-02

--
TOTAL SKIN HI = 8.4E-02

TOTAL RESPIRATORY HI = 9.0E-06
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TABLE 9-F.86
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 5.9E-08 NA 2.2E-08 NA 8.1E-08 Kidney 5.9E-06 NA 2.2E-06 8.1E-06
Benzo(a)pyrene 8.7E-07 NA 3.2E-07 NA 1.2E-06 Kidney 8.8E-06 NA 3.2E-06 1.2E-05
Benzo(b)fluoranthene 1.2E-07 NA 4.2E-08 NA 1.6E-07 Kidney 1.2E-05 NA 4.3E-06 1.6E-05
Benzo(k)fluoranthene 5.0E-09 NA 1.8E-09 NA 6.9E-09 Kidney 5.1E-06 NA 1.8E-06 6.9E-06
Indeno(1,2,3-cd)pyrene 1.3E-07 NA 4.6E-08 NA 1.7E-07 Kidney 1.3E-05 NA 4.6E-06 1.7E-05
Aroclor-1254 2.3E-09 NA 9.0E-10 NA 3.2E-09 Immune System 6.7E-04 NA 2.6E-04 9.4E-04
Aroclor-1260 1.2E-09 NA 4.7E-10 NA 1.7E-09 Immune System 3.5E-04 NA 1.4E-04 4.9E-04
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Arsenic 2.4E-06 NA 2.0E-07 NA 2.6E-06 Skin 6.2E-02 NA 5.2E-03 6.8E-02
Beryllium NC NA NC NA GI System 1.1E-03 NA -- 1.1E-03
Chromium NC NA NC NA NOAEL 1.8E-02 NA -- 1.8E-02
Cobalt NC NA NC NA Endocrine 4.7E-02 NA -- 4.7E-02
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.6E-02 NA -- 5.6E-02
Manganese NC NA NC NA Nervous System 7.3E-03 NA -- 7.3E-03
Mercury NC NA NC NA Immune System 2.4E-04 NA -- 2.4E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.5E-02 NA -- 9.5E-02
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 3.6E-06 -- 6.3E-07 -- 4E-06 3.3E-01 -- 5.7E-03 3E-01

Uranium-238+D 1.3E-07 NA NA 1.1E-07 2.4E-07 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-235+D 1.4E-09 NA NA 7.2E-09 8.6E-09 NA NA NA
Uranium-234 1.7E-08 NA NA 4.1E-11 1.7E-08 NA NA NA
Thorium-232 1.6E-08 NA NA 3.5E-11 1.6E-08 NA NA NA
Radium-228+D 1.5E-07 NA NA 4.7E-07 6.2E-07 NA NA NA
Thorium-228+D 5.4E-08 NA NA 8.0E-07 8.6E-07 NA NA NA

RADIONUCLIDE TOTAL 3.7E-07 -- -- 1.4E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 3E-01

EXPOSURE MEDIUM TOTAL 6E-06 3E-01

SOIL AIR Benzo(a)anthracene NA 2.4E-14 NA NA 2.4E-14 NA -- NA
Benzo(a)pyrene NA 3.5E-13 NA NA 3.5E-13 NA -- NA
Benzo(b)fluoranthene NA 4.7E-14 NA NA 4.7E-14 NA -- NA
Benzo(k)fluoranthene NA 2.0E-15 NA NA 2.0E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.0E-14 NA NA 5.0E-14 NA -- NA
Aroclor-1254 NA 1.7E-15 NA NA 1.7E-15 NA -- NA
Aroclor-1260 NA 9.1E-16 NA NA 9.1E-16 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 1.8E-11 NA NA 1.8E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.3E-06 NA 3.3E-06

Beryllium NA 1.2E-12 NA NA 1.2E-12
Immune System / 

Respiratory NA 2.9E-07 NA 2.9E-07
Chromium NA 5.5E-09 NA NA 5.5E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 8.1E-15 NA NA 8.1E-15 Respiratory NA 6.2E-06 NA 6.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05
Mercury NA NC NA NA Nervous System NA 6.5E-10 NA 6.5E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.86
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.1E-07 NA 5.1E-07
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 5.5E-09 -- -- 6E-09 -- 5.6E-05 -- 6E-05

Uranium-238+D NA 3.0E-11 NA NA 3.0E-11 NA NA NA
Uranium-235+D NA 4.4E-13 NA NA 4.4E-13 NA NA NA
Uranium-234 NA 6.1E-12 NA NA 6.1E-12 NA NA NA
Thorium-232 NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Radium-228+D NA 1.8E-12 NA NA 1.8E-12 NA NA NA
Thorium-228+D NA 4.9E-11 NA NA 4.9E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.0E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 6E-05

EXPOSURE MEDIUM TOTAL 6E-09 6E-05

SOIL TOTAL 6E-06 3E-01
RECEPTOR TOTAL 6E-06 3E-01

TOTAL RISK ACROSS ALL MEDIA 6E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.7E-02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 5.7E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.7E-03
TOTAL KIDNEY HI = 1.1E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-02
TOTAL NOAEL HI = 1.9E-02

--
TOTAL SKIN HI = 6.8E-02

TOTAL RESPIRATORY HI = 7.9E-06
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TABLE 9-F.87
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 4.2E-08 NA 2.2E-08 NA 6.4E-08 Kidney 3.1E-06 NA 1.6E-06 4.7E-06
Benzo(a)pyrene 3.6E-07 NA 1.9E-07 NA 5.5E-07 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Benzo(b)fluoranthene 3.8E-08 NA 2.0E-08 NA 5.8E-08 Kidney 2.8E-06 NA 1.5E-06 4.3E-06
Benzo(k)fluoranthene 1.2E-09 NA 6.4E-10 NA 1.9E-09 Kidney 9.2E-07 NA 4.8E-07 1.4E-06
Carbazole 9.4E-11 NA 3.8E-11 NA 1.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.9E-08 NA 1.0E-08 NA 3.0E-08 Kidney 1.4E-06 NA 7.5E-07 2.2E-06
Aroclor-1254 3.4E-08 NA 1.9E-08 NA 5.3E-08 Immune System 2.5E-03 NA 1.4E-03 3.8E-03
Aroclor-1260 3.8E-08 NA 2.1E-08 NA 5.9E-08 Immune System 2.7E-03 NA 1.5E-03 4.3E-03
Aluminum NC NA NC NA Nervous System 3.0E-03 NA -- 3.0E-03
Arsenic 1.3E-06 NA 1.5E-07 NA 1.4E-06 Skin 8.3E-03 NA 1.0E-03 9.3E-03
Beryllium NC NA NC NA GI System 9.1E-05 NA -- 9.1E-05
Chromium NC NA NC NA NOAEL 2.1E-03 NA -- 2.1E-03
Cobalt NC NA NC NA Endocrine 5.8E-03 NA -- 5.8E-03
Copper NC NA NC NA Undetermined 2.1E-04 NA -- 2.1E-04
Iron NC NA NC NA GI System 6.1E-03 NA -- 6.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Mercury NC NA NC NA Immune System 4.5E-05 NA -- 4.5E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --
C11 C22 Aromatics NC NA NC NA 4 8E 04 NA 1 9E 04 6 7E 04

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 4.8E-04 NA 1.9E-04 6.7E-04
--

CHEMICAL TOTAL 1.8E-06 -- 4.4E-07 -- 2E-06 4.7E-02 -- 4.1E-03 5E-02

Uranium-238+D 3.2E-07 NA NA 5.4E-07 8.6E-07 NA NA NA
Uranium-235+D 3.1E-09 NA NA 3.2E-08 3.5E-08 NA NA NA
Uranium-234 3.9E-08 NA NA 1.9E-10 4.0E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 1.2E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Thorium-228+D 9.2E-08 NA NA 2.7E-06 2.8E-06 NA NA NA

RADIONUCLIDE TOTAL 7.4E-07 -- -- 4.9E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 5E-02

EXPOSURE MEDIUM TOTAL 8E-06 5E-02

SOIL AIR Benzo(a)anthracene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(a)pyrene NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Benzo(b)fluoranthene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Benzo(k)fluoranthene NA 4.6E-15 NA NA 4.6E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.3E-14 NA NA 7.3E-14 NA -- NA
Aroclor-1254 NA 2.4E-13 NA NA 2.4E-13 NA -- NA
Aroclor-1260 NA 2.7E-13 NA NA 2.7E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 9.2E-11 NA NA 9.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.1E-06 NA 4.1E-06

Beryllium NA 3.7E-12 NA NA 3.7E-12
Immune System / 

Respiratory NA 2.3E-07 NA 2.3E-07
Chromium NA 8.1E-09 NA NA 8.1E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 3.8E-14 NA NA 3.8E-14 Respiratory NA 7.2E-06 NA 7.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.87
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.8E-05 NA 3.8E-05
Mercury NA NC NA NA Nervous System NA 1.1E-09 NA 1.1E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.2E-07 NA 6.2E-07
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 7.1E-09 NA 7.1E-09

CHEMICAL TOTAL -- 8.2E-09 -- -- 8E-09 -- 6.9E-05 -- 7E-05

Uranium-238+D NA 2.0E-10 NA NA 2.0E-10 NA NA NA
Uranium-235+D NA 2.6E-12 NA NA 2.6E-12 NA NA NA
Uranium-234 NA 3.9E-11 NA NA 3.9E-11 NA NA NA
Thorium-232 NA 6.7E-11 NA NA 6.7E-11 NA NA NA
Radium-228+D NA 8.1E-12 NA NA 8.1E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.3E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 7E-05

EXPOSURE MEDIUM TOTAL 9E-09 7E-05

SOIL TOTAL 8E-06 5E-02
RECEPTOR TOTAL 8E 06 5E 02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

RECEPTOR TOTAL 8E-06 5E-02
TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.8E-03

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 6.2E-03
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 8.1E-03
TOTAL KIDNEY HI = 1.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.2E-03
TOTAL NOAEL HI = 2.3E-03

--
TOTAL SKIN HI = 9.3E-03

TOTAL RESPIRATORY HI = 9.0E-06
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TABLE 9-F.88
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 8.6E-09 NA 4.5E-09 NA 1.3E-08 Kidney 6.4E-07 NA 3.3E-07 9.7E-07
Benzo(a)pyrene 1.3E-07 NA 6.6E-08 NA 1.9E-07 Kidney 9.4E-07 NA 4.9E-07 1.4E-06
Benzo(b)fluoranthene 1.7E-08 NA 8.8E-09 NA 2.6E-08 Kidney 1.3E-06 NA 6.5E-07 1.9E-06
Benzo(k)fluoranthene 7.3E-10 NA 3.8E-10 NA 1.1E-09 Kidney 5.4E-07 NA 2.8E-07 8.2E-07
Indeno(1,2,3-cd)pyrene 1.8E-08 NA 9.5E-09 NA 2.8E-08 Kidney 1.4E-06 NA 7.0E-07 2.1E-06
Aroclor-1254 9.9E-10 NA 5.5E-10 NA 1.5E-09 Immune System 7.2E-05 NA 4.0E-05 1.1E-04
Aroclor-1260 5.2E-10 NA 2.9E-10 NA 8.0E-10 Immune System 3.8E-05 NA 2.1E-05 5.9E-05
Aluminum NC NA NC NA Nervous System 3.1E-03 NA -- 3.1E-03
Arsenic 1.0E-06 NA 1.2E-07 NA 1.2E-06 Skin 6.7E-03 NA 8.0E-04 7.5E-03
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 1.9E-03 NA -- 1.9E-03
Cobalt NC NA NC NA Endocrine 5.0E-03 NA -- 5.0E-03
Copper NC NA NC NA Undetermined 1.5E-04 NA -- 1.5E-04
Iron NC NA NC NA GI System 6.0E-03 NA -- 6.0E-03
Manganese NC NA NC NA Nervous System 7.8E-04 NA -- 7.8E-04
Mercury NC NA NC NA Immune System 2.6E-05 NA -- 2.6E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.2E-06 -- 2.1E-07 -- 1E-06 3.6E-02 -- 8.6E-04 4E-02

Uranium-238+D 2.7E-07 NA NA 4.5E-07 7.1E-07 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-235+D 2.8E-09 NA NA 2.9E-08 3.2E-08 NA NA NA
Uranium-234 3.3E-08 NA NA 1.6E-10 3.4E-08 NA NA NA
Thorium-232 3.1E-08 NA NA 1.4E-10 3.1E-08 NA NA NA
Radium-228+D 3.1E-07 NA NA 1.9E-06 2.2E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 3.2E-06 3.3E-06 NA NA NA

RADIONUCLIDE TOTAL 7.5E-07 -- -- 5.6E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 4E-02

EXPOSURE MEDIUM TOTAL 8E-06 4E-02

SOIL AIR Benzo(a)anthracene NA 3.2E-14 NA NA 3.2E-14 NA -- NA
Benzo(a)pyrene NA 4.7E-13 NA NA 4.7E-13 NA -- NA
Benzo(b)fluoranthene NA 6.3E-14 NA NA 6.3E-14 NA -- NA
Benzo(k)fluoranthene NA 2.7E-15 NA NA 2.7E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.8E-14 NA NA 6.8E-14 NA -- NA
Aroclor-1254 NA 7.0E-15 NA NA 7.0E-15 NA -- NA
Aroclor-1260 NA 3.6E-15 NA NA 3.6E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.5E-05 NA 1.5E-05

Arsenic NA 7.3E-11 NA NA 7.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.3E-06 NA 3.3E-06

Beryllium NA 4.9E-12 NA NA 4.9E-12
Immune System / 

Respiratory NA 2.9E-07 NA 2.9E-07
Chromium NA 7.5E-09 NA NA 7.5E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 3.2E-14 NA NA 3.2E-14 Respiratory NA 6.2E-06 NA 6.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05
Mercury NA NC NA NA Nervous System NA 6.5E-10 NA 6.5E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-088-Future-A7-Adult-RecVis.xls, SUMMARY Page 1 of 2 6/20/2012



TABLE 9-F.88
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.1E-07 NA 5.1E-07
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.6E-09 -- -- 8E-09 -- 5.6E-05 -- 6E-05

Uranium-238+D NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Uranium-235+D NA 2.4E-12 NA NA 2.4E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 7.9E-11 NA NA 7.9E-11 NA NA NA
Radium-228+D NA 9.6E-12 NA NA 9.6E-12 NA NA NA
Thorium-228+D NA 2.6E-10 NA NA 2.6E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.5E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 6E-05

EXPOSURE MEDIUM TOTAL 8E-09 6E-05

SOIL TOTAL 8E-06 4E-02
RECEPTOR TOTAL 8E-06 4E-02

TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-03

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 6.1E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 2.0E-04
TOTAL KIDNEY HI = 1.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-03
TOTAL NOAEL HI = 2.1E-03

--
TOTAL SKIN HI = 7.5E-03

TOTAL RESPIRATORY HI = 7.9E-06
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TABLE 9-F.89
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 3.7E-02 NA -- 3.7E-02
Arsenic 2.2E-06 NA 1.9E-07 NA 2.4E-06 Skin 5.7E-02 NA 4.8E-03 6.2E-02
Beryllium NC NA NC NA GI System 8.0E-04 NA -- 8.0E-04
Chromium NC NA NC NA NOAEL 1.2E-02 NA -- 1.2E-02
Cobalt NC NA NC NA Endocrine 2.6E-02 NA -- 2.6E-02
Copper NC NA NC NA Undetermined 1.7E-03 NA -- 1.7E-03
Iron NC NA NC NA GI System 4.6E-02 NA -- 4.6E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 6.9E-02 NA -- 6.9E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.1E-02 NA -- 1.1E-02
Vanadium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.2E-06 -- 1.9E-07 -- 2E-06 2.7E-01 -- 4.8E-03 3E-01

Uranium-238+D 1.6E-08 NA NA 1.3E-08 2.9E-08 NA NA NA
Uranium-235+D 1.6E-10 NA NA 8.0E-10 9.6E-10 NA NA NA
Uranium-234 2.0E-09 NA NA 4.8E-12 2.0E-09 NA NA NA
Thorium-232 1.1E-08 NA NA 2.6E-11 1.1E-08 NA NA NA
Radium-228+D 1.1E-07 NA NA 3.4E-07 4.5E-07 NA NA NA
Thorium-228+D 4.0E-08 NA NA 5.9E-07 6.3E-07 NA NA NA

RADIONUCLIDE TOTAL 1.8E-07 -- -- 9.4E-07 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-06 3E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 4E-06 3E-01

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05

Arsenic NA 1.7E-11 NA NA 1.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.1E-06 NA 3.1E-06

Beryllium NA 8.8E-13 NA NA 8.8E-13
Immune System / 

Respiratory NA 2.1E-07 NA 2.1E-07
Chromium NA 3.8E-09 NA NA 3.8E-09 Respiratory NA 9.9E-07 NA 9.9E-07
Cobalt NA 4.6E-15 NA NA 4.6E-15 Respiratory NA 3.5E-06 NA 3.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-04 NA 2.6E-04
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.0E-08 NA 6.0E-08
Vanadium NA NC NA NA NA 1.5E-06 NA 1.5E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 3.8E-09 -- -- 4E-09 -- 2.9E-04 -- 3E-04

Uranium-238+D NA 3.5E-12 NA NA 3.5E-12 NA NA NA
Uranium-235+D NA 4.9E-14 NA NA 4.9E-14 NA NA NA
Uranium-234 NA 7.3E-13 NA NA 7.3E-13 NA NA NA
Thorium-232 NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Radium-228+D NA 1.3E-12 NA NA 1.3E-12 NA NA NA
Thorium-228+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA

RADIONUCLIDE TOTAL -- 5.2E-11 -- -- 5E-11 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 3E-04

EXPOSURE MEDIUM TOTAL 4E-09 3E-04

SOIL TOTAL 4E-06 3E-01
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TABLE 9-F.89
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 4E-06 3E-01
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.6E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 4.7E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 2.1E-07
TOTAL KIDNEY HI = 2.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.1E-01
TOTAL NOAEL HI = 1.4E-02

--
TOTAL SKIN HI = 6.2E-02

TOTAL RESPIRATORY HI = 4.7E-06
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TABLE 9-F.90
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 4.0E-03 NA -- 4.0E-03
Arsenic 9.5E-07 NA 1.1E-07 NA 1.1E-06 Skin 6.2E-03 NA 7.4E-04 6.9E-03
Beryllium NC NA NC NA GI System 8.6E-05 NA -- 8.6E-05
Chromium NC NA NC NA NOAEL 1.3E-03 NA -- 1.3E-03
Cobalt NC NA NC NA Endocrine 2.8E-03 NA -- 2.8E-03
Copper NC NA NC NA Undetermined 1.8E-04 NA -- 1.8E-04
Iron NC NA NC NA GI System 4.9E-03 NA -- 4.9E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.4E-03 NA -- 7.4E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-03 NA -- 1.2E-03
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 9.5E-07 -- 1.1E-07 -- 1E-06 2.9E-02 -- 7.4E-04 3E-02

Uranium-238+D 3.1E-08 NA NA 5.2E-08 8.3E-08 NA NA NA
Uranium-235+D 3.1E-10 NA NA 3.2E-09 3.5E-09 NA NA NA
Uranium-234 3.9E-09 NA NA 1.9E-11 4.0E-09 NA NA NA
Thorium-232 2.3E-08 NA NA 1.0E-10 2.3E-08 NA NA NA
Radium-228+D 2.2E-07 NA NA 1.4E-06 1.6E-06 NA NA NA
Thorium-228+D 7.9E-08 NA NA 2.3E-06 2.4E-06 NA NA NA

RADIONUCLIDE TOTAL 3.6E-07 -- -- 3.8E-06 4E-06 -- -- -- --

EXPOSURE POINT TOTAL 5E-06 3E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 5E-06 3E-02

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05

Arsenic NA 6.8E-11 NA NA 6.8E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.1E-06 NA 3.1E-06

Beryllium NA 3.5E-12 NA NA 3.5E-12
Immune System / 

Respiratory NA 2.1E-07 NA 2.1E-07
Chromium NA 5.1E-09 NA NA 5.1E-09 Respiratory NA 9.9E-07 NA 9.9E-07
Cobalt NA 1.8E-14 NA NA 1.8E-14 Respiratory NA 3.5E-06 NA 3.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-04 NA 2.6E-04
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.0E-08 NA 6.0E-08
Vanadium NA NC NA NA NA 1.5E-06 NA 1.5E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 5.2E-09 -- -- 5E-09 -- 2.9E-04 -- 3E-04

Uranium-238+D NA 1.9E-11 NA NA 1.9E-11 NA NA NA
Uranium-235+D NA 2.6E-13 NA NA 2.6E-13 NA NA NA
Uranium-234 NA 3.9E-12 NA NA 3.9E-12 NA NA NA
Thorium-232 NA 5.8E-11 NA NA 5.8E-11 NA NA NA
Radium-228+D NA 7.0E-12 NA NA 7.0E-12 NA NA NA
Thorium-228+D NA 1.9E-10 NA NA 1.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.8E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 3E-04

EXPOSURE MEDIUM TOTAL 5E-09 3E-04

SOIL TOTAL 5E-06 3E-02
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TABLE 9-F.90
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 5E-06 3E-02
TOTAL RISK ACROSS ALL MEDIA 5E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.8E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 5.0E-03
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 2.1E-07
TOTAL KIDNEY HI = 2.5E-03

--
--

TOTAL NERVOUS SYSTEM HI = 1.2E-02
TOTAL NOAEL HI = 1.5E-03

--
TOTAL SKIN HI = 6.9E-03

TOTAL RESPIRATORY HI = 4.7E-06
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TABLE 9-F.91
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 7.0E-07 NA 2.5E-07 NA 9.5E-07 Kidney 7.0E-05 NA 2.6E-05 9.6E-05
Benzo(a)pyrene 8.8E-06 NA 3.2E-06 NA 1.2E-05 Kidney 8.9E-05 NA 3.2E-05 1.2E-04
Benzo(b)fluoranthene 1.3E-06 NA 4.6E-07 NA 1.7E-06 Kidney 1.3E-04 NA 4.6E-05 1.7E-04
Benzo(k)fluoranthene 1.3E-08 NA 4.6E-09 NA 1.7E-08 Kidney 1.3E-05 NA 4.6E-06 1.7E-05
Carbazole 1.4E-09 NA 3.8E-10 NA 1.7E-09 -- NA --
Indeno(1,2,3-cd)pyrene 1.6E-07 NA 6.0E-08 NA 2.2E-07 Kidney 1.7E-05 NA 6.0E-06 2.3E-05
Aroclor-1254 9.0E-07 NA 3.5E-07 NA 1.3E-06 Immune System 2.6E-01 NA 1.0E-01 3.7E-01
Aroclor-1260 5.5E-08 NA 2.2E-08 NA 7.7E-08 Immune System 1.6E-02 NA 6.3E-03 2.2E-02
Aluminum NC NA NC NA Nervous System 2.6E-02 NA -- 2.6E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.7E-03 NA -- 2.7E-03
Arsenic 2.6E-06 NA 2.2E-07 NA 2.8E-06 Skin 6.7E-02 NA 5.6E-03 7.3E-02
Beryllium NC NA NC NA GI System 4.7E-03 NA -- 4.7E-03
Chromium NC NA NC NA NOAEL 1.6E-02 NA -- 1.6E-02
Cobalt NC NA NC NA Endocrine 4.3E-02 NA -- 4.3E-02
Copper NC NA NC NA Undetermined 5.5E-03 NA -- 5.5E-03
Iron NC NA NC NA GI System 5.6E-02 NA -- 5.6E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.5E-03 NA -- 5.5E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 7E 01 NA 1 7E 01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.7E-01 NA -- 1.7E-01
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.7E-02 NA 4.8E-03 2.2E-02

--

CHEMICAL TOTAL 1.5E-05 -- 4.6E-06 -- 2E-05 7.1E-01 -- 1.2E-01 8E-01

Uranium-238+D 2.4E-07 NA NA 2.0E-07 4.4E-07 NA NA NA
Uranium-235+D 2.3E-09 NA NA 1.2E-08 1.4E-08 NA NA NA
Uranium-234 3.0E-08 NA NA 7.5E-11 3.0E-08 NA NA NA
Thorium-232 1.3E-08 NA NA 2.9E-11 1.3E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 3.9E-07 5.2E-07 NA NA NA
Thorium-228+D 4.5E-08 NA NA 6.7E-07 7.1E-07 NA NA NA

RADIONUCLIDE TOTAL 4.6E-07 -- -- 1.3E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 8E-01

EXPOSURE MEDIUM TOTAL 2E-05 8E-01
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TABLE 9-F.91
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 2.8E-13 NA NA 2.8E-13 NA -- NA
Benzo(a)pyrene NA 3.5E-12 NA NA 3.5E-12 NA -- NA
Benzo(b)fluoranthene NA 5.0E-13 NA NA 5.0E-13 NA -- NA
Benzo(k)fluoranthene NA 5.0E-15 NA NA 5.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.6E-14 NA NA 6.6E-14 NA -- NA
Aroclor-1254 NA 6.8E-13 NA NA 6.8E-13 NA -- NA
Aroclor-1260 NA 4.2E-14 NA NA 4.2E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.0E-11 NA NA 2.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06

Beryllium NA 5.1E-12 NA NA 5.1E-12
Immune System / 

Respiratory NA 1.2E-06 NA 1.2E-06
Chromium NA 4.9E-09 NA NA 4.9E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 7.4E-15 NA NA 7.4E-15 Respiratory NA 5.7E-06 NA 5.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.1E-07 NA 9.1E-07
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-08 NA 2.7E-08

CHEMICAL TOTAL -- 5.0E-09 -- -- 5E-09 -- 4.9E-05 -- 5E-05

Uranium-238+D NA 5.5E-11 NA NA 5.5E-11 NA NA NA
Uranium-235+D NA 7.4E-13 NA NA 7.4E-13 NA NA NA
Uranium-234 NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-232 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Radium-228+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Thorium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.2E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 2E-05 8E-01
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TABLE 9-F.91
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 8E-01
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.7E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.3E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.0E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 2.7E-03

TOTAL IMMUNE SYSTEM HI = 3.9E-01
TOTAL KIDNEY HI = 1.9E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.1E-02
TOTAL NOAEL HI = 2.2E-02

--
TOTAL SKIN HI = 7.3E-02

TOTAL RESPIRATORY HI = 8.2E-06
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TABLE 9-F.92
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 1.7E-11 NA -- NA 1.7E-11 -- NA --
Trichloroethene - Liver&NHL 1.3E-11 NA -- NA 1.3E-11 -- NA --
Trichloroethene -- NA -- NA Immune System 8.2E-06 NA -- 8.2E-06
Benzo(a)anthracene 3.6E-08 NA 1.3E-08 NA 4.9E-08 Kidney 3.6E-06 NA 1.3E-06 4.9E-06
Benzo(a)pyrene 4.3E-07 NA 1.6E-07 NA 5.8E-07 Kidney 4.3E-06 NA 1.6E-06 5.8E-06
Benzo(b)fluoranthene 5.3E-08 NA 1.9E-08 NA 7.3E-08 Kidney 5.4E-06 NA 2.0E-06 7.3E-06
Benzo(k)fluoranthene 2.7E-09 NA 9.9E-10 NA 3.7E-09 Kidney 2.7E-06 NA 9.9E-07 3.7E-06
Carbazole 9.0E-11 NA 2.5E-11 NA 1.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 5.2E-08 NA 1.9E-08 NA 7.1E-08 Kidney 5.3E-06 NA 1.9E-06 7.2E-06
Aroclor-1254 5.9E-07 NA 2.3E-07 NA 8.2E-07 Immune System 1.7E-01 NA 6.8E-02 2.4E-01
Aroclor-1260 5.2E-08 NA 2.0E-08 NA 7.3E-08 Immune System 1.5E-02 NA 6.0E-03 2.1E-02
Aluminum NC NA NC NA Nervous System 2.7E-02 NA -- 2.7E-02
Arsenic 3.9E-06 NA 3.3E-07 NA 4.3E-06 Skin 1.0E-01 NA 8.6E-03 1.1E-01
Chromium NC NA NC NA NOAEL 1.7E-02 NA -- 1.7E-02
Cobalt NC NA NC NA Endocrine 4.0E-02 NA -- 4.0E-02
Copper NC NA NC NA Undetermined 1.3E-03 NA -- 1.3E-03
Iron NC NA NC NA GI System 4.5E-02 NA -- 4.5E-02
Manganese NC NA NC NA Nervous System 5.2E-03 NA -- 5.2E-03
Mercury NC NA NC NA Immune System 3.6E-03 NA -- 3.6E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5 1E 02 NA 5 1E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 5.1E-02 NA -- 5.1E-02
Vanadium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 8.3E-03 NA 2.3E-03 1.1E-02

--

CHEMICAL TOTAL 5.2E-06 -- 7.9E-07 -- 6E-06 5.0E-01 -- 8.4E-02 6E-01

Uranium-238+D 7.1E-08 NA NA 5.9E-08 1.3E-07 NA NA NA
Uranium-235+D 7.0E-10 NA NA 3.6E-09 4.3E-09 NA NA NA
Uranium-234 8.8E-09 NA NA 2.2E-11 8.8E-09 NA NA NA
Thorium-232 1.5E-08 NA NA 3.4E-11 1.5E-08 NA NA NA
Radium-228+D 1.5E-07 NA NA 4.6E-07 6.1E-07 NA NA NA
Thorium-228+D 5.3E-08 NA NA 7.8E-07 8.3E-07 NA NA NA

RADIONUCLIDE TOTAL 3.0E-07 -- -- 1.3E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 6E-01

EXPOSURE MEDIUM TOTAL 8E-06 6E-01
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TABLE 9-F.92
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 4.9E-18 NA NA 4.9E-18 NA -- NA
Trichloroethene - Liver&NHL NA 2.9E-18 NA NA 2.9E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 5.4E-12 NA 5.4E-12
Benzo(a)anthracene NA 1.4E-14 NA NA 1.4E-14 NA -- NA
Benzo(a)pyrene NA 1.7E-13 NA NA 1.7E-13 NA -- NA
Benzo(b)fluoranthene NA 2.1E-14 NA NA 2.1E-14 NA -- NA
Benzo(k)fluoranthene NA 1.1E-15 NA NA 1.1E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.1E-14 NA NA 2.1E-14 NA -- NA
Aroclor-1254 NA 4.5E-13 NA NA 4.5E-13 NA -- NA
Aroclor-1260 NA 3.9E-14 NA NA 3.9E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 3.0E-11 NA NA 3.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 5.4E-06 NA 5.4E-06
Chromium NA 5.2E-09 NA NA 5.2E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 7.0E-15 NA NA 7.0E-15 Respiratory NA 5.4E-06 NA 5.4E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Mercury NA NC NA NA Nervous System NA 9.6E-09 NA 9.6E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.7E-07 NA 2.7E-07
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.3E-08 NA 1.3E-08

CHEMICAL TOTAL -- 5.3E-09 -- -- 5E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Uranium-235+D NA 2.2E-13 NA NA 2.2E-13 NA NA NA
Uranium-234 NA 3.2E-12 NA NA 3.2E-12 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA

RADIONUCLIDE TOTAL -- 8.3E-11 -- -- 8E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 8E-06 6E-01
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TABLE 9-F.92
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 8E-06 6E-01
TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.0E-02

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 4.5E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 2.6E-01
TOTAL KIDNEY HI = 6.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.2E-02
TOTAL NOAEL HI = 1.8E-02

--
TOTAL SKIN HI = 1.1E-01

TOTAL RESPIRATORY HI = 6.7E-06
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TABLE 9-F.93
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 1.0E-07 NA 5.3E-08 NA 1.5E-07 Kidney 7.5E-06 NA 3.9E-06 1.1E-05
Benzo(a)pyrene 1.3E-06 NA 6.7E-07 NA 1.9E-06 Kidney 9.5E-06 NA 4.9E-06 1.4E-05
Benzo(b)fluoranthene 1.8E-07 NA 9.5E-08 NA 2.8E-07 Kidney 1.4E-05 NA 7.0E-06 2.1E-05
Benzo(k)fluoranthene 1.8E-09 NA 9.5E-10 NA 2.8E-09 Kidney 1.4E-06 NA 7.0E-07 2.1E-06
Carbazole 5.8E-10 NA 2.3E-10 NA 8.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.4E-08 NA 1.2E-08 NA 3.6E-08 Kidney 1.8E-06 NA 9.2E-07 2.7E-06
Aroclor-1254 3.9E-07 NA 2.2E-07 NA 6.0E-07 Immune System 2.8E-02 NA 1.6E-02 4.4E-02
Aroclor-1260 2.4E-08 NA 1.3E-08 NA 3.7E-08 Immune System 1.7E-03 NA 9.6E-04 2.7E-03
Aluminum NC NA NC NA Nervous System 2.8E-03 NA -- 2.8E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.9E-04 NA -- 2.9E-04
Arsenic 1.1E-06 NA 1.3E-07 NA 1.2E-06 Skin 7.2E-03 NA 8.6E-04 8.1E-03
Beryllium NC NA NC NA GI System 5.0E-04 NA -- 5.0E-04
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 4.6E-03 NA -- 4.6E-03
Copper NC NA NC NA Undetermined 5.9E-04 NA -- 5.9E-04
Iron NC NA NC NA GI System 5.9E-03 NA -- 5.9E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.9E-04 NA -- 5.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 8E 02 NA 1 8E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.8E-02 NA -- 1.8E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-03 NA 7.3E-04 2.6E-03

--

CHEMICAL TOTAL 3.1E-06 -- 1.2E-06 -- 4E-06 7.6E-02 -- 1.8E-02 9E-02

Uranium-238+D 4.8E-07 NA NA 8.1E-07 1.3E-06 NA NA NA
Uranium-235+D 4.7E-09 NA NA 4.8E-08 5.3E-08 NA NA NA
Uranium-234 6.1E-08 NA NA 3.0E-10 6.1E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 1.2E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Thorium-228+D 9.0E-08 NA NA 2.7E-06 2.8E-06 NA NA NA

RADIONUCLIDE TOTAL 9.2E-07 -- -- 5.1E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 9E-02

EXPOSURE MEDIUM TOTAL 1E-05 9E-02
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TABLE 9-F.93
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 3.8E-13 NA NA 3.8E-13 NA -- NA
Benzo(a)pyrene NA 4.8E-12 NA NA 4.8E-12 NA -- NA
Benzo(b)fluoranthene NA 6.8E-13 NA NA 6.8E-13 NA -- NA
Benzo(k)fluoranthene NA 6.8E-15 NA NA 6.8E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 9.0E-14 NA NA 9.0E-14 NA -- NA
Aroclor-1254 NA 2.7E-12 NA NA 2.7E-12 NA -- NA
Aroclor-1260 NA 1.7E-13 NA NA 1.7E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 7.9E-11 NA NA 7.9E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-06 NA 3.6E-06

Beryllium NA 2.0E-11 NA NA 2.0E-11
Immune System / 

Respiratory NA 1.2E-06 NA 1.2E-06
Chromium NA 6.7E-09 NA NA 6.7E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 3.0E-14 NA NA 3.0E-14 Respiratory NA 5.7E-06 NA 5.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.1E-07 NA 9.1E-07
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-08 NA 2.7E-08

CHEMICAL TOTAL -- 6.8E-09 -- -- 7E-09 -- 4.9E-05 -- 5E-05

Uranium-238+D NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Uranium-235+D NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Uranium-234 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 7.9E-12 NA NA 7.9E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.5E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 5E-05

EXPOSURE MEDIUM TOTAL 7E-09 5E-05

SOIL TOTAL 1E-05 9E-02
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TABLE 9-F.93
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 1E-05 9E-02
TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 9E-02

NOTES: TOTAL GENERAL TOXICITY HI = 2.9E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.6E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.4E-03
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 2.9E-04

TOTAL IMMUNE SYSTEM HI = 4.7E-02
TOTAL KIDNEY HI = 2.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.4E-03
TOTAL NOAEL HI = 2.3E-03

--
TOTAL SKIN HI = 8.1E-03

TOTAL RESPIRATORY HI = 8.2E-06
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TABLE 9-F.94
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 2.5E-12 NA -- NA 2.5E-12 -- NA --
Trichloroethene - Liver&NHL 5.4E-12 NA -- NA 5.4E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 8.8E-07 NA -- 8.8E-07
Benzo(a)anthracene 5.2E-09 NA 2.7E-09 NA 7.9E-09 Kidney 3.9E-07 NA 2.0E-07 5.9E-07
Benzo(a)pyrene 6.2E-08 NA 3.2E-08 NA 9.4E-08 Kidney 4.6E-07 NA 2.4E-07 7.0E-07
Benzo(b)fluoranthene 7.8E-09 NA 4.0E-09 NA 1.2E-08 Kidney 5.7E-07 NA 3.0E-07 8.7E-07
Benzo(k)fluoranthene 3.9E-10 NA 2.0E-10 NA 6.0E-10 Kidney 2.9E-07 NA 1.5E-07 4.4E-07
Carbazole 3.9E-11 NA 1.5E-11 NA 5.4E-11 -- NA --
Indeno(1,2,3-cd)pyrene 7.6E-09 NA 4.0E-09 NA 1.2E-08 Kidney 5.6E-07 NA 2.9E-07 8.6E-07
Aroclor-1254 2.5E-07 NA 1.4E-07 NA 3.9E-07 Immune System 1.8E-02 NA 1.0E-02 2.9E-02
Aroclor-1260 2.2E-08 NA 1.2E-08 NA 3.5E-08 Immune System 1.6E-03 NA 9.1E-04 2.5E-03
Aluminum NC NA NC NA Nervous System 2.9E-03 NA -- 2.9E-03
Arsenic 1.7E-06 NA 2.0E-07 NA 1.9E-06 Skin 1.1E-02 NA 1.3E-03 1.2E-02
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 4.3E-03 NA -- 4.3E-03
Copper NC NA NC NA Undetermined 1.4E-04 NA -- 1.4E-04
Iron NC NA NC NA GI System 4.8E-03 NA -- 4.8E-03
Manganese NC NA NC NA Nervous System 5.6E-04 NA -- 5.6E-04
Mercury NC NA NC NA Immune System 3.9E-04 NA -- 3.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5 4E 03 NA 5 4E 03

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 5.4E-03 NA -- 5.4E-03
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 8.9E-04 NA 3.5E-04 1.2E-03

--

CHEMICAL TOTAL 2.0E-06 -- 4.0E-07 -- 2E-06 5.4E-02 -- 1.3E-02 7E-02

Uranium-238+D 1.4E-07 NA NA 2.4E-07 3.8E-07 NA NA NA
Uranium-235+D 1.4E-09 NA NA 1.4E-08 1.6E-08 NA NA NA
Uranium-234 1.8E-08 NA NA 8.6E-11 1.8E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 1.4E-10 3.0E-08 NA NA NA
Radium-228+D 3.0E-07 NA NA 1.8E-06 2.1E-06 NA NA NA
Thorium-228+D 1.1E-07 NA NA 3.1E-06 3.2E-06 NA NA NA

RADIONUCLIDE TOTAL 5.9E-07 -- -- 5.2E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 7E-02

EXPOSURE MEDIUM TOTAL 8E-06 7E-02
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TABLE 9-F.94
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 6.7E-18 NA NA 6.7E-18 NA -- NA
Trichloroethene - Liver&NHL NA 1.2E-17 NA NA 1.2E-17 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 5.4E-12 NA 5.4E-12
Benzo(a)anthracene NA 1.9E-14 NA NA 1.9E-14 NA -- NA
Benzo(a)pyrene NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Benzo(b)fluoranthene NA 2.9E-14 NA NA 2.9E-14 NA -- NA
Benzo(k)fluoranthene NA 1.5E-15 NA NA 1.5E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.8E-14 NA NA 2.8E-14 NA -- NA
Aroclor-1254 NA 1.8E-12 NA NA 1.8E-12 NA -- NA
Aroclor-1260 NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 1.2E-10 NA NA 1.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.4E-06 NA 5.4E-06
Chromium NA 7.1E-09 NA NA 7.1E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 2.8E-14 NA NA 2.8E-14 Respiratory NA 5.4E-06 NA 5.4E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Mercury NA NC NA NA Nervous System NA 9.6E-09 NA 9.6E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.7E-07 NA 2.7E-07
Vanadium NA NC NA NA NA 1.7E-06 NA 1.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.3E-08 NA 1.3E-08

CHEMICAL TOTAL -- 7.2E-09 -- -- 7E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 8.5E-11 NA NA 8.5E-11 NA NA NA
Uranium-235+D NA 1.2E-12 NA NA 1.2E-12 NA NA NA
Uranium-234 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-232 NA 7.7E-11 NA NA 7.7E-11 NA NA NA
Radium-228+D NA 9.3E-12 NA NA 9.3E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.4E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 5E-05

EXPOSURE MEDIUM TOTAL 8E-09 5E-05

SOIL TOTAL 8E-06 7E-02
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TABLE 9-F.94
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 8E-06 7E-02
TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.3E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 4.8E-03
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 3.2E-02
TOTAL KIDNEY HI = 6.8E-03

--
--

TOTAL NERVOUS SYSTEM HI = 3.5E-03
TOTAL NOAEL HI = 2.0E-03

--
TOTAL SKIN HI = 1.2E-02

TOTAL RESPIRATORY HI = 6.7E-06
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TABLE 9-F.95
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 3.0E-07 NA 1.1E-07 NA 4.1E-07 Kidney 3.0E-05 NA 1.1E-05 4.1E-05
Benzo(a)pyrene 2.5E-06 NA 9.2E-07 NA 3.5E-06 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Benzo(b)fluoranthene 3.8E-07 NA 1.4E-07 NA 5.1E-07 Kidney 3.8E-05 NA 1.4E-05 5.2E-05
Benzo(k)fluoranthene 9.7E-09 NA 3.5E-09 NA 1.3E-08 Kidney 9.7E-06 NA 3.5E-06 1.3E-05
Indeno(1,2,3-cd)pyrene 1.6E-07 NA 5.8E-08 NA 2.2E-07 Kidney 1.6E-05 NA 5.8E-06 2.2E-05
Aroclor-1254 3.5E-06 NA 1.4E-06 NA 4.8E-06 Immune System 1.0E+00 NA 4.0E-01 1.4E+00
Aroclor-1260 1.4E-05 NA 5.5E-06 NA 2.0E-05 Immune System 4.1E+00 NA 1.6E+00 5.7E+00
Aluminum NC NA NC NA Nervous System 3.2E-02 NA -- 3.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.3E-03 NA -- 7.3E-03
Arsenic 6.2E-06 NA 5.2E-07 NA 6.7E-06 Skin 1.6E-01 NA 1.3E-02 1.7E-01
Beryllium NC NA NC NA GI System 3.9E-03 NA -- 3.9E-03
Chromium NC NA NC NA NOAEL 2.3E-02 NA -- 2.3E-02
Cobalt NC NA NC NA Endocrine 4.9E-02 NA -- 4.9E-02
Copper NC NA NC NA Undetermined 3.4E-02 NA -- 3.4E-02
Iron NC NA NC NA GI System 5.4E-02 NA -- 5.4E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.9E-03 NA -- 8.9E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.5E-01 NA -- 1.5E-01
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.6E-03 NA 7.1E-04 3.3E-03

--

CHEMICAL TOTAL 2 7E-05 -- 8 6E-06 -- 4E-05 5 6E+00 -- 2 0E+00 8E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 2.7E-05 -- 8.6E-06 -- 4E-05 5.6E+00 -- 2.0E+00 8E+00

Uranium-238+D 2.0E-07 NA NA 1.7E-07 3.7E-07 NA NA NA
Uranium-235+D 2.2E-09 NA NA 1.1E-08 1.3E-08 NA NA NA
Uranium-234 2.7E-08 NA NA 6.7E-11 2.7E-08 NA NA NA
Thorium-232 1.3E-08 NA NA 2.9E-11 1.3E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 3.9E-07 5.2E-07 NA NA NA
Thorium-228+D 4.5E-08 NA NA 6.7E-07 7.1E-07 NA NA NA

RADIONUCLIDE TOTAL 4.2E-07 -- -- 1.2E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 8E+00

EXPOSURE MEDIUM TOTAL 4E-05 8E+00

SOIL AIR Benzo(a)anthracene NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Benzo(a)pyrene NA 1.0E-12 NA NA 1.0E-12 NA -- NA
Benzo(b)fluoranthene NA 1.5E-13 NA NA 1.5E-13 NA -- NA
Benzo(k)fluoranthene NA 3.9E-15 NA NA 3.9E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.3E-14 NA NA 6.3E-14 NA -- NA
Aroclor-1254 NA 2.6E-12 NA NA 2.6E-12 NA -- NA
Aroclor-1260 NA 1.1E-11 NA NA 1.1E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.7E-11 NA NA 4.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.5E-06 NA 8.5E-06

Beryllium NA 4.3E-12 NA NA 4.3E-12
Immune System / 

Respiratory NA 1.0E-06 NA 1.0E-06
Chromium NA 7.0E-09 NA NA 7.0E-09 Respiratory NA 1.8E-06 NA 1.8E-06
Cobalt NA 8.4E-15 NA NA 8.4E-15 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-095-Future-B2-Child-RecVis.xls, SUMMARY Page 1 of 2 7/20/2012



TABLE 9-F.95
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 2 & 4 SOILS AREA 

AT COOLING POND Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.4E-05 NA 3.4E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.0E-07 NA 8.0E-07
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.1E-09 NA 4.1E-09

CHEMICAL TOTAL -- 7.1E-09 -- -- 7E-09 -- 7.1E-05 -- 7E-05

Uranium-238+D NA 4.6E-11 NA NA 4.6E-11 NA NA NA
Uranium-235+D NA 6.9E-13 NA NA 6.9E-13 NA NA NA
Uranium-234 NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Thorium-232 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Radium-228+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Thorium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 7E-05

EXPOSURE MEDIUM TOTAL 7E-09 7E-05

SOIL TOTAL 4E-05 8E+00
RECEPTOR TOTAL 4E-05 8E+00

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E+00

NOTES: TOTAL GENERAL TOXICITY HI = 7.3E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 5.8E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 7.3E-03

TOTAL IMMUNE SYSTEM HI = 7.1E+00
TOTAL KIDNEY HI = 1.7E-01

--
--

TOTAL NERVOUS SYSTEM HI = 4.1E-02
TOTAL NOAEL HI = 5.7E-02

--
TOTAL SKIN HI = 1.7E-01

TOTAL RESPIRATORY HI = 9.3E-06
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TABLE 9-F.96
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 7.5E-09 NA -- NA 7.5E-09 -- NA --
Trichloroethene - Liver&NHL 5.5E-09 NA -- NA 5.5E-09 -- NA --
Trichloroethene -- NA -- NA Immune System 3.6E-03 NA -- 3.6E-03
Benzo(a)anthracene 5.1E-08 NA 1.9E-08 NA 7.0E-08 Kidney 5.2E-06 NA 1.9E-06 7.0E-06
Benzo(a)pyrene 8.5E-07 NA 3.1E-07 NA 1.2E-06 Kidney 8.6E-06 NA 3.1E-06 1.2E-05
Benzo(b)fluoranthene 1.7E-07 NA 6.3E-08 NA 2.4E-07 Kidney 1.8E-05 NA 6.4E-06 2.4E-05
Indeno(1,2,3-cd)pyrene 7.0E-08 NA 2.5E-08 NA 9.5E-08 Kidney 7.0E-06 NA 2.6E-06 9.6E-06
Aroclor-1254 1.9E-06 NA 7.3E-07 NA 2.6E-06 Immune System 5.4E-01 NA 2.1E-01 7.5E-01
Aroclor-1260 8.0E-06 NA 3.1E-06 NA 1.1E-05 Immune System 2.3E+00 NA 9.2E-01 3.3E+00
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Arsenic 6.8E-06 NA 5.7E-07 NA 7.3E-06 Skin 1.8E-01 NA 1.5E-02 1.9E-01
Chromium NC NA NC NA NOAEL 1.7E-02 NA -- 1.7E-02
Cobalt NC NA NC NA Endocrine 4.7E-02 NA -- 4.7E-02
Copper NC NA NC NA Undetermined 1.1E-02 NA -- 1.1E-02
Iron NC NA NC NA GI System 5.2E-02 NA -- 5.2E-02
Manganese NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03
Mercury NC NA NC NA Immune System 1.9E-04 NA -- 1.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.4E-01 NA -- 1.4E-01
Vanadium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.4E-04 NA 1.8E-04 8.2E-04

--

CHEMICAL TOTAL 1 8E 05 4 9E 06 2E 05 3 4E+00 1 1E+00 5E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 1.8E-05 -- 4.9E-06 -- 2E-05 3.4E+00 -- 1.1E+00 5E+00

Uranium-238+D 2.0E-07 NA NA 1.7E-07 3.6E-07 NA NA NA
Uranium-235+D 2.0E-09 NA NA 1.0E-08 1.2E-08 NA NA NA
Uranium-234 2.4E-08 NA NA 6.0E-11 2.4E-08 NA NA NA
Thorium-232 1.4E-08 NA NA 3.3E-11 1.4E-08 NA NA NA
Radium-228+D 1.4E-07 NA NA 4.4E-07 5.8E-07 NA NA NA
Thorium-228+D 5.0E-08 NA NA 7.5E-07 8.0E-07 NA NA NA

RADIONUCLIDE TOTAL 4.3E-07 -- -- 1.4E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 5E+00

EXPOSURE MEDIUM TOTAL 2E-05 5E+00

SOIL AIR Trichloroethene - Kidney NA 2.2E-15 NA NA 2.2E-15 NA -- NA
Trichloroethene - Liver&NHL NA 1.3E-15 NA NA 1.3E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.4E-09 NA 2.4E-09
Benzo(a)anthracene NA 2.1E-14 NA NA 2.1E-14 NA -- NA
Benzo(a)pyrene NA 3.4E-13 NA NA 3.4E-13 NA -- NA
Benzo(b)fluoranthene NA 7.0E-14 NA NA 7.0E-14 NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.8E-14 NA NA 2.8E-14 NA -- NA
Aroclor-1254 NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Aroclor-1260 NA 6.1E-12 NA NA 6.1E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 5.1E-11 NA NA 5.1E-11

Developmental / 
Cardiovascular / Nervous 

System NA 9.3E-06 NA 9.3E-06
Chromium NA 5.0E-09 NA NA 5.0E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 8.1E-15 NA NA 8.1E-15 Respiratory NA 6.2E-06 NA 6.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05
Mercury NA NC NA NA Nervous System NA 4.9E-10 NA 4.9E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.96
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.6E-07 NA 7.6E-07
Vanadium NA NC NA NA NA 1.4E-06 NA 1.4E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.0E-09 NA 1.0E-09

CHEMICAL TOTAL -- 5.1E-09 -- -- 5E-09 -- 6.1E-05 -- 6E-05

Uranium-238+D NA 4.5E-11 NA NA 4.5E-11 NA NA NA
Uranium-235+D NA 6.4E-13 NA NA 6.4E-13 NA NA NA
Uranium-234 NA 8.9E-12 NA NA 8.9E-12 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.6E-11 NA NA 4.6E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.2E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 6E-05

EXPOSURE MEDIUM TOTAL 5E-09 6E-05

SOIL TOTAL 2E-05 5E+00
RECEPTOR TOTAL 2E-05 5E+00

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 9.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 9.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.7E-02

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.2E-02
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 4.0E+00
TOTAL KIDNEY HI = 1.5E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.7E-02
TOTAL NOAEL HI = 2.7E-02

--
TOTAL SKIN HI = 1.9E-01

TOTAL RESPIRATORY HI = 7.5E-06
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TABLE 9-F.97
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 4.3E-08 NA 2.2E-08 NA 6.6E-08 Kidney 3.2E-06 NA 1.7E-06 4.9E-06
Benzo(a)pyrene 3.7E-07 NA 1.9E-07 NA 5.6E-07 Kidney 2.7E-06 NA 1.4E-06 4.1E-06
Benzo(b)fluoranthene 5.5E-08 NA 2.8E-08 NA 8.3E-08 Kidney 4.1E-06 NA 2.1E-06 6.2E-06
Benzo(k)fluoranthene 1.4E-09 NA 7.3E-10 NA 2.1E-09 Kidney 1.0E-06 NA 5.4E-07 1.6E-06
Indeno(1,2,3-cd)pyrene 2.3E-08 NA 1.2E-08 NA 3.5E-08 Kidney 1.7E-06 NA 8.8E-07 2.6E-06
Aroclor-1254 1.5E-06 NA 8.3E-07 NA 2.3E-06 Immune System 1.1E-01 NA 6.0E-02 1.7E-01
Aroclor-1260 6.0E-06 NA 3.4E-06 NA 9.4E-06 Immune System 4.4E-01 NA 2.4E-01 6.8E-01
Aluminum NC NA NC NA Nervous System 3.5E-03 NA -- 3.5E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.8E-04 NA -- 7.8E-04
Arsenic 2.6E-06 NA 3.2E-07 NA 3.0E-06 Skin 1.7E-02 NA 2.0E-03 1.9E-02
Beryllium NC NA NC NA GI System 4.2E-04 NA -- 4.2E-04
Chromium NC NA NC NA NOAEL 2.5E-03 NA -- 2.5E-03
Cobalt NC NA NC NA Endocrine 5.2E-03 NA -- 5.2E-03
Copper NC NA NC NA Undetermined 3.6E-03 NA -- 3.6E-03
Iron NC NA NC NA GI System 5.8E-03 NA -- 5.8E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.6E-04 NA -- 9.6E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.6E-02 NA -- 1.6E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.7E-04 NA 1.1E-04 3.8E-04

--

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 1.1E-05 -- 4.8E-06 -- 2E-05 6.0E-01 -- 3.1E-01 9E-01

Uranium-238+D 4.0E-07 NA NA 6.7E-07 1.1E-06 NA NA NA
Uranium-235+D 4.4E-09 NA NA 4.5E-08 4.9E-08 NA NA NA
Uranium-234 5.5E-08 NA NA 2.7E-10 5.5E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 1.2E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Thorium-228+D 9.0E-08 NA NA 2.7E-06 2.8E-06 NA NA NA

RADIONUCLIDE TOTAL 8.3E-07 -- -- 4.9E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 9E-01

EXPOSURE MEDIUM TOTAL 2E-05 9E-01

SOIL AIR Benzo(a)anthracene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(a)pyrene NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Benzo(b)fluoranthene NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Benzo(k)fluoranthene NA 5.3E-15 NA NA 5.3E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.6E-14 NA NA 8.6E-14 NA -- NA
Aroclor-1254 NA 1.0E-11 NA NA 1.0E-11 NA -- NA
Aroclor-1260 NA 4.2E-11 NA NA 4.2E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.9E-10 NA NA 1.9E-10

Developmental / 
Cardiovascular / Nervous 

System NA 8.5E-06 NA 8.5E-06

Beryllium NA 1.7E-11 NA NA 1.7E-11
Immune System / 

Respiratory NA 1.0E-06 NA 1.0E-06
Chromium NA 9.5E-09 NA NA 9.5E-09 Respiratory NA 1.8E-06 NA 1.8E-06
Cobalt NA 3.4E-14 NA NA 3.4E-14 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.97
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.4E-05 NA 3.4E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 8.0E-07 NA 8.0E-07
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.1E-09 NA 4.1E-09

CHEMICAL TOTAL -- 9.8E-09 -- -- 1E-08 -- 7.1E-05 -- 7E-05

Uranium-238+D NA 2.44107E-10 NA NA 2.4E-10 NA NA NA
Uranium-235+D NA 3.7E-12 NA NA 3.7E-12 NA NA NA
Uranium-234 NA 5.4E-11 NA NA 5.4E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 7.9E-12 NA NA 7.9E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.9E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 7E-05

EXPOSURE MEDIUM TOTAL 1E-08 7E-05

SOIL TOTAL 2E-05 9E-01
RECEPTOR TOTAL 2E-05 9E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 9E-01

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

NOTES: TOTAL GENERAL TOXICITY HI = 7.8E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.2E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.3E-03
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 7.8E-04

TOTAL IMMUNE SYSTEM HI = 8.5E-01
TOTAL KIDNEY HI = 1.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.5E-03
TOTAL NOAEL HI = 6.1E-03

--
TOTAL SKIN HI = 1.9E-02

TOTAL RESPIRATORY HI = 9.3E-06
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TABLE 9-F.98
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.1E-09 NA -- NA 1.1E-09 -- NA --
Trichloroethene - Liver&NHL 2.4E-09 NA -- NA 2.4E-09 -- NA --
Trichloroethene -- NA -- NA Immune System 3.8E-04 NA -- 3.8E-04
Benzo(a)anthracene 7.5E-09 NA 3.9E-09 NA 1.1E-08 Kidney 5.5E-07 NA 2.9E-07 8.4E-07
Benzo(a)pyrene 1.2E-07 NA 6.4E-08 NA 1.9E-07 Kidney 9.2E-07 NA 4.8E-07 1.4E-06
Benzo(b)fluoranthene 2.5E-08 NA 1.3E-08 NA 3.9E-08 Kidney 1.9E-06 NA 9.7E-07 2.9E-06
Indeno(1,2,3-cd)pyrene 1.0E-08 NA 5.3E-09 NA 1.5E-08 Kidney 7.5E-07 NA 3.9E-07 1.1E-06
Aroclor-1254 7.9E-07 NA 4.4E-07 NA 1.2E-06 Immune System 5.8E-02 NA 3.2E-02 9.0E-02
Aroclor-1260 3.4E-06 NA 1.9E-06 NA 5.4E-06 Immune System 2.5E-01 NA 1.4E-01 3.9E-01
Aluminum NC NA NC NA Nervous System 3.2E-03 NA -- 3.2E-03
Arsenic 2.9E-06 NA 3.5E-07 NA 3.2E-06 Skin 1.9E-02 NA 2.2E-03 2.1E-02
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 5.0E-03 NA -- 5.0E-03
Copper NC NA NC NA Undetermined 1.1E-03 NA -- 1.1E-03
Iron NC NA NC NA GI System 5.5E-03 NA -- 5.5E-03
Manganese NC NA NC NA Nervous System 7.5E-04 NA -- 7.5E-04
Mercury NC NA NC NA Immune System 2.0E-05 NA -- 2.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.5E-02 NA -- 1.5E-02
Vanadium NC NA NC NA Kidney 1.1E-03 NA -- 1.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.9E-05 NA 2.7E-05 9.6E-05

--

CHEMICAL TOTAL 7 3E 06 2 8E 06 1E 05 3 6E 01 1 7E 01 5E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 7.3E-06 -- 2.8E-06 -- 1E-05 3.6E-01 -- 1.7E-01 5E-01

Uranium-238+D 4.0E-07 NA NA 6.6E-07 1.1E-06 NA NA NA
Uranium-235+D 4.1E-09 NA NA 4.2E-08 4.6E-08 NA NA NA
Uranium-234 4.9E-08 NA NA 2.4E-10 4.9E-08 NA NA NA
Thorium-232 2.9E-08 NA NA 1.3E-10 2.9E-08 NA NA NA
Radium-228+D 2.9E-07 NA NA 1.7E-06 2.0E-06 NA NA NA
Thorium-228+D 1.0E-07 NA NA 3.0E-06 3.1E-06 NA NA NA

RADIONUCLIDE TOTAL 8.6E-07 -- -- 5.4E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 5E-01

EXPOSURE MEDIUM TOTAL 2E-05 5E-01

SOIL AIR Trichloroethene - Kidney NA 2.9E-15 NA NA 2.9E-15 NA -- NA
Trichloroethene - Liver&NHL NA 5.0E-15 NA NA 5.0E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.4E-09 NA 2.4E-09
Benzo(a)anthracene NA 2.8E-14 NA NA 2.8E-14 NA -- NA
Benzo(a)pyrene NA 4.6E-13 NA NA 4.6E-13 NA -- NA
Benzo(b)fluoranthene NA 9.5E-14 NA NA 9.5E-14 NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.8E-14 NA NA 3.8E-14 NA -- NA
Aroclor-1254 NA 5.6E-12 NA NA 5.6E-12 NA -- NA
Aroclor-1260 NA 2.4E-11 NA NA 2.4E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 2.1E-10 NA NA 2.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 9.3E-06 NA 9.3E-06
Chromium NA 6.9E-09 NA NA 6.9E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 3.2E-14 NA NA 3.2E-14 Respiratory NA 6.2E-06 NA 6.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05
Mercury NA NC NA NA Nervous System NA 4.9E-10 NA 4.9E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.98
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.6E-07 NA 7.6E-07
Vanadium NA NC NA NA NA 1.4E-06 NA 1.4E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.0E-09 NA 1.0E-09

CHEMICAL TOTAL -- 7.1E-09 -- -- 7E-09 -- 6.1E-05 -- 6E-05

Uranium-238+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA
Uranium-235+D NA 3.4E-12 NA NA 3.4E-12 NA NA NA
Uranium-234 NA 4.8E-11 NA NA 4.8E-11 NA NA NA
Thorium-232 NA 7.3E-11 NA NA 7.3E-11 NA NA NA
Radium-228+D NA 8.9E-12 NA NA 8.9E-12 NA NA NA
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.2E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 6E-05

EXPOSURE MEDIUM TOTAL 8E-09 6E-05

SOIL TOTAL 2E-05 5E-01
RECEPTOR TOTAL 2E-05 5E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 9.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 9.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-03

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.5E-03
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 4.8E-01
TOTAL KIDNEY HI = 1.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.0E-03
TOTAL NOAEL HI = 2.9E-03

--
TOTAL SKIN HI = 2.1E-02

TOTAL RESPIRATORY HI = 7.5E-06
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TABLE 9-F.99
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 3.4E-02 NA -- 3.4E-02
Arsenic 2.9E-06 NA 2.4E-07 NA 3.1E-06 Skin 7.4E-02 NA 6.2E-03 8.0E-02
Beryllium NC NA NC NA GI System 1.4E-03 NA -- 1.4E-03
Chromium NC NA NC NA NOAEL 1.8E-02 NA -- 1.8E-02
Cobalt NC NA NC NA Endocrine 3.1E-02 NA -- 3.1E-02
Iron NC NA NC NA GI System 4.8E-02 NA -- 4.8E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.8E-03 NA -- 4.8E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.4E-02 NA -- 9.4E-02
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02

--

CHEMICAL TOTAL 2.9E-06 -- 2.4E-07 -- 3E-06 3.2E-01 -- 6.2E-03 3E-01

Uranium-238+D 1.3E-07 NA NA 1.1E-07 2.4E-07 NA NA NA
Uranium-235+D 1.3E-09 NA NA 6.7E-09 8.0E-09 NA NA NA
Uranium-234 1.7E-08 NA NA 4.1E-11 1.7E-08 NA NA NA
Thorium-232 1.3E-08 NA NA 2.9E-11 1.3E-08 NA NA NA
Radium-228+D 1.3E-07 NA NA 3.9E-07 5.2E-07 NA NA NA
Thorium-228+D 4.5E-08 NA NA 6.7E-07 7.1E-07 NA NA NA

RADIONUCLIDE TOTAL 3.3E-07 -- -- 1.2E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 5E-06 3E-01

EXPOSURE MEDIUM TOTAL 5E-06 3E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 5E-06 3E-01

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 2.2E-11 NA NA 2.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.9E-06 NA 3.9E-06

Beryllium NA 1.5E-12 NA NA 1.5E-12
Immune System / 

Respiratory NA 3.7E-07 NA 3.7E-07
Chromium NA 5.3E-09 NA NA 5.3E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 5.4E-15 NA NA 5.4E-15 Respiratory NA 4.1E-06 NA 4.1E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.0E-07 NA 5.0E-07
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06

CHEMICAL TOTAL -- 5.4E-09 -- -- 5E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 2.92928E-11 NA NA 2.9E-11 NA NA NA
Uranium-235+D NA 4.1E-13 NA NA 4.1E-13 NA NA NA
Uranium-234 NA 6.1E-12 NA NA 6.1E-12 NA NA NA
Thorium-232 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Radium-228+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Thorium-228+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 9.0E-11 -- -- 9E-11 -- -- -- --

EXPOSURE POINT TOTAL 5E-09 5E-05

EXPOSURE MEDIUM TOTAL 5E-09 5E-05

SOIL TOTAL 5E-06 3E-01
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TABLE 9-F.99
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 5E-06 3E-01
TOTAL RISK ACROSS ALL MEDIA 5E-06 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.1E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 4.9E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 3.7E-07
TOTAL KIDNEY HI = 1.1E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-02
TOTAL NOAEL HI = 1.8E-02

--
TOTAL SKIN HI = 8.0E-02

TOTAL RESPIRATORY HI = 5.9E-06
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TABLE 9-F.100
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 3.2E-02 NA -- 3.2E-02
Arsenic 2.3E-06 NA 1.9E-07 NA 2.4E-06 Skin 5.8E-02 NA 4.9E-03 6.3E-02
Chromium NC NA NC NA NOAEL 2.6E-02 NA -- 2.6E-02
Cobalt NC NA NC NA Endocrine 4.3E-02 NA -- 4.3E-02
Copper NC NA NC NA Undetermined 9.0E-03 NA -- 9.0E-03
Iron NC NA NC NA GI System 6.6E-02 NA -- 6.6E-02
Manganese NC NA NC NA Nervous System 1.5E-02 NA -- 1.5E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-01 NA -- 2.1E-01
Vanadium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.3E-06 -- 1.9E-07 -- 2E-06 4.8E-01 -- 4.9E-03 5E-01

Uranium-238+D 3.0E-07 NA NA 2.5E-07 5.6E-07 NA NA NA
Uranium-235+D 3.0E-09 NA NA 1.5E-08 1.8E-08 NA NA NA
Uranium-234 3.8E-08 NA NA 9.3E-11 3.8E-08 NA NA NA
Thorium-232 1.5E-08 NA NA 3.4E-11 1.5E-08 NA NA NA
Radium-228+D 1.5E-07 NA NA 4.5E-07 6.0E-07 NA NA NA
Thorium-228+D 5.2E-08 NA NA 7.7E-07 8.2E-07 NA NA NA

RADIONUCLIDE TOTAL 5.6E-07 -- -- 1.5E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-06 5E-01

EXPOSURE MEDIUM TOTAL 4E-06 5E-01

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 1.7E-11 NA NA 1.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.1E-06 NA 3.1E-06
Chromium NA 8.0E-09 NA NA 8.0E-09 Respiratory NA 2.1E-06 NA 2.1E-06
Cobalt NA 7.4E-15 NA NA 7.4E-15 Respiratory NA 5.7E-06 NA 5.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.5E-05 NA 5.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-06 NA 1.1E-06
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 8.1E-09 -- -- 8E-09 -- 8.6E-05 -- 9E-05

Uranium-238+D NA 6.9E-11 NA NA 6.9E-11 NA NA NA
Uranium-235+D NA 9.4E-13 NA NA 9.4E-13 NA NA NA
Uranium-234 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.7E-11 NA NA 4.7E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.5E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 9E-05

EXPOSURE MEDIUM TOTAL 8E-09 9E-05

SOIL TOTAL 4E-06 5E-01
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TABLE 9-F.100
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 4E-06 5E-01
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.3E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 6.6E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 2.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 4.6E-02
TOTAL NOAEL HI = 3.5E-02

--
TOTAL SKIN HI = 6.3E-02

TOTAL RESPIRATORY HI = 7.8E-06
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TABLE 9-F.101
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 3.7E-03 NA -- 3.7E-03
Arsenic 1.2E-06 NA 1.5E-07 NA 1.4E-06 Skin 7.9E-03 NA 9.5E-04 8.9E-03
Beryllium NC NA NC NA GI System 1.5E-04 NA -- 1.5E-04
Chromium NC NA NC NA NOAEL 1.9E-03 NA -- 1.9E-03
Cobalt NC NA NC NA Endocrine 3.3E-03 NA -- 3.3E-03
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.1E-04 NA -- 5.1E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03

--

CHEMICAL TOTAL 1.2E-06 -- 1.5E-07 -- 1E-06 3.4E-02 -- 9.5E-04 4E-02

Uranium-238+D 2.6E-07 NA NA 4.3E-07 6.9E-07 NA NA NA
Uranium-235+D 2.6E-09 NA NA 2.7E-08 2.9E-08 NA NA NA
Uranium-234 3.3E-08 NA NA 1.6E-10 3.4E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 1.2E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 1.6E-06 1.8E-06 NA NA NA
Thorium-228+D 9.0E-08 NA NA 2.7E-06 2.8E-06 NA NA NA

RADIONUCLIDE TOTAL 6.6E-07 -- -- 4.7E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 4E-02

EXPOSURE MEDIUM TOTAL 7E-06 4E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 7E-06 4E-02

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05

Arsenic NA 8.7E-11 NA NA 8.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.9E-06 NA 3.9E-06

Beryllium NA 6.1E-12 NA NA 6.1E-12
Immune System / 

Respiratory NA 3.7E-07 NA 3.7E-07
Chromium NA 7.3E-09 NA NA 7.3E-09 Respiratory NA 1.4E-06 NA 1.4E-06
Cobalt NA 2.2E-14 NA NA 2.2E-14 Respiratory NA 4.1E-06 NA 4.1E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.0E-07 NA 5.0E-07
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06

CHEMICAL TOTAL -- 7.4E-09 -- -- 7E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Uranium-235+D NA 2.2E-12 NA NA 2.2E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 7.9E-12 NA NA 7.9E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.8E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 8E-09 5E-05

EXPOSURE MEDIUM TOTAL 8E-09 5E-05

SOIL TOTAL 7E-06 4E-02
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TABLE 9-F.101
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 7E-06 4E-02
TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.9E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.9E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.3E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 3.7E-07
TOTAL KIDNEY HI = 1.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.2E-03
TOTAL NOAEL HI = 1.9E-03

--
TOTAL SKIN HI = 8.9E-03

TOTAL RESPIRATORY HI = 5.9E-06
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TABLE 9-F.102
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 3.4E-03 NA -- 3.4E-03
Arsenic 9.7E-07 NA 1.2E-07 NA 1.1E-06 Skin 6.3E-03 NA 7.5E-04 7.0E-03
Chromium NC NA NC NA NOAEL 2.8E-03 NA -- 2.8E-03
Cobalt NC NA NC NA Endocrine 4.6E-03 NA -- 4.6E-03
Copper NC NA NC NA Undetermined 9.6E-04 NA -- 9.6E-04
Iron NC NA NC NA GI System 7.0E-03 NA -- 7.0E-03
Manganese NC NA NC NA Nervous System 1.6E-03 NA -- 1.6E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.3E-02 NA -- 2.3E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 9.7E-07 -- 1.2E-07 -- 1E-06 5.1E-02 -- 7.5E-04 5E-02

Uranium-238+D 6.0E-07 NA NA 1.0E-06 1.6E-06 NA NA NA
Uranium-235+D 5.9E-09 NA NA 6.1E-08 6.7E-08 NA NA NA
Uranium-234 7.6E-08 NA NA 3.7E-10 7.6E-08 NA NA NA
Thorium-232 3.0E-08 NA NA 1.4E-10 3.0E-08 NA NA NA
Radium-228+D 2.9E-07 NA NA 1.8E-06 2.1E-06 NA NA NA
Thorium-228+D 1.0E-07 NA NA 3.1E-06 3.2E-06 NA NA NA

RADIONUCLIDE TOTAL 1.1E-06 -- -- 5.9E-06 7E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 5E-02

EXPOSURE MEDIUM TOTAL 8E-06 5E-02

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 6.9E-11 NA NA 6.9E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.1E-06 NA 3.1E-06
Chromium NA 1.1E-08 NA NA 1.1E-08 Respiratory NA 2.1E-06 NA 2.1E-06
Cobalt NA 3.0E-14 NA NA 3.0E-14 Respiratory NA 5.7E-06 NA 5.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.5E-05 NA 5.5E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-06 NA 1.1E-06
Vanadium NA NC NA NA NA 1.8E-06 NA 1.8E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 8.6E-05 -- 9E-05

Uranium-238+D NA 3.7E-10 NA NA 3.7E-10 NA NA NA
Uranium-235+D NA 5.0E-12 NA NA 5.0E-12 NA NA NA
Uranium-234 NA 7.4E-11 NA NA 7.4E-11 NA NA NA
Thorium-232 NA 7.6E-11 NA NA 7.6E-11 NA NA NA
Radium-228+D NA 9.1E-12 NA NA 9.1E-12 NA NA NA
Thorium-228+D NA 2.5E-10 NA NA 2.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 7.8E-10 -- -- 8E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 9E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 8E-06 5E-02
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TABLE 9-F.102
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 8E-06 5E-02
TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.6E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 7.0E-03
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 2.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 5.0E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 7.0E-03

TOTAL RESPIRATORY HI = 7.8E-06
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TABLE 9-F.103
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 6.1E-08 NA 1.0E-08 NA 7.2E-08 Kidney 7.8E-07 NA 1.3E-07 9.1E-07
Benzo(b)fluoranthene 6.5E-09 NA 1.1E-09 NA 7.7E-09 Kidney 8.4E-07 NA 1.4E-07 9.8E-07
Benzo(k)fluoranthene 2.6E-10 NA 4.4E-11 NA 3.0E-10 Kidney 3.3E-07 NA 5.7E-08 3.9E-07
Aluminum NC NA NC NA Nervous System 3.9E-03 NA -- 3.9E-03
Arsenic 1.4E-06 NA 5.4E-08 NA 1.4E-06 Skin 8.5E-03 NA 3.4E-04 8.8E-03
Beryllium NC NA NC NA GI System 6.8E-05 NA -- 6.8E-05
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 2.8E-03 NA -- 2.8E-03
Copper NC NA NC NA Undetermined 1.3E-04 NA -- 1.3E-04
Iron NC NA NC NA GI System 5.2E-03 NA -- 5.2E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.4E-04 NA -- 4.4E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.1E-03 NA -- 1.1E-03
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.4E-06 -- 6.6E-08 -- 2E-06 2.5E-02 -- 3.4E-04 3E-02

Uranium-238+D 7.6E-09 NA NA 1.9E-07 2.0E-07 NA NA NA
Uranium-235+D 8.8E-11 NA NA 1.2E-08 1.2E-08 NA NA NA
Uranium-234 1.1E-09 NA NA 7.0E-11 1.2E-09 NA NA NA
Thorium-232 1.1E-08 NA NA 5.5E-10 1.1E-08 NA NA NA
Radium-228+D 8.6E-08 NA NA 7.3E-06 7.4E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 2.1E-08 NA NA 1.3E-05 1.3E-05 NA NA NA

RADIONUCLIDE TOTAL 1.3E-07 -- -- 2.0E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 3E-02

EXPOSURE MEDIUM TOTAL 2E-05 3E-02

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 1.5E-13 NA NA 1.5E-13 NA -- NA
Benzo(b)fluoranthene NA 1.6E-14 NA NA 1.6E-14 NA -- NA
Benzo(k)fluoranthene NA 6.5E-16 NA NA 6.5E-16 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.3E-05 NA 1.3E-05

Arsenic NA 6.5E-11 NA NA 6.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.8E-06 NA 2.8E-06

Beryllium NA 1.9E-12 NA NA 1.9E-12
Immune System / 

Respiratory NA 1.1E-07 NA 1.1E-07
Chromium NA 2.7E-09 NA NA 2.7E-09 Respiratory NA 8.8E-07 NA 8.8E-07
Cobalt NA 1.3E-14 NA NA 1.3E-14 Respiratory NA 2.4E-06 NA 2.4E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.5E-08 NA 3.5E-08
Vanadium NA NC NA NA NA 1.1E-06 NA 1.1E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.7E-09 -- -- 3E-09 -- 3.1E-05 -- 3E-05
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TABLE 9-F.103
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 3.4E-11 NA NA 3.4E-11 NA NA NA
Uranium-235+D NA 4.8E-13 NA NA 4.8E-13 NA NA NA
Uranium-234 NA 6.8E-12 NA NA 6.8E-12 NA NA NA
Thorium-232 NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Radium-228+D NA 1.8E-11 NA NA 1.8E-11 NA NA NA
Thorium-228+D NA 5.0E-10 NA NA 5.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 7.0E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 3E-05

EXPOSURE MEDIUM TOTAL 3E-09 3E-05

SOIL TOTAL 2E-05 3E-02
RECEPTOR TOTAL 2E-05 3E-02

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.8E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.2E-03
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 1.1E-07
TOTAL KIDNEY HI = 2.4E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.4E-03
TOTAL NOAEL HI = 1.9E-03

--
TOTAL SKIN HI = 8.8E-03

TOTAL RESPIRATORY HI = 3.4E-06
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TABLE 9-F.104
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 2.5E-08 NA 4.2E-09 NA 2.9E-08 Kidney 3.2E-06 NA 5.4E-07 3.7E-06
Benzo(a)pyrene 8.2E-08 NA 1.4E-08 NA 9.6E-08 Kidney 1.1E-06 NA 1.8E-07 1.2E-06
Benzo(b)fluoranthene 8.2E-09 NA 1.4E-09 NA 9.6E-09 Kidney 1.1E-06 NA 1.8E-07 1.2E-06
Benzo(k)fluoranthene 5.3E-10 NA 9.2E-11 NA 6.3E-10 Kidney 6.8E-07 NA 1.2E-07 8.0E-07
Carbazole 1.2E-10 NA 1.6E-11 NA 1.4E-10 -- NA --
Indeno(1,2,3-cd)pyrene 7.3E-09 NA 1.3E-09 NA 8.6E-09 Kidney 9.3E-07 NA 1.6E-07 1.1E-06
Aroclor-1254 5.2E-08 NA 9.6E-09 NA 6.1E-08 Immune System 3.6E-03 NA 6.7E-04 4.3E-03
Aroclor-1260 6.8E-09 NA 1.2E-09 NA 8.0E-09 Immune System 4.7E-04 NA 8.7E-05 5.6E-04
Aluminum NC NA NC NA Nervous System 3.5E-03 NA -- 3.5E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.4E-05 NA -- 6.4E-05
Arsenic 1.4E-06 NA 5.4E-08 NA 1.4E-06 Skin 8.5E-03 NA 3.4E-04 8.8E-03
Beryllium NC NA NC NA GI System 7.2E-05 NA -- 7.2E-05
Chromium NC NA NC NA NOAEL 1.6E-03 NA -- 1.6E-03
Cobalt NC NA NC NA Endocrine 3.2E-03 NA -- 3.2E-03
Copper NC NA NC NA Undetermined 7.1E-05 NA -- 7.1E-05
Iron NC NA NC NA GI System 5.3E-03 NA -- 5.3E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.2E-03 NA -- 6.2E-03
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 2.2E-04 NA 2.9E-05 2.5E-04
--

CHEMICAL TOTAL 1.5E-06 -- 8.6E-08 -- 2E-06 3.5E-02 -- 1.1E-03 4E-02

Uranium-238+D 4.4E-08 NA NA 1.1E-06 1.2E-06 NA NA NA
Uranium-235+D 5.2E-10 NA NA 7.0E-08 7.1E-08 NA NA NA
Uranium-234 6.8E-09 NA NA 4.2E-10 7.2E-09 NA NA NA
Thorium-232 1.1E-08 NA NA 5.5E-10 1.1E-08 NA NA NA
Radium-228+D 8.6E-08 NA NA 7.3E-06 7.4E-06 NA NA NA
Thorium-228+D 2.1E-08 NA NA 1.3E-05 1.3E-05 NA NA NA

RADIONUCLIDE TOTAL 1.7E-07 -- -- 2.1E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 4E-02

EXPOSURE MEDIUM TOTAL 2E-05 4E-02

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 6.2E-14 NA NA 6.2E-14 NA -- NA
Benzo(a)pyrene NA 2.1E-13 NA NA 2.1E-13 NA -- NA
Benzo(b)fluoranthene NA 2.1E-14 NA NA 2.1E-14 NA -- NA
Benzo(k)fluoranthene NA 1.3E-15 NA NA 1.3E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.8E-14 NA NA 1.8E-14 NA -- NA
Aroclor-1254 NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Aroclor-1260 NA 3.2E-14 NA NA 3.2E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.2E-05 NA 1.2E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 6.5E-11 NA NA 6.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.8E-06 NA 2.8E-06

Beryllium NA 2.1E-12 NA NA 2.1E-12
Immune System / 

Respiratory NA 1.2E-07 NA 1.2E-07
Chromium NA 2.4E-09 NA NA 2.4E-09 Respiratory NA 8.0E-07 NA 8.0E-07
Cobalt NA 1.4E-14 NA NA 1.4E-14 Respiratory NA 2.6E-06 NA 2.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.104
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-05 NA 2.6E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-07 NA 2.1E-07
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.2E-09 NA 2.2E-09

CHEMICAL TOTAL -- 2.5E-09 -- -- 2E-09 -- 4.6E-05 -- 5E-05

Uranium-238+D NA 2.0E-10 NA NA 2.0E-10 NA NA NA
Uranium-235+D NA 2.8E-12 NA NA 2.8E-12 NA NA NA
Uranium-234 NA 4.1E-11 NA NA 4.1E-11 NA NA NA
Thorium-232 NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Radium-228+D NA 1.8E-11 NA NA 1.8E-11 NA NA NA
Thorium-228+D NA 5.0E-10 NA NA 5.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 9.0E-10 -- -- 9E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 5E-05

EXPOSURE MEDIUM TOTAL 3E-09 5E-05

SOIL TOTAL 2E-05 4E-02
RECEPTOR TOTAL 2E-05 4E-02

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E-02TOTAL RISK ACROSS ALL MEDIA 2E 05 TOTAL HAZARD ACROSS ALL MEDIA 4E 02

NOTES: TOTAL GENERAL TOXICITY HI = 6.4E-05
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.2E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.4E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 6.4E-05

TOTAL IMMUNE SYSTEM HI = 4.9E-03
TOTAL KIDNEY HI = 7.7E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.6E-03
TOTAL NOAEL HI = 1.7E-03

--
TOTAL SKIN HI = 8.8E-03

TOTAL RESPIRATORY HI = 3.5E-06
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TABLE 9-F.105
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 3.9E-03 NA -- 3.9E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 8.7E-05 NA -- 8.7E-05
Arsenic 2.6E-06 NA 1.0E-07 NA 2.7E-06 Skin 1.6E-02 NA 6.5E-04 1.7E-02
Beryllium NC NA NC NA GI System 6.8E-05 NA -- 6.8E-05
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 2.6E-03 NA -- 2.6E-03
Copper NC NA NC NA Undetermined 4.1E-05 NA -- 4.1E-05
Iron NC NA NC NA GI System 5.2E-03 NA -- 5.2E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.7E-04 NA -- 5.7E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.6E-06 -- 1.0E-07 -- 3E-06 3.4E-02 -- 6.5E-04 3E-02

Uranium-238+D 9.8E-09 NA NA 2.5E-07 2.6E-07 NA NA NA
Uranium-235+D 1.1E-10 NA NA 1.5E-08 1.5E-08 NA NA NA
Uranium-234 1.5E-09 NA NA 9.6E-11 1.6E-09 NA NA NA
Th i 232 1 0E 08 NA NA 5 3E 10 1 1E 08 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 1.0E-08 NA NA 5.3E-10 1.1E-08 NA NA NA
Radium-228+D 8.2E-08 NA NA 7.0E-06 7.1E-06 NA NA NA
Thorium-228+D 2.0E-08 NA NA 1.2E-05 1.2E-05 NA NA NA

RADIONUCLIDE TOTAL 1.2E-07 -- -- 1.9E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 3E-02

EXPOSURE MEDIUM TOTAL 2E-05 3E-02

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 1.3E-05 NA 1.3E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.3E-10 NA NA 1.3E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.5E-06 NA 5.5E-06

Beryllium NA 1.9E-12 NA NA 1.9E-12
Immune System / 

Respiratory NA 1.1E-07 NA 1.1E-07
Chromium NA 2.6E-09 NA NA 2.6E-09 Respiratory NA 8.8E-07 NA 8.8E-07
Cobalt NA 1.2E-14 NA NA 1.2E-14 Respiratory NA 2.2E-06 NA 2.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.5E-08 NA 4.5E-08
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.8E-09 -- -- 3E-09 -- 3.7E-05 -- 4E-05
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TABLE 9-F.105
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 4.4E-11 NA NA 4.4E-11 NA NA NA
Uranium-235+D NA 6.0E-13 NA NA 6.0E-13 NA NA NA
Uranium-234 NA 9.3E-12 NA NA 9.3E-12 NA NA NA
Thorium-232 NA 1.4E-10 NA NA 1.4E-10 NA NA NA
Radium-228+D NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-228+D NA 4.7E-10 NA NA 4.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.9E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 4E-05

EXPOSURE MEDIUM TOTAL 3E-09 4E-05

SOIL TOTAL 2E-05 3E-02
RECEPTOR TOTAL 2E-05 3E-02

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: TOTAL GENERAL TOXICITY HI = 8.7E-05
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.6E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 8.7E-05

TOTAL IMMUNE SYSTEM HI 1 1E 07TOTAL IMMUNE SYSTEM HI = 1.1E-07
TOTAL KIDNEY HI = 2.8E-03

--
--

TOTAL NERVOUS SYSTEM HI = 4.6E-03
TOTAL NOAEL HI = 1.8E-03

--
TOTAL SKIN HI = 1.7E-02

TOTAL RESPIRATORY HI = 3.2E-06
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TABLE 9-F.106
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 1.2E-08 NA 2.0E-09 NA 1.3E-08 Kidney 1.5E-06 NA 2.5E-07 1.7E-06
Benzo(a)pyrene 1.2E-07 NA 2.1E-08 NA 1.4E-07 Kidney 1.6E-06 NA 2.7E-07 1.8E-06
Benzo(b)fluoranthene 1.8E-08 NA 3.1E-09 NA 2.1E-08 Kidney 2.3E-06 NA 4.0E-07 2.7E-06
Benzo(k)fluoranthene 6.4E-10 NA 1.1E-10 NA 7.5E-10 Kidney 8.2E-07 NA 1.4E-07 9.6E-07
Carbazole 5.4E-11 NA 7.1E-12 NA 6.1E-11 -- NA --
Indeno(1,2,3-cd)pyrene 1.7E-08 NA 3.0E-09 NA 2.0E-08 Kidney 2.2E-06 NA 3.8E-07 2.6E-06
Aroclor-1254 7.9E-07 NA 1.5E-07 NA 9.3E-07 Immune System 5.5E-02 NA 1.0E-02 6.5E-02
Aroclor-1260 1.9E-07 NA 3.5E-08 NA 2.3E-07 Immune System 1.3E-02 NA 2.5E-03 1.6E-02
Aluminum NC NA NC NA Nervous System 3.4E-03 NA -- 3.4E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.5E-04 NA -- 2.5E-04
Arsenic 2.2E-06 NA 8.7E-08 NA 2.3E-06 Skin 1.4E-02 NA 5.4E-04 1.4E-02
Beryllium NC NA NC NA GI System 2.2E-04 NA -- 2.2E-04
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 3.9E-03 NA -- 3.9E-03
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.1E-04 NA -- 9.1E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 9.1E-03 NA -- 9.1E-03
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 3.3E-06 -- 3.0E-07 -- 4E-06 1.1E-01 -- 1.3E-02 1E-01

Uranium-238+D 6.6E-08 NA NA 1.7E-06 1.7E-06 NA NA NA
Uranium-235+D 7.7E-10 NA NA 1.0E-07 1.1E-07 NA NA NA
Uranium-234 1.0E-08 NA NA 6.3E-10 1.1E-08 NA NA NA
Thorium-232 9.0E-09 NA NA 4.6E-10 9.5E-09 NA NA NA
Radium-228+D 7.1E-08 NA NA 6.1E-06 6.2E-06 NA NA NA
Thorium-228+D 1.7E-08 NA NA 1.0E-05 1.0E-05 NA NA NA

RADIONUCLIDE TOTAL 1.7E-07 -- -- 1.8E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 1E-01

EXPOSURE MEDIUM TOTAL 2E-05 1E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 2.9E-14 NA NA 2.9E-14 NA -- NA
Benzo(a)pyrene NA 3.1E-13 NA NA 3.1E-13 NA -- NA
Benzo(b)fluoranthene NA 4.5E-14 NA NA 4.5E-14 NA -- NA
Benzo(k)fluoranthene NA 1.6E-15 NA NA 1.6E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.3E-14 NA NA 4.3E-14 NA -- NA
Aroclor-1254 NA 3.7E-12 NA NA 3.7E-12 NA -- NA
Aroclor-1260 NA 9.1E-13 NA NA 9.1E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.1E-05 NA 1.1E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.5E-06 NA 4.5E-06

Beryllium NA 6.3E-12 NA NA 6.3E-12
Immune System / 

Respiratory NA 3.7E-07 NA 3.7E-07
Chromium NA 2.5E-09 NA NA 2.5E-09 Respiratory NA 8.4E-07 NA 8.4E-07
Cobalt NA 1.8E-14 NA NA 1.8E-14 Respiratory NA 3.2E-06 NA 3.2E-06
Copper NA NC NA NA NA -- NA
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TABLE 9-F.106
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-05 NA 2.1E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.0E-07 NA 3.0E-07
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.6E-09 -- -- 3E-09 -- 4.3E-05 -- 4E-05

Uranium-238+D NA 2.9E-10 NA NA 2.9E-10 NA NA NA
Uranium-235+D NA 4.2E-12 NA NA 4.2E-12 NA NA NA
Uranium-234 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Thorium-232 NA 1.2E-10 NA NA 1.2E-10 NA NA NA
Radium-228+D NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Thorium-228+D NA 4.1E-10 NA NA 4.1E-10 NA NA NA

RADIONUCLIDE TOTAL -- 9.1E-10 -- -- 9E-10 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 4E-05

EXPOSURE MEDIUM TOTAL 4E-09 4E-05

SOIL TOTAL 2E-05 1E-01
RECEPTOR TOTAL 2E-05 1E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.5E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.3E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 2.5E-04

TOTAL IMMUNE SYSTEM HI = 8.1E-02
TOTAL KIDNEY HI = 1.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.3E-03
TOTAL NOAEL HI = 3.1E-03

--
TOTAL SKIN HI = 1.4E-02

TOTAL RESPIRATORY HI = 4.4E-06
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TABLE 9-F.107
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 7.7E-08 NA 1.3E-08 NA 9.0E-08 Kidney 9.9E-07 NA 1.7E-07 1.2E-06
Aroclor-1254 3.2E-08 NA 5.8E-09 NA 3.7E-08 Immune System 2.2E-03 NA 4.1E-04 2.6E-03
Aroclor-1260 1.1E-08 NA 2.1E-09 NA 1.3E-08 Immune System 7.9E-04 NA 1.5E-04 9.3E-04
Aluminum NC NA NC NA Nervous System 3.0E-03 NA -- 3.0E-03
Arsenic 1.2E-06 NA 4.7E-08 NA 1.2E-06 Skin 7.5E-03 NA 3.0E-04 7.8E-03
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 4.0E-03 NA -- 4.0E-03
Copper NC NA NC NA Undetermined 1.9E-04 NA -- 1.9E-04
Iron NC NA NC NA GI System 4.4E-03 NA -- 4.4E-03
Manganese NC NA NC NA Nervous System 5.7E-04 NA -- 5.7E-04
Mercury NC NA NC NA Immune System 3.2E-05 NA -- 3.2E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E-03 NA -- 3.5E-03
Vanadium NC NA NC NA Kidney 1.0E-03 NA -- 1.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.3E-06 -- 6.9E-08 -- 1E-06 2.9E-02 -- 8.5E-04 3E-02

Uranium-238+D 2.5E-08 NA NA 6.4E-07 6.6E-07 NA NA NA
Uranium-235+D 2.9E-10 NA NA 4.0E-08 4.0E-08 NA NA NA
Uranium-234 3.9E-09 NA NA 2.4E-10 4.2E-09 NA NA NA
Thorium-232 1.2E-08 NA NA 6.3E-10 1.3E-08 NA NA NA
Radium-228+D 9.8E-08 NA NA 8.4E-06 8.5E-06 NA NA NA
Thorium-228+D 2.4E-08 NA NA 1.4E-05 1.4E-05 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 1.6E-07 -- -- 2.3E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 3E-02

EXPOSURE MEDIUM TOTAL 2E-05 3E-02

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Aroclor-1254 NA 1.5E-13 NA NA 1.5E-13 NA -- NA
Aroclor-1260 NA 5.3E-14 NA NA 5.3E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05

Arsenic NA 5.7E-11 NA NA 5.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.5E-06 NA 2.5E-06
Chromium NA 2.5E-09 NA NA 2.5E-09 Respiratory NA 8.4E-07 NA 8.4E-07
Cobalt NA 1.8E-14 NA NA 1.8E-14 Respiratory NA 3.3E-06 NA 3.3E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Mercury NA NC NA NA Nervous System NA 5.2E-10 NA 5.2E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.2E-07 NA 1.2E-07
Vanadium NA NC NA NA NA 8.1E-07 NA 8.1E-07
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.6E-09 -- -- 3E-09 -- 3.1E-05 -- 3E-05
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TABLE 9-F.107
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 1.1E-10 NA NA 1.1E-10 NA NA NA
Uranium-235+D NA 1.6E-12 NA NA 1.6E-12 NA NA NA
Uranium-234 NA 2.3E-11 NA NA 2.3E-11 NA NA NA
Thorium-232 NA 1.7E-10 NA NA 1.7E-10 NA NA NA
Radium-228+D NA 2.1E-11 NA NA 2.1E-11 NA NA NA
Thorium-228+D NA 5.7E-10 NA NA 5.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 8.9E-10 -- -- 9E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 3E-05

EXPOSURE MEDIUM TOTAL 3E-09 3E-05

SOIL TOTAL 2E-05 3E-02
RECEPTOR TOTAL 2E-05 3E-02

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.0E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 4.4E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 3.6E-03
TOTAL KIDNEY HI = 4.5E-03

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-03
TOTAL NOAEL HI = 1.9E-03

--
TOTAL SKIN HI = 7.8E-03

TOTAL RESPIRATORY HI = 4.2E-06
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TABLE 9-F.108
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 1.6E-09 NA 2.8E-10 NA 1.9E-09 Kidney 2.1E-07 NA 3.6E-08 2.5E-07
Benzo(a)pyrene 9.9E-08 NA 1.7E-08 NA 1.2E-07 Kidney 1.3E-06 NA 2.2E-07 1.5E-06
Benzo(b)fluoranthene 9.2E-09 NA 1.6E-09 NA 1.1E-08 Kidney 1.2E-06 NA 2.0E-07 1.4E-06
Benzo(k)fluoranthene 3.5E-10 NA 6.1E-11 NA 4.1E-10 Kidney 4.5E-07 NA 7.7E-08 5.3E-07
Carbazole 9.2E-11 NA 1.2E-11 NA 1.0E-10 -- NA --
Indeno(1,2,3-cd)pyrene 5.2E-09 NA 8.9E-10 NA 6.1E-09 Kidney 6.6E-07 NA 1.1E-07 7.8E-07
Aroclor-1254 3.6E-06 NA 6.7E-07 NA 4.3E-06 Immune System 2.6E-01 NA 4.7E-02 3.0E-01
Aroclor-1260 5.3E-07 NA 9.9E-08 NA 6.3E-07 Immune System 3.7E-02 NA 6.9E-03 4.4E-02
Aluminum NC NA NC NA Nervous System 3.2E-03 NA -- 3.2E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.1E-04 NA -- 7.1E-04
Arsenic 1.5E-06 NA 5.8E-08 NA 1.5E-06 Skin 9.1E-03 NA 3.6E-04 9.5E-03
Beryllium NC NA NC NA GI System 5.5E-04 NA -- 5.5E-04
Chromium NC NA NC NA NOAEL 2.6E-03 NA -- 2.6E-03
Cobalt NC NA NC NA Endocrine 4.2E-03 NA -- 4.2E-03
Copper NC NA NC NA Undetermined 1.7E-03 NA -- 1.7E-03
Iron NC NA NC NA GI System 7.1E-03 NA -- 7.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.5E-04 NA -- 7.5E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.3E-02 NA -- 4.3E-02
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 3.6E-04 NA 4.7E-05 4.0E-04
--

CHEMICAL TOTAL 5.8E-06 -- 8.5E-07 -- 7E-06 3.7E-01 -- 5.4E-02 4E-01

Uranium-238+D 3.1E-07 NA NA 7.8E-06 8.1E-06 NA NA NA
Uranium-235+D 3.6E-09 NA NA 5.0E-07 5.0E-07 NA NA NA
Uranium-234 4.7E-08 NA NA 2.9E-09 5.0E-08 NA NA NA
Thorium-232 9.5E-09 NA NA 4.9E-10 1.0E-08 NA NA NA
Radium-228+D 7.6E-08 NA NA 6.4E-06 6.5E-06 NA NA NA
Thorium-228+D 1.8E-08 NA NA 1.1E-05 1.1E-05 NA NA NA

RADIONUCLIDE TOTAL 4.6E-07 -- -- 2.6E-05 3E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 4E-01

EXPOSURE MEDIUM TOTAL 3E-05 4E-01

SOIL AIR Benzo(a)anthracene NA 4.1E-15 NA NA 4.1E-15 NA -- NA
Benzo(a)pyrene NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Benzo(b)fluoranthene NA 2.3E-14 NA NA 2.3E-14 NA -- NA
Benzo(k)fluoranthene NA 8.9E-16 NA NA 8.9E-16 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.3E-14 NA NA 1.3E-14 NA -- NA
Aroclor-1254 NA 1.7E-11 NA NA 1.7E-11 NA -- NA
Aroclor-1260 NA 2.5E-12 NA NA 2.5E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.1E-05 NA 1.1E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 7.0E-11 NA NA 7.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.0E-06 NA 3.0E-06

Beryllium NA 1.6E-11 NA NA 1.6E-11
Immune System / 

Respiratory NA 9.1E-07 NA 9.1E-07
Chromium NA 3.9E-09 NA NA 3.9E-09 Respiratory NA 1.3E-06 NA 1.3E-06
Cobalt NA 1.9E-14 NA NA 1.9E-14 Respiratory NA 3.5E-06 NA 3.5E-06
Copper NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.108
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-06 NA 1.4E-06
Vanadium NA NC NA NA NA 1.0E-06 NA 1.0E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.6E-09 NA 3.6E-09

CHEMICAL TOTAL -- 4.1E-09 -- -- 4E-09 -- 4.0E-05 -- 4E-05

Uranium-238+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Uranium-235+D NA 2.0E-11 NA NA 2.0E-11 NA NA NA
Uranium-234 NA 2.8E-10 NA NA 2.8E-10 NA NA NA
Thorium-232 NA 1.3E-10 NA NA 1.3E-10 NA NA NA
Radium-228+D NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Thorium-228+D NA 4.3E-10 NA NA 4.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 2.3E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 4E-05

EXPOSURE MEDIUM TOTAL 6E-09 4E-05

SOIL TOTAL 3E-05 4E-01
RECEPTOR TOTAL 3E-05 4E-01

TOTAL RISK ACROSS ALL MEDIA 3E 05 TOTAL HAZARD ACROSS ALL MEDIA 4E 01

DUST AT AOI 8 SWEEPINGS 
AREA

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: TOTAL GENERAL TOXICITY HI = 7.1E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.0E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.0E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.2E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 7.7E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 7.1E-04

TOTAL IMMUNE SYSTEM HI = 3.5E-01
TOTAL KIDNEY HI = 4.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-03
TOTAL NOAEL HI = 4.4E-03

--
TOTAL SKIN HI = 9.5E-03

TOTAL RESPIRATORY HI = 5.7E-06
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TABLE 9-F.109
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 1.4E-08 NA 2.4E-09 NA 1.7E-08 Kidney 1.8E-06 NA 3.1E-07 2.1E-06
Benzo(a)pyrene 1.2E-07 NA 2.0E-08 NA 1.3E-07 Kidney 1.5E-06 NA 2.5E-07 1.7E-06
Benzo(b)fluoranthene 8.1E-09 NA 1.4E-09 NA 9.5E-09 Kidney 1.0E-06 NA 1.8E-07 1.2E-06
Benzo(k)fluoranthene 4.3E-10 NA 7.3E-11 NA 5.0E-10 Kidney 5.5E-07 NA 9.4E-08 6.4E-07
Carbazole 1.1E-10 NA 1.4E-11 NA 1.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 4.4E-09 NA 7.5E-10 NA 5.1E-09 Kidney 5.6E-07 NA 9.6E-08 6.5E-07
Aroclor-1254 2.1E-06 NA 3.9E-07 NA 2.5E-06 Immune System 1.5E-01 NA 2.7E-02 1.8E-01
Aroclor-1260 2.9E-07 NA 5.4E-08 NA 3.5E-07 Immune System 2.0E-02 NA 3.8E-03 2.4E-02
Aluminum NC NA NC NA Nervous System 2.9E-03 NA -- 2.9E-03
Arsenic 1.5E-06 NA 5.9E-08 NA 1.6E-06 Skin 9.3E-03 NA 3.7E-04 9.7E-03
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 3.8E-03 NA -- 3.8E-03
Copper NC NA NC NA Undetermined 9.8E-04 NA -- 9.8E-04
Iron NC NA NC NA GI System 5.1E-03 NA -- 5.1E-03
Manganese NC NA NC NA Nervous System 5.9E-04 NA -- 5.9E-04
Mercury NC NA NC NA Immune System 6.2E-05 NA -- 6.2E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.4E-02 NA -- 1.4E-02
Vanadium NC NA NC NA Kidney 1.1E-03 NA -- 1.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.4E-04 NA 4.4E-05 3.8E-04

--

CHEMICAL TOTAL 4 1E 06 5 3E 07 5E 06 2 1E 01 3 2E 02 2E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

CHEMICAL TOTAL 4.1E-06 -- 5.3E-07 -- 5E-06 2.1E-01 -- 3.2E-02 2E-01

Uranium-238+D 9.8E-08 NA NA 2.5E-06 2.6E-06 NA NA NA
Uranium-235+D 1.1E-09 NA NA 1.5E-07 1.5E-07 NA NA NA
Uranium-234 1.5E-08 NA NA 9.6E-10 1.6E-08 NA NA NA
Thorium-232 1.2E-08 NA NA 5.9E-10 1.2E-08 NA NA NA
Radium-228+D 9.2E-08 NA NA 7.8E-06 7.9E-06 NA NA NA
Thorium-228+D 2.2E-08 NA NA 1.3E-05 1.3E-05 NA NA NA

RADIONUCLIDE TOTAL 2.4E-07 -- -- 2.4E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 2E-01

EXPOSURE MEDIUM TOTAL 3E-05 2E-01

SOIL AIR Benzo(a)anthracene NA 3.5E-14 NA NA 3.5E-14 NA -- NA
Benzo(a)pyrene NA 2.9E-13 NA NA 2.9E-13 NA -- NA
Benzo(b)fluoranthene NA 2.0E-14 NA NA 2.0E-14 NA -- NA
Benzo(k)fluoranthene NA 1.1E-15 NA NA 1.1E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Aroclor-1254 NA 1.0E-11 NA NA 1.0E-11 NA -- NA
Aroclor-1260 NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.8E-06 NA 9.8E-06

Arsenic NA 7.2E-11 NA NA 7.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.1E-06 NA 3.1E-06
Chromium NA 2.6E-09 NA NA 2.6E-09 Respiratory NA 8.6E-07 NA 8.6E-07
Cobalt NA 1.7E-14 NA NA 1.7E-14 Respiratory NA 3.1E-06 NA 3.1E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Mercury NA NC NA NA Nervous System NA 1.0E-09 NA 1.0E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.109
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.5E-07 NA 4.5E-07
Vanadium NA NC NA NA NA 9.1E-07 NA 9.1E-07
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.4E-09 NA 3.4E-09

CHEMICAL TOTAL -- 2.7E-09 -- -- 3E-09 -- 3.2E-05 -- 3E-05

Uranium-238+D NA 4.4E-10 NA NA 4.4E-10 NA NA NA
Uranium-235+D NA 6.0E-12 NA NA 6.0E-12 NA NA NA
Uranium-234 NA 9.3E-11 NA NA 9.3E-11 NA NA NA
Thorium-232 NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Radium-228+D NA 1.9E-11 NA NA 1.9E-11 NA NA NA
Thorium-228+D NA 5.3E-10 NA NA 5.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.2E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 3E-05

EXPOSURE MEDIUM TOTAL 4E-09 3E-05

SOIL TOTAL 3E-05 2E-01
RECEPTOR TOTAL 3E-05 2E-01

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: --
NC Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 3 1E-06

DUST AT AOI 8 SWEEPINGS 
AREA

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.8E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 5.1E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 2.0E-01
TOTAL KIDNEY HI = 1.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.6E-03
TOTAL NOAEL HI = 2.7E-03

--
TOTAL SKIN HI = 9.7E-03

TOTAL RESPIRATORY HI = 4.0E-06
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TABLE 9-F.110
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 1.7E-08 NA 2.9E-09 NA 2.0E-08 Kidney 2.1E-06 NA 3.7E-07 2.5E-06
Benzo(a)pyrene 3.0E-07 NA 5.2E-08 NA 3.5E-07 Kidney 3.9E-06 NA 6.6E-07 4.5E-06
Benzo(b)fluoranthene 7.6E-08 NA 1.3E-08 NA 8.9E-08 Kidney 9.7E-06 NA 1.7E-06 1.1E-05
Benzo(k)fluoranthene 1.3E-09 NA 2.3E-10 NA 1.6E-09 Kidney 1.7E-06 NA 2.9E-07 2.0E-06
Carbazole 3.5E-10 NA 4.6E-11 NA 3.9E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.4E-08 NA 2.4E-09 NA 1.6E-08 Kidney 1.8E-06 NA 3.0E-07 2.1E-06
Aroclor-1254 5.9E-07 NA 1.1E-07 NA 6.9E-07 Immune System 4.1E-02 NA 7.6E-03 4.9E-02
Aroclor-1260 1.5E-07 NA 2.7E-08 NA 1.7E-07 Immune System 1.0E-02 NA 1.9E-03 1.2E-02
Aluminum NC NA NC NA Nervous System 3.1E-03 NA -- 3.1E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.4E-04 NA -- 7.4E-04
Arsenic 1.2E-06 NA 4.8E-08 NA 1.3E-06 Skin 7.5E-03 NA 3.0E-04 7.8E-03
Beryllium NC NA NC NA GI System 7.7E-05 NA -- 7.7E-05
Chromium NC NA NC NA NOAEL 2.4E-03 NA -- 2.4E-03
Cobalt NC NA NC NA Endocrine 5.0E-03 NA -- 5.0E-03
Copper NC NA NC NA Undetermined 2.4E-04 NA -- 2.4E-04
Iron NC NA NC NA GI System 6.0E-03 NA -- 6.0E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.4E-04 NA -- 7.4E-04
Mercury NC NA NC NA Immune System 2.0E-05 NA -- 2.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.2E-01 NA -- 4.2E-01
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.6E-04 NA 2.1E-05 1.8E-04

--

CHEMICAL TOTAL 2.3E-06 -- 2.5E-07 -- 3E-06 5.0E-01 -- 9.8E-03 5E-01

Uranium-238+D 3.0E-06 NA NA 7.7E-05 8.0E-05 NA NA NA
Uranium-235+D 3.4E-08 NA NA 4.7E-06 4.7E-06 NA NA NA
Uranium-234 4.6E-07 NA NA 2.9E-08 4.9E-07 NA NA NA
Thorium-232 1.0E-08 NA NA 5.3E-10 1.1E-08 NA NA NA
Radium-228+D 8.2E-08 NA NA 7.0E-06 7.1E-06 NA NA NA
Thorium-228+D 2.0E-08 NA NA 1.2E-05 1.2E-05 NA NA NA

RADIONUCLIDE TOTAL 3.6E-06 -- -- 1.0E-04 1E-04 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 5E-01

EXPOSURE MEDIUM TOTAL 1E-04 5E-01

SOIL AIR Benzo(a)anthracene NA 4.2E-14 NA NA 4.2E-14 NA -- NA
Benzo(a)pyrene NA 7.6E-13 NA NA 7.6E-13 NA -- NA
Benzo(b)fluoranthene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Benzo(k)fluoranthene NA 3.3E-15 NA NA 3.3E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.5E-14 NA NA 3.5E-14 NA -- NA
Aroclor-1254 NA 2.8E-12 NA NA 2.8E-12 NA -- NA
Aroclor-1260 NA 6.9E-13 NA NA 6.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 5.7E-11 NA NA 5.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.5E-06 NA 2.5E-06

Beryllium NA 2.2E-12 NA NA 2.2E-12

Immune System / 
Respiratory NA 1.3E-07 NA 1.3E-07

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.110
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Chromium NA 3.6E-09 NA NA 3.6E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 2.3E-14 NA NA 2.3E-14 Respiratory NA 4.2E-06 NA 4.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Mercury NA NC NA NA Nervous System NA 3.3E-10 NA 3.3E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-05 NA 1.4E-05
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.6E-09 NA 1.6E-09

CHEMICAL TOTAL -- 3.7E-09 -- -- 4E-09 -- 5.1E-05 -- 5E-05

Uranium-238+D NA 1.3E-08 NA NA 1.3E-08 NA NA NA
Uranium-235+D NA 1.9E-10 NA NA 1.9E-10 NA NA NA
Uranium-234 NA 2.8E-09 NA NA 2.8E-09 NA NA NA
Thorium-232 NA 1.4E-10 NA NA 1.4E-10 NA NA NA
Radium-228+D NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-228+D NA 4.7E-10 NA NA 4.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.7E-08 -- -- 2E-08 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 5E-05

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

EXPOSURE MEDIUM TOTAL 2E-08 5E-05

SOIL TOTAL 1E-04 5E-01
RECEPTOR TOTAL 1E-04 5E-01

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: TOTAL GENERAL TOXICITY HI = 7.4E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-03

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 6.1E-03
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 7.4E-04

TOTAL IMMUNE SYSTEM HI = 6.1E-02
TOTAL KIDNEY HI = 4.2E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-03
TOTAL NOAEL HI = 2.7E-03

--
TOTAL SKIN HI = 7.8E-03

TOTAL RESPIRATORY HI = 5.5E-06
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TABLE 9-F.111
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 9.7E-13 NA -- NA 9.7E-13 -- NA --
Trichloroethene - Liver&NHL 3.8E-12 NA -- NA 3.8E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 5.9E-07 NA -- 5.9E-07
Benzo(a)anthracene 1.2E-08 NA 2.0E-09 NA 1.3E-08 Kidney 1.5E-06 NA 2.5E-07 1.7E-06
Benzo(a)pyrene 1.8E-07 NA 3.1E-08 NA 2.1E-07 Kidney 2.3E-06 NA 4.0E-07 2.7E-06
Benzo(b)fluoranthene 3.9E-08 NA 6.6E-09 NA 4.5E-08 Kidney 4.9E-06 NA 8.5E-07 5.8E-06
Benzo(k)fluoranthene 5.7E-10 NA 9.7E-11 NA 6.6E-10 Kidney 7.2E-07 NA 1.2E-07 8.5E-07
Carbazole 2.5E-10 NA 3.3E-11 NA 2.8E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.1E-08 NA 1.8E-09 NA 1.3E-08 Kidney 1.4E-06 NA 2.3E-07 1.6E-06
Aroclor-1254 4.1E-06 NA 7.6E-07 NA 4.9E-06 Immune System 2.9E-01 NA 5.3E-02 3.4E-01
Aroclor-1260 5.9E-07 NA 1.1E-07 NA 6.9E-07 Immune System 4.1E-02 NA 7.6E-03 4.9E-02
Aluminum NC NA NC NA Nervous System 2.8E-03 NA -- 2.8E-03
Arsenic 8.8E-07 NA 3.5E-08 NA 9.1E-07 Skin 5.5E-03 NA 2.2E-04 5.7E-03
Beryllium NC NA NC NA GI System 5.8E-05 NA -- 5.8E-05
Chromium NC NA NC NA NOAEL 1.9E-03 NA -- 1.9E-03
Cobalt NC NA NC NA Endocrine 3.9E-03 NA -- 3.9E-03
Copper NC NA NC NA Undetermined 1.6E-04 NA -- 1.6E-04
Iron NC NA NC NA GI System 5.8E-03 NA -- 5.8E-03
Manganese NC NA NC NA Nervous System 6.0E-04 NA -- 6.0E-04
Mercury NC NA NC NA Immune System 2.2E-04 NA -- 2.2E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.8E-01 NA -- 1.8E-01
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.2E-05 NA 1.2E-05 1.0E-04

--

CHEMICAL TOTAL 5.8E-06 -- 9.4E-07 -- 7E-06 5.3E-01 -- 6.1E-02 6E-01

Uranium-238+D 1.3E-06 NA NA 3.3E-05 3.4E-05 NA NA NA
Uranium-235+D 1.5E-08 NA NA 2.1E-06 2.1E-06 NA NA NA
Uranium-234 2.0E-07 NA NA 1.2E-08 2.1E-07 NA NA NA
Thorium-232 1.4E-08 NA NA 6.9E-10 1.4E-08 NA NA NA
Radium-228+D 1.1E-07 NA NA 9.2E-06 9.3E-06 NA NA NA
Thorium-228+D 2.6E-08 NA NA 1.6E-05 1.6E-05 NA NA NA

RADIONUCLIDE TOTAL 1.6E-06 -- -- 6.0E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 6E-01

EXPOSURE MEDIUM TOTAL 7E-05 6E-01

SOIL AIR Trichloroethene - Kidney NA 1.7E-18 NA NA 1.7E-18 NA -- NA
Trichloroethene - Liver&NHL NA 5.4E-18 NA NA 5.4E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.4E-12 NA 2.4E-12
Benzo(a)anthracene NA 2.9E-14 NA NA 2.9E-14 NA -- NA
Benzo(a)pyrene NA 4.5E-13 NA NA 4.5E-13 NA -- NA
Benzo(b)fluoranthene NA 9.7E-14 NA NA 9.7E-14 NA -- NA
Benzo(k)fluoranthene NA 1.4E-15 NA NA 1.4E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.7E-14 NA NA 2.7E-14 NA -- NA
Aroclor-1254 NA 1.9E-11 NA NA 1.9E-11 NA -- NA
Aroclor-1260 NA 2.8E-12 NA NA 2.8E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.4E-06 NA 9.4E-06

Arsenic NA 4.2E-11 NA NA 4.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.8E-06 NA 1.8E-06

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.111
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Beryllium NA 1.7E-12 NA NA 1.7E-12
Immune System / 

Respiratory NA 9.7E-08 NA 9.7E-08
Chromium NA 2.8E-09 NA NA 2.8E-09 Respiratory NA 9.4E-07 NA 9.4E-07
Cobalt NA 1.8E-14 NA NA 1.8E-14 Respiratory NA 3.2E-06 NA 3.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Mercury NA NC NA NA Nervous System NA 3.7E-09 NA 3.7E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.9E-06 NA 5.9E-06
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 9.2E-10 NA 9.2E-10

CHEMICAL TOTAL -- 2.9E-09 -- -- 3E-09 -- 3.7E-05 -- 4E-05

Uranium-238+D NA 5.7E-09 NA NA 5.7E-09 NA NA NA
Uranium-235+D NA 8.2E-11 NA NA 8.2E-11 NA NA NA
Uranium-234 NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-232 NA 1.9E-10 NA NA 1.9E-10 NA NA NA
Radium-228+D NA 2.3E-11 NA NA 2.3E-11 NA NA NA
Thorium-228+D NA 6.2E-10 NA NA 6.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 7.8E-09 -- -- 8E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 4E-05

EXPOSURE MEDIUM TOTAL 1E-08 4E-05

SOIL TOTAL 7E-05 6E-01
RECEPTOR TOTAL 7E-05 6E-01

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 5.9E-03
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 3.9E-01
TOTAL KIDNEY HI = 1.8E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.5E-03
TOTAL NOAEL HI = 2.0E-03

--
TOTAL SKIN HI = 5.7E-03

TOTAL RESPIRATORY HI = 4.3E-06
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TABLE 9-F.112
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 2.5E-08 NA 4.2E-09 NA 2.9E-08 Kidney 3.1E-06 NA 5.4E-07 3.7E-06
Benzo(a)pyrene 2.1E-07 NA 3.6E-08 NA 2.5E-07 Kidney 2.7E-06 NA 4.6E-07 3.2E-06
Benzo(b)fluoranthene 2.2E-08 NA 3.8E-09 NA 2.6E-08 Kidney 2.8E-06 NA 4.9E-07 3.3E-06
Benzo(k)fluoranthene 7.2E-10 NA 1.2E-10 NA 8.5E-10 Kidney 9.2E-07 NA 1.6E-07 1.1E-06
Carbazole 9.9E-11 NA 1.3E-11 NA 1.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.1E-08 NA 1.9E-09 NA 1.3E-08 Kidney 1.4E-06 NA 2.5E-07 1.7E-06
Aroclor-1254 3.5E-08 NA 6.5E-09 NA 4.2E-08 Immune System 2.5E-03 NA 4.6E-04 2.9E-03
Aroclor-1260 3.9E-08 NA 7.3E-09 NA 4.7E-08 Immune System 2.8E-03 NA 5.1E-04 3.3E-03
Aluminum NC NA NC NA Nervous System 3.1E-03 NA -- 3.1E-03
Arsenic 1.4E-06 NA 5.3E-08 NA 1.4E-06 Skin 8.4E-03 NA 3.3E-04 8.7E-03
Beryllium NC NA NC NA GI System 9.1E-05 NA -- 9.1E-05
Chromium NC NA NC NA NOAEL 2.1E-03 NA -- 2.1E-03
Cobalt NC NA NC NA Endocrine 5.9E-03 NA -- 5.9E-03
Copper NC NA NC NA Undetermined 2.1E-04 NA -- 2.1E-04
Iron NC NA NC NA GI System 6.1E-03 NA -- 6.1E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Mercury NC NA NC NA Immune System 4.5E-05 NA -- 4.5E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-02 NA -- 1.3E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --
C11 C22 Aromatics NC NA NC NA 4 8E 04 NA 6 4E 05 5 5E 04

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 4.8E-04 NA 6.4E-05 5.5E-04
--

CHEMICAL TOTAL 1.7E-06 -- 1.1E-07 -- 2E-06 4.7E-02 -- 1.4E-03 5E-02

Uranium-238+D 9.0E-08 NA NA 2.3E-06 2.4E-06 NA NA NA
Uranium-235+D 1.0E-09 NA NA 1.4E-07 1.4E-07 NA NA NA
Uranium-234 1.3E-08 NA NA 8.3E-10 1.4E-08 NA NA NA
Thorium-232 1.0E-08 NA NA 5.1E-10 1.1E-08 NA NA NA
Radium-228+D 8.0E-08 NA NA 6.8E-06 6.8E-06 NA NA NA
Thorium-228+D 1.9E-08 NA NA 1.2E-05 1.2E-05 NA NA NA

RADIONUCLIDE TOTAL 2.1E-07 -- -- 2.1E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 5E-02

EXPOSURE MEDIUM TOTAL 2E-05 5E-02

SOIL AIR Benzo(a)anthracene NA 6.2E-14 NA NA 6.2E-14 NA -- NA
Benzo(a)pyrene NA 5.3E-13 NA NA 5.3E-13 NA -- NA
Benzo(b)fluoranthene NA 5.6E-14 NA NA 5.6E-14 NA -- NA
Benzo(k)fluoranthene NA 1.8E-15 NA NA 1.8E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.8E-14 NA NA 2.8E-14 Developmental / Liver NA -- NA
Aroclor-1254 NA 1.7E-13 NA NA 1.7E-13 NA -- NA
Aroclor-1260 NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05

Arsenic NA 6.4E-11 NA NA 6.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.8E-06 NA 2.8E-06

Beryllium NA 2.6E-12 NA NA 2.6E-12
Immune System / 

Respiratory NA 1.5E-07 NA 1.5E-07
Chromium NA 3.2E-09 NA NA 3.2E-09 Respiratory NA 1.0E-06 NA 1.0E-06
Cobalt NA 2.7E-14 NA NA 2.7E-14 Respiratory NA 4.9E-06 NA 4.9E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.112
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.6E-05 NA 2.6E-05
Mercury NA NC NA NA Nervous System NA 7.5E-10 NA 7.5E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 4.2E-07 NA 4.2E-07
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.8E-09 NA 4.8E-09

CHEMICAL TOTAL -- 3.2E-09 -- -- 3E-09 -- 4.6E-05 -- 5E-05

Uranium-238+D NA 4.0E-10 NA NA 4.0E-10 NA NA NA
Uranium-235+D NA 5.5E-12 NA NA 5.5E-12 NA NA NA
Uranium-234 NA 8.0E-11 NA NA 8.0E-11 NA NA NA
Thorium-232 NA 1.4E-10 NA NA 1.4E-10 NA NA NA
Radium-228+D NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Thorium-228+D NA 4.6E-10 NA NA 4.6E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 5E-05

EXPOSURE MEDIUM TOTAL 4E-09 5E-05

SOIL TOTAL 2E-05 5E-02
RECEPTOR TOTAL 2E 05 5E 02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

RECEPTOR TOTAL 2E-05 5E-02
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.9E-03

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 6.2E-03
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 6.2E-03
TOTAL KIDNEY HI = 1.4E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.2E-03
TOTAL NOAEL HI = 2.3E-03

--
TOTAL SKIN HI = 8.7E-03

TOTAL RESPIRATORY HI = 6.1E-06
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TABLE 9-F.113
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 5.0E-09 NA 8.6E-10 NA 5.9E-09 Kidney 6.4E-07 NA 1.1E-07 7.5E-07
Benzo(a)pyrene 7.4E-08 NA 1.3E-08 NA 8.7E-08 Kidney 9.5E-07 NA 1.6E-07 1.1E-06
Benzo(b)fluoranthene 9.9E-09 NA 1.7E-09 NA 1.2E-08 Kidney 1.3E-06 NA 2.2E-07 1.5E-06
Benzo(k)fluoranthene 4.3E-10 NA 7.3E-11 NA 5.0E-10 Kidney 5.5E-07 NA 9.4E-08 6.4E-07
Indeno(1,2,3-cd)pyrene 1.1E-08 NA 1.8E-09 NA 1.3E-08 Kidney 1.4E-06 NA 2.3E-07 1.6E-06
Aroclor-1254 1.0E-09 NA 1.9E-10 NA 1.2E-09 Immune System 7.2E-05 NA 1.3E-05 8.6E-05
Aroclor-1260 5.4E-10 NA 1.0E-10 NA 6.4E-10 Immune System 3.8E-05 NA 7.0E-06 4.5E-05
Aluminum NC NA NC NA Nervous System 3.1E-03 NA -- 3.1E-03
Arsenic 1.1E-06 NA 4.3E-08 NA 1.1E-06 Skin 6.7E-03 NA 2.7E-04 7.0E-03
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 2.0E-03 NA -- 2.0E-03
Cobalt NC NA NC NA Endocrine 5.0E-03 NA -- 5.0E-03
Copper NC NA NC NA Undetermined 1.5E-04 NA -- 1.5E-04
Iron NC NA NC NA GI System 6.1E-03 NA -- 6.1E-03
Manganese NC NA NC NA Nervous System 7.9E-04 NA -- 7.9E-04
Mercury NC NA NC NA Immune System 2.6E-05 NA -- 2.6E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.2E-06 -- 6.0E-08 -- 1E-06 3.6E-02 -- 2.9E-04 4E-02

Uranium-238+D 7.5E-08 NA NA 1.9E-06 2.0E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-235+D 9.1E-10 NA NA 1.2E-07 1.2E-07 NA NA NA
Uranium-234 1.1E-08 NA NA 7.0E-10 1.2E-08 NA NA NA
Thorium-232 1.2E-08 NA NA 6.1E-10 1.3E-08 NA NA NA
Radium-228+D 9.4E-08 NA NA 8.0E-06 8.1E-06 NA NA NA
Thorium-228+D 2.3E-08 NA NA 1.4E-05 1.4E-05 NA NA NA

RADIONUCLIDE TOTAL 2.2E-07 -- -- 2.4E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 4E-02

EXPOSURE MEDIUM TOTAL 3E-05 4E-02

SOIL AIR Benzo(a)anthracene NA 1.3E-14 NA NA 1.3E-14 NA -- NA
Benzo(a)pyrene NA 1.9E-13 NA NA 1.9E-13 NA -- NA
Benzo(b)fluoranthene NA 2.5E-14 NA NA 2.5E-14 NA -- NA
Benzo(k)fluoranthene NA 1.1E-15 NA NA 1.1E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.7E-14 NA NA 2.7E-14 NA -- NA
Aroclor-1254 NA 4.9E-15 NA NA 4.9E-15 NA -- NA
Aroclor-1260 NA 2.6E-15 NA NA 2.6E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-05 NA 1.0E-05

Arsenic NA 5.2E-11 NA NA 5.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.2E-06 NA 2.2E-06

Beryllium NA 3.4E-12 NA NA 3.4E-12
Immune System / 

Respiratory NA 2.0E-07 NA 2.0E-07
Chromium NA 2.9E-09 NA NA 2.9E-09 Respiratory NA 9.8E-07 NA 9.8E-07
Cobalt NA 2.3E-14 NA NA 2.3E-14 Respiratory NA 4.2E-06 NA 4.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.9E-05 NA 1.9E-05
Mercury NA NC NA NA Nervous System NA 4.4E-10 NA 4.4E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.113
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.4E-07 NA 3.4E-07
Vanadium NA NC NA NA NA 1.2E-06 NA 1.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 3.0E-09 -- -- 3E-09 -- 3.8E-05 -- 4E-05

Uranium-238+D NA 3.3E-10 NA NA 3.3E-10 NA NA NA
Uranium-235+D NA 4.9E-12 NA NA 4.9E-12 NA NA NA
Uranium-234 NA 6.8E-11 NA NA 6.8E-11 NA NA NA
Thorium-232 NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Radium-228+D NA 2.0E-11 NA NA 2.0E-11 NA NA NA
Thorium-228+D NA 5.4E-10 NA NA 5.4E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.1E-09 -- -- 1E-09 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 4E-05

EXPOSURE MEDIUM TOTAL 4E-09 4E-05

SOIL TOTAL 3E-05 4E-02
RECEPTOR TOTAL 3E-05 4E-02

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-03

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 6.2E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.6E-04
TOTAL KIDNEY HI = 1.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.9E-03
TOTAL NOAEL HI = 2.1E-03

--
TOTAL SKIN HI = 7.0E-03

TOTAL RESPIRATORY HI = 5.4E-06
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TABLE 9-F.114
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 4.0E-03 NA -- 4.0E-03
Arsenic 1.0E-06 NA 3.9E-08 NA 1.0E-06 Skin 6.2E-03 NA 2.5E-04 6.4E-03
Beryllium NC NA NC NA GI System 8.7E-05 NA -- 8.7E-05
Chromium NC NA NC NA NOAEL 1.3E-03 NA -- 1.3E-03
Cobalt NC NA NC NA Endocrine 2.8E-03 NA -- 2.8E-03
Copper NC NA NC NA Undetermined 1.8E-04 NA -- 1.8E-04
Iron NC NA NC NA GI System 5.0E-03 NA -- 5.0E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.4E-03 NA -- 7.4E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-03 NA -- 1.2E-03
Vanadium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.0E-06 -- 3.9E-08 -- 1E-06 2.9E-02 -- 2.5E-04 3E-02

Uranium-238+D 8.7E-09 NA NA 2.2E-07 2.3E-07 NA NA NA
Uranium-235+D 1.0E-10 NA NA 1.4E-08 1.4E-08 NA NA NA
Uranium-234 1.3E-09 NA NA 8.3E-11 1.4E-09 NA NA NA
Thorium-232 8.7E-09 NA NA 4.4E-10 9.1E-09 NA NA NA
Radium-228+D 6.9E-08 NA NA 5.9E-06 5.9E-06 NA NA NA
Thorium-228+D 1.7E-08 NA NA 1.0E-05 1.0E-05 NA NA NA

RADIONUCLIDE TOTAL 1.0E-07 -- -- 1.6E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 3E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 2E-05 3E-02

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 1.3E-05 NA 1.3E-05

Arsenic NA 4.8E-11 NA NA 4.8E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.1E-06 NA 2.1E-06

Beryllium NA 2.5E-12 NA NA 2.5E-12
Immune System / 

Respiratory NA 1.4E-07 NA 1.4E-07
Chromium NA 2.0E-09 NA NA 2.0E-09 Respiratory NA 6.7E-07 NA 6.7E-07
Cobalt NA 1.3E-14 NA NA 1.3E-14 Respiratory NA 2.4E-06 NA 2.4E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-04 NA 1.8E-04
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 4.0E-08 NA 4.0E-08
Vanadium NA NC NA NA NA 1.0E-06 NA 1.0E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.1E-09 -- -- 2E-09 -- 1.9E-04 -- 2E-04

Uranium-238+D NA 3.9E-11 NA NA 3.9E-11 NA NA NA
Uranium-235+D NA 5.5E-13 NA NA 5.5E-13 NA NA NA
Uranium-234 NA 8.0E-12 NA NA 8.0E-12 NA NA NA
Thorium-232 NA 1.2E-10 NA NA 1.2E-10 NA NA NA
Radium-228+D NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Thorium-228+D NA 3.9E-10 NA NA 3.9E-10 NA NA NA

RADIONUCLIDE TOTAL -- 5.8E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 2E-04

EXPOSURE MEDIUM TOTAL 3E-09 2E-04

SOIL TOTAL 2E-05 3E-02
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TABLE 9-F.114
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 3E-02
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.1E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.1E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.8E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 5.0E-03
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 1.4E-07
TOTAL KIDNEY HI = 2.5E-03

--
--

TOTAL NERVOUS SYSTEM HI = 1.2E-02
TOTAL NOAEL HI = 1.5E-03

--
TOTAL SKIN HI = 6.4E-03

TOTAL RESPIRATORY HI = 3.2E-06
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TABLE 9-F.115
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 5.9E-08 NA 1.0E-08 NA 6.9E-08 Kidney 7.6E-06 NA 1.3E-06 8.9E-06
Benzo(a)pyrene 7.5E-07 NA 1.3E-07 NA 8.8E-07 Kidney 9.6E-06 NA 1.6E-06 1.1E-05
Benzo(b)fluoranthene 1.1E-07 NA 1.8E-08 NA 1.3E-07 Kidney 1.4E-05 NA 2.3E-06 1.6E-05
Benzo(k)fluoranthene 1.1E-09 NA 1.8E-10 NA 1.3E-09 Kidney 1.4E-06 NA 2.3E-07 1.6E-06
Carbazole 6.1E-10 NA 8.0E-11 NA 6.9E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.4E-08 NA 2.4E-09 NA 1.6E-08 Kidney 1.8E-06 NA 3.1E-07 2.1E-06
Aroclor-1254 4.1E-07 NA 7.5E-08 NA 4.8E-07 Immune System 2.8E-02 NA 5.2E-03 3.4E-02
Aroclor-1260 2.5E-08 NA 4.6E-09 NA 2.9E-08 Immune System 1.7E-03 NA 3.2E-04 2.1E-03
Aluminum NC NA NC NA Nervous System 2.8E-03 NA -- 2.8E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.9E-04 NA -- 2.9E-04
Arsenic 1.2E-06 NA 4.6E-08 NA 1.2E-06 Skin 7.2E-03 NA 2.9E-04 7.5E-03
Beryllium NC NA NC NA GI System 5.0E-04 NA -- 5.0E-04
Chromium NC NA NC NA NOAEL 1.7E-03 NA -- 1.7E-03
Cobalt NC NA NC NA Endocrine 4.6E-03 NA -- 4.6E-03
Copper NC NA NC NA Undetermined 5.9E-04 NA -- 5.9E-04
Iron NC NA NC NA GI System 6.0E-03 NA -- 6.0E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.9E-04 NA -- 5.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 8E 02 NA 1 8E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.8E-02 NA -- 1.8E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-03 NA 2.4E-04 2.1E-03

--

CHEMICAL TOTAL 2.5E-06 -- 2.8E-07 -- 3E-06 7.6E-02 -- 6.1E-03 8E-02

Uranium-238+D 1.4E-07 NA NA 6.5E-07 7.9E-07 NA NA NA
Uranium-235+D 1.5E-09 NA NA 3.9E-08 4.0E-08 NA NA NA
Uranium-234 2.1E-08 NA NA 2.4E-10 2.1E-08 NA NA NA
Thorium-232 9.9E-09 NA NA 9.5E-11 1.0E-08 NA NA NA
Radium-228+D 7.8E-08 NA NA 1.3E-06 1.3E-06 NA NA NA
Thorium-228+D 1.9E-08 NA NA 2.2E-06 2.2E-06 NA NA NA

RADIONUCLIDE TOTAL 2.6E-07 -- -- 4.1E-06 4E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 8E-02
EXPOSURE MEDIUM TOTAL 7E-06 8E-02
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TABLE 9-F.115
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 1.5E-13 NA NA 1.5E-13 NA -- NA
Benzo(a)pyrene NA 1.9E-12 NA NA 1.9E-12 NA -- NA
Benzo(b)fluoranthene NA 2.7E-13 NA NA 2.7E-13 NA -- NA
Benzo(k)fluoranthene NA 2.7E-15 NA NA 2.7E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.5E-14 NA NA 3.5E-14 Developmental / Liver NA -- NA
Aroclor-1254 NA 1.9E-12 NA NA 1.9E-12 NA -- NA
Aroclor-1260 NA 1.2E-13 NA NA 1.2E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.2E-06 NA 9.2E-06
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 5.6E-11 NA NA 5.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 2.4E-06 NA 2.4E-06

Beryllium NA 1.4E-11 NA NA 1.4E-11
Immune System / 

Respiratory NA 8.4E-07 NA 8.4E-07
Chromium NA 2.6E-09 NA NA 2.6E-09 Respiratory NA 8.7E-07 NA 8.7E-07
Cobalt NA 2.1E-14 NA NA 2.1E-14 Respiratory NA 3.8E-06 NA 3.8E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 6.1E-07 NA 6.1E-07
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.8E-08 NA 1.8E-08

CHEMICAL TOTAL -- 2.7E-09 -- -- 3E-09 -- 3.3E-05 -- 3E-05

Uranium-238+D NA 2.0E-10 NA NA 2.0E-10 NA NA NA
Uranium-235+D NA 2.8E-12 NA NA 2.8E-12 NA NA NA
Uranium-234 NA 4.2E-11 NA NA 4.2E-11 NA NA NA
Thorium-232 NA 4.6E-11 NA NA 4.6E-11 NA NA NA
Radium-228+D NA 5.5E-12 NA NA 5.5E-12 NA NA NA
Thorium-228+D NA 1.5E-10 NA NA 1.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.5E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 3E-05

EXPOSURE MEDIUM TOTAL 3E-09 3E-05

SOIL TOTAL 7E-06 8E-02
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TABLE 9-F.115
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 7E-06 8E-02
TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 8E-02

NOTES: TOTAL GENERAL TOXICITY HI = 2.9E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.4E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.4E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.6E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.5E-03
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 2.9E-04

TOTAL IMMUNE SYSTEM HI = 3.6E-02
TOTAL KIDNEY HI = 2.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.4E-03
TOTAL NOAEL HI = 2.3E-03

--
TOTAL SKIN HI = 7.5E-03

TOTAL RESPIRATORY HI = 5.6E-06
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TABLE 9-F.116
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 1.5E-12 NA -- NA 1.5E-12 -- NA --
Trichloroethene - Liver&NHL 5.7E-12 NA -- NA 5.7E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 8.8E-07 NA -- 8.8E-07
Benzo(a)anthracene 3.0E-09 NA 5.2E-10 NA 3.6E-09 Kidney 3.9E-07 NA 6.7E-08 4.6E-07
Benzo(a)pyrene 3.6E-08 NA 6.2E-09 NA 4.2E-08 Kidney 4.6E-07 NA 7.9E-08 5.4E-07
Benzo(b)fluoranthene 4.5E-09 NA 7.8E-10 NA 5.3E-09 Kidney 5.8E-07 NA 9.9E-08 6.8E-07
Benzo(k)fluoranthene 2.3E-10 NA 3.9E-11 NA 2.7E-10 Kidney 2.9E-07 NA 5.0E-08 3.4E-07
Carbazole 4.1E-11 NA 5.3E-12 NA 4.6E-11 -- NA --
Indeno(1,2,3-cd)pyrene 4.4E-09 NA 7.6E-10 NA 5.2E-09 Kidney 5.7E-07 NA 9.7E-08 6.6E-07
Aroclor-1254 2.7E-07 NA 4.9E-08 NA 3.1E-07 Immune System 1.9E-02 NA 3.4E-03 2.2E-02
Aroclor-1260 2.3E-08 NA 4.3E-09 NA 2.8E-08 Immune System 1.6E-03 NA 3.0E-04 1.9E-03
Aluminum NC NA NC NA Nervous System 2.9E-03 NA -- 2.9E-03
Arsenic 1.8E-06 NA 7.0E-08 NA 1.8E-06 Skin 1.1E-02 NA 4.4E-04 1.1E-02
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 4.3E-03 NA -- 4.3E-03
Copper NC NA NC NA Undetermined 1.4E-04 NA -- 1.4E-04
Iron NC NA NC NA GI System 4.8E-03 NA -- 4.8E-03
Manganese NC NA NC NA Nervous System 5.6E-04 NA -- 5.6E-04
Mercury NC NA NC NA Immune System 3.9E-04 NA -- 3.9E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5 5E 03 NA 5 5E 03

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 5.5E-03 NA -- 5.5E-03
Vanadium NC NA NC NA Kidney 1.4E-03 NA -- 1.4E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 8.9E-04 NA 1.2E-04 1.0E-03

--

CHEMICAL TOTAL 2.1E-06 -- 1.3E-07 -- 2E-06 5.4E-02 -- 4.3E-03 6E-02

Uranium-238+D 4.0E-08 NA NA 1.9E-07 2.3E-07 NA NA NA
Uranium-235+D 4.6E-10 NA NA 1.2E-08 1.2E-08 NA NA NA
Uranium-234 6.0E-09 NA NA 7.0E-11 6.0E-09 NA NA NA
Thorium-232 1.2E-08 NA NA 1.1E-10 1.2E-08 NA NA NA
Radium-228+D 9.2E-08 NA NA 1.5E-06 1.6E-06 NA NA NA
Thorium-228+D 2.2E-08 NA NA 2.5E-06 2.5E-06 NA NA NA

RADIONUCLIDE TOTAL 1.7E-07 -- -- 4.2E-06 4E-06 -- -- -- --

EXPOSURE POINT TOTAL 7E-06 6E-02

EXPOSURE MEDIUM TOTAL 7E-06 6E-02
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TABLE 9-F.116
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 2.6E-18 NA NA 2.6E-18 NA -- NA
Trichloroethene - Liver&NHL NA 8.1E-18 NA NA 8.1E-18 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 3.7E-12 NA 3.7E-12
Benzo(a)anthracene NA 7.6E-15 NA NA 7.6E-15 NA -- NA
Benzo(a)pyrene NA 9.1E-14 NA NA 9.1E-14 NA -- NA
Benzo(b)fluoranthene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Benzo(k)fluoranthene NA 5.8E-16 NA NA 5.8E-16 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Aroclor-1254 NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Aroclor-1260 NA 1.1E-13 NA NA 1.1E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.6E-06 NA 9.6E-06

Arsenic NA 8.5E-11 NA NA 8.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.7E-06 NA 3.7E-06
Chromium NA 2.8E-09 NA NA 2.8E-09 Respiratory NA 9.2E-07 NA 9.2E-07
Cobalt NA 2.0E-14 NA NA 2.0E-14 Respiratory NA 3.6E-06 NA 3.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.3E-05 NA 1.3E-05
Mercury NA NC NA NA Nervous System NA 6.5E-09 NA 6.5E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.8E-07 NA 1.8E-07
Vanadium NA NC NA NA NA 1.1E-06 NA 1.1E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 8.9E-09 NA 8.9E-09

CHEMICAL TOTAL -- 2.9E-09 -- -- 3E-09 -- 3.2E-05 -- 3E-05

Uranium-238+D NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Uranium-235+D NA 8.3E-13 NA NA 8.3E-13 NA NA NA
Uranium-234 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Thorium-232 NA 5.4E-11 NA NA 5.4E-11 NA NA NA
Radium-228+D NA 6.5E-12 NA NA 6.5E-12 NA NA NA
Thorium-228+D NA 1.8E-10 NA NA 1.8E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.1E-10 -- -- 3E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 3E-05

Trichloroethene - Kidney NA 4.2E-13 NA NA 4.2E-13 NA -- NA
Trichloroethene - Liver&NHL NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 5.9E-07 NA 5.9E-07

CHEMICAL TOTAL -- 1.7E-12 -- -- 2E-12 -- 5.9E-07 -- 6E-07

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 2E-12 6E-07

EXPOSURE MEDIUM TOTAL 3E-09 3E-05

SOIL TOTAL 7E-06 6E-02

AMBIENT VAPORS AT AREA 
AROUND COOLING POND
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TABLE 9-F.116
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 7E-06 6E-02
TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.3E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 4.8E-03
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 2.4E-02
TOTAL KIDNEY HI = 6.9E-03

--
--

TOTAL NERVOUS SYSTEM HI = 3.5E-03
TOTAL NOAEL HI = 2.0E-03

--
TOTAL SKIN HI = 1.1E-02

TOTAL RESPIRATORY HI = 4.5E-06
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TABLE 9-F.117
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 2.5E-08 NA 4.3E-09 NA 3.0E-08 Kidney 3.2E-06 NA 5.5E-07 3.8E-06
Benzo(a)pyrene 2.1E-07 NA 3.7E-08 NA 2.5E-07 Kidney 2.7E-06 NA 4.7E-07 3.2E-06
Benzo(b)fluoranthene 3.2E-08 NA 5.5E-09 NA 3.7E-08 Kidney 4.1E-06 NA 7.0E-07 4.8E-06
Benzo(k)fluoranthene 8.2E-10 NA 1.4E-10 NA 9.6E-10 Kidney 1.1E-06 NA 1.8E-07 1.2E-06
Indeno(1,2,3-cd)pyrene 1.3E-08 NA 2.3E-09 NA 1.6E-08 Kidney 1.7E-06 NA 2.9E-07 2.0E-06
Aroclor-1254 1.6E-06 NA 2.9E-07 NA 1.8E-06 Immune System 1.1E-01 NA 2.0E-02 1.3E-01
Aroclor-1260 6.3E-06 NA 1.2E-06 NA 7.5E-06 Immune System 4.4E-01 NA 8.2E-02 5.2E-01
Aluminum NC NA NC NA Nervous System 3.5E-03 NA -- 3.5E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.9E-04 NA -- 7.9E-04
Arsenic 2.8E-06 NA 1.1E-07 NA 2.9E-06 Skin 1.7E-02 NA 6.8E-04 1.8E-02
Beryllium NC NA NC NA GI System 4.3E-04 NA -- 4.3E-04
Chromium NC NA NC NA NOAEL 2.5E-03 NA -- 2.5E-03
Cobalt NC NA NC NA Endocrine 5.3E-03 NA -- 5.3E-03
Copper NC NA NC NA Undetermined 3.7E-03 NA -- 3.7E-03
Iron NC NA NC NA GI System 5.9E-03 NA -- 5.9E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.6E-04 NA -- 9.6E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.6E-02 NA -- 1.6E-02
Vanadium NC NA NC NA Kidney 1.5E-03 NA -- 1.5E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.8E-04 NA 3.6E-05 3.1E-04

--

CHEMICAL TOTAL 1 1E 05 1 6E 06 1E 05 6 1E 01 1 0E 01 7E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 1.1E-05 -- 1.6E-06 -- 1E-05 6.1E-01 -- 1.0E-01 7E-01

Uranium-238+D 1.1E-07 NA NA 5.4E-07 6.6E-07 NA NA NA
Uranium-235+D 1.4E-09 NA NA 3.6E-08 3.8E-08 NA NA NA
Uranium-234 1.9E-08 NA NA 2.2E-10 1.9E-08 NA NA NA
Thorium-232 9.9E-09 NA NA 9.5E-11 1.0E-08 NA NA NA
Radium-228+D 7.8E-08 NA NA 1.3E-06 1.3E-06 NA NA NA
Thorium-228+D 1.9E-08 NA NA 2.2E-06 2.2E-06 NA NA NA

RADIONUCLIDE TOTAL 2.4E-07 -- -- 4.0E-06 4E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 7E-01

EXPOSURE MEDIUM TOTAL 2E-05 7E-01

SOIL AIR Benzo(a)anthracene NA 6.3E-14 NA NA 6.3E-14 NA -- NA
Benzo(a)pyrene NA 5.4E-13 NA NA 5.4E-13 NA -- NA
Benzo(b)fluoranthene NA 8.0E-14 NA NA 8.0E-14 NA -- NA
Benzo(k)fluoranthene NA 2.1E-15 NA NA 2.1E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.4E-14 NA NA 3.4E-14 Developmental / Liver NA -- NA
Aroclor-1254 NA 7.4E-12 NA NA 7.4E-12 NA -- NA
Aroclor-1260 NA 3.0E-11 NA NA 3.0E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.2E-05 NA 1.2E-05
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 1.3E-10 NA NA 1.3E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.7E-06 NA 5.7E-06

Beryllium NA 1.2E-11 NA NA 1.2E-11
Immune System / 

Respiratory NA 7.1E-07 NA 7.1E-07
Chromium NA 3.7E-09 NA NA 3.7E-09 Respiratory NA 1.2E-06 NA 1.2E-06
Cobalt NA 2.4E-14 NA NA 2.4E-14 Respiratory NA 4.4E-06 NA 4.4E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.117
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Manganese NA NC NA NA Nervous System NA 2.3E-05 NA 2.3E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 5.4E-07 NA 5.4E-07
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.8E-09 NA 2.8E-09

CHEMICAL TOTAL -- 3.9E-09 -- -- 4E-09 -- 4.8E-05 -- 5E-05

Uranium-238+D NA 1.7E-10 NA NA 1.7E-10 NA NA NA
Uranium-235+D NA 2.6E-12 NA NA 2.6E-12 NA NA NA
Uranium-234 NA 3.7E-11 NA NA 3.7E-11 NA NA NA
Thorium-232 NA 4.6E-11 NA NA 4.6E-11 NA NA NA
Radium-228+D NA 5.5E-12 NA NA 5.5E-12 NA NA NA
Thorium-228+D NA 1.5E-10 NA NA 1.5E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.1E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 5E-05

EXPOSURE MEDIUM TOTAL 4E-09 5E-05

SOIL TOTAL 2E-05 7E-01
RECEPTOR TOTAL 2E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: TOTAL GENERAL TOXICITY HI = 7.9E-04

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.7E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.7E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.3E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.3E-03
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 7.9E-04

TOTAL IMMUNE SYSTEM HI = 6.5E-01
TOTAL KIDNEY HI = 1.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.5E-03
TOTAL NOAEL HI = 6.1E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 6.3E-06
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TABLE 9-F.118
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 6.4E-10 NA -- NA 6.4E-10 -- NA --
Trichloroethene - Liver&NHL 2.5E-09 NA -- NA 2.5E-09 -- NA --
Trichloroethene -- NA -- NA Immune System 3.8E-04 NA -- 3.8E-04
Benzo(a)anthracene 4.4E-09 NA 7.5E-10 NA 5.1E-09 Kidney 5.6E-07 NA 9.6E-08 6.5E-07
Benzo(a)pyrene 7.2E-08 NA 1.2E-08 NA 8.5E-08 Kidney 9.2E-07 NA 1.6E-07 1.1E-06
Benzo(b)fluoranthene 1.5E-08 NA 2.5E-09 NA 1.7E-08 Kidney 1.9E-06 NA 3.2E-07 2.2E-06
Indeno(1,2,3-cd)pyrene 5.9E-09 NA 1.0E-09 NA 6.9E-09 Kidney 7.6E-07 NA 1.3E-07 8.9E-07
Aroclor-1254 8.3E-07 NA 1.5E-07 NA 9.9E-07 Immune System 5.8E-02 NA 1.1E-02 6.9E-02
Aroclor-1260 3.6E-06 NA 6.7E-07 NA 4.3E-06 Immune System 2.5E-01 NA 4.7E-02 3.0E-01
Aluminum NC NA NC NA Nervous System 3.2E-03 NA -- 3.2E-03
Arsenic 3.0E-06 NA 1.2E-07 NA 3.2E-06 Skin 1.9E-02 NA 7.5E-04 2.0E-02
Chromium NC NA NC NA NOAEL 1.8E-03 NA -- 1.8E-03
Cobalt NC NA NC NA Endocrine 5.0E-03 NA -- 5.0E-03
Copper NC NA NC NA Undetermined 1.1E-03 NA -- 1.1E-03
Iron NC NA NC NA GI System 5.6E-03 NA -- 5.6E-03
Manganese NC NA NC NA Nervous System 7.6E-04 NA -- 7.6E-04
Mercury NC NA NC NA Immune System 2.0E-05 NA -- 2.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.5E-02 NA -- 1.5E-02
Vanadium NC NA NC NA Kidney 1.1E-03 NA -- 1.1E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.9E-05 NA 9.1E-06 7.8E-05

--

CHEMICAL TOTAL 7 6E 06 9 6E 07 9E 06 3 6E 01 5 8E 02 4E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 7.6E-06 -- 9.6E-07 -- 9E-06 3.6E-01 -- 5.8E-02 4E-01

Uranium-238+D 1.1E-07 NA NA 5.3E-07 6.4E-07 NA NA NA
Uranium-235+D 1.3E-09 NA NA 3.4E-08 3.5E-08 NA NA NA
Uranium-234 1.6E-08 NA NA 1.9E-10 1.7E-08 NA NA NA
Thorium-232 1.1E-08 NA NA 1.1E-10 1.1E-08 NA NA NA
Radium-228+D 8.8E-08 NA NA 1.4E-06 1.5E-06 NA NA NA
Thorium-228+D 2.1E-08 NA NA 2.4E-06 2.4E-06 NA NA NA

RADIONUCLIDE TOTAL 2.5E-07 -- -- 4.4E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 4E-01

EXPOSURE MEDIUM TOTAL 1E-05 4E-01

SOIL AIR Trichloroethene - Kidney NA 1.1E-15 NA NA 1.1E-15 NA -- NA
Trichloroethene - Liver&NHL NA 3.5E-15 NA NA 3.5E-15 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.6E-09 NA 1.6E-09
Benzo(a)anthracene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Benzo(a)pyrene NA 1.8E-13 NA NA 1.8E-13 NA -- NA
Benzo(b)fluoranthene NA 3.7E-14 NA NA 3.7E-14 NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.5E-14 NA NA 1.5E-14 NA -- NA
Aroclor-1254 NA 4.0E-12 NA NA 4.0E-12 NA -- NA
Aroclor-1260 NA 1.7E-11 NA NA 1.7E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.1E-05 NA 1.1E-05

Arsenic NA 1.5E-10 NA NA 1.5E-10

Developmental / 
Cardiovascular / Nervous 

System NA 6.3E-06 NA 6.3E-06
Chromium NA 2.7E-09 NA NA 2.7E-09 Respiratory NA 8.9E-07 NA 8.9E-07
Cobalt NA 2.3E-14 NA NA 2.3E-14 Respiratory NA 4.2E-06 NA 4.2E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.8E-05 NA 1.8E-05
Mercury NA NC NA NA Nervous System NA 3.3E-10 NA 3.3E-10
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.118
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: INDOOR AND OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 5.1E-07 NA 5.1E-07
Vanadium NA NC NA NA NA 9.2E-07 NA 9.2E-07
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 6.9E-10 NA 6.9E-10

CHEMICAL TOTAL -- 2.8E-09 -- -- 3E-09 -- 4.1E-05 -- 4E-05

Uranium-238+D NA 1.7E-10 NA NA 1.7E-10 NA NA NA
Uranium-235+D NA 2.4E-12 NA NA 2.4E-12 NA NA NA
Uranium-234 NA 3.3E-11 NA NA 3.3E-11 NA NA NA
Thorium-232 NA 5.1E-11 NA NA 5.1E-11 NA NA NA
Radium-228+D NA 6.2E-12 NA NA 6.2E-12 NA NA NA
Thorium-228+D NA 1.7E-10 NA NA 1.7E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.3E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 3E-09 4E-05

Trichloroethene - Kidney NA 1.9E-10 NA NA 1.9E-10 NA -- NA
Trichloroethene - Liver&NHL NA 5.7E-10 NA NA 5.7E-10 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.6E-04 NA 2.6E-04

CHEMICAL TOTAL -- 7.6E-10 -- -- 8E-10 -- 2.6E-04 -- 3E-04

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 8E-10 3E-04

EXPOSURE MEDIUM TOTAL 4E-09 3E-04

SOIL TOTAL 1E 05 4E 01

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING POND

SOIL TOTAL 1E-05 4E-01
RECEPTOR TOTAL 1E-05 4E-01

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.6E-03
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 3.7E-01
TOTAL KIDNEY HI = 1.7E-02

--
--

TOTAL NERVOUS SYSTEM HI = 4.0E-03
TOTAL NOAEL HI = 2.9E-03

--
TOTAL SKIN HI = 2.0E-02

TOTAL RESPIRATORY HI = 5.1E-06
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TABLE 9-F.119
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 1.2E-07 NA 1.0E-07 NA 2.3E-07 Kidney 1.6E-06 NA 1.3E-06 2.9E-06
Benzo(b)fluoranthene 1.3E-08 NA 1.1E-08 NA 2.4E-08 Kidney 1.7E-06 NA 1.4E-06 3.1E-06
Benzo(k)fluoranthene 5.2E-10 NA 4.4E-10 NA 9.6E-10 Kidney 6.6E-07 NA 5.7E-07 1.2E-06
Aluminum NC NA NC NA Nervous System 7.8E-03 NA -- 7.8E-03
Arsenic 2.7E-06 NA 5.4E-07 NA 3.3E-06 Skin 1.7E-02 NA 3.4E-03 2.0E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Endocrine 5.7E-03 NA -- 5.7E-03
Copper NC NA NC NA Undetermined 2.6E-04 NA -- 2.6E-04
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.9E-04 NA -- 8.9E-04
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-03 NA -- 2.1E-03
Vanadium NC NA NC NA Kidney 2.7E-03 NA -- 2.7E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.9E-06 -- 6.6E-07 -- 4E-06 5.0E-02 -- 3.4E-03 5E-02

Uranium-238+D 1.5E-08 NA NA 3.5E-07 3.7E-07 NA NA NA
Uranium-235+D 1.8E-10 NA NA 2.2E-08 2.2E-08 NA NA NA
Uranium-234 2.3E-09 NA NA 1.3E-10 2.4E-09 NA NA NA
Thorium-232 2.2E-08 NA NA 1.0E-09 2.3E-08 NA NA NA
Radium-228+D 1.7E-07 NA NA 1.3E-05 1.4E-05 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 4.2E-08 NA NA 2.3E-05 2.3E-05 NA NA NA

RADIONUCLIDE TOTAL 2.5E-07 -- -- 3.7E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 5E-02

EXPOSURE MEDIUM TOTAL 4E-05 5E-02

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Benzo(b)fluoranthene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Benzo(k)fluoranthene NA 5.1E-15 NA NA 5.1E-15 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.0E-04 NA 1.0E-04

Arsenic NA 5.2E-10 NA NA 5.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.2E-05 NA 2.2E-05

Beryllium NA 1.5E-11 NA NA 1.5E-11
Immune System / 

Respiratory NA 9.0E-07 NA 9.0E-07
Chromium NA 2.1E-08 NA NA 2.1E-08 Respiratory NA 7.0E-06 NA 7.0E-06
Cobalt NA 1.0E-13 NA NA 1.0E-13 Respiratory NA 1.9E-05 NA 1.9E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 8.3E-05 NA 8.3E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 2.8E-07 NA 2.8E-07
Vanadium NA NC NA NA NA 8.7E-06 NA 8.7E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.2E-08 -- -- 2E-08 -- 2.4E-04 -- 2E-04
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TABLE 9-F.119
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 9.1E-11 NA NA 9.1E-11 NA NA NA
Uranium-235+D NA 1.3E-12 NA NA 1.3E-12 NA NA NA
Uranium-234 NA 1.8E-11 NA NA 1.8E-11 NA NA NA
Thorium-232 NA 4.0E-10 NA NA 4.0E-10 NA NA NA
Radium-228+D NA 4.9E-11 NA NA 4.9E-11 NA NA NA
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.9E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-04

EXPOSURE MEDIUM TOTAL 2E-08 2E-04

SOIL TOTAL 4E-05 5E-02
RECEPTOR TOTAL 4E-05 5E-02

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 5E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.2E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.2E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.7E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 9.0E-07
TOTAL KIDNEY HI = 4.8E-03

--
--

TOTAL NERVOUS SYSTEM HI = 8.9E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 2.0E-02

TOTAL RESPIRATORY HI = 2.7E-05
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TABLE 9-F.120
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 4.9E-08 NA 4.2E-08 NA 9.2E-08 Kidney 6.3E-06 NA 5.4E-06 1.2E-05
Benzo(a)pyrene 1.6E-07 NA 1.4E-07 NA 3.1E-07 Kidney 2.1E-06 NA 1.8E-06 3.9E-06
Benzo(b)fluoranthene 1.6E-08 NA 1.4E-08 NA 3.1E-08 Kidney 2.1E-06 NA 1.8E-06 3.9E-06
Benzo(k)fluoranthene 1.1E-09 NA 9.2E-10 NA 2.0E-09 Kidney 1.4E-06 NA 1.2E-06 2.5E-06
Carbazole 2.4E-10 NA 1.6E-10 NA 4.0E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.5E-08 NA 1.3E-08 NA 2.7E-08 Kidney 1.9E-06 NA 1.6E-06 3.5E-06
Aroclor-1254 1.0E-07 NA 9.6E-08 NA 2.0E-07 Immune System 7.2E-03 NA 6.7E-03 1.4E-02
Aroclor-1260 1.4E-08 NA 1.2E-08 NA 2.6E-08 Immune System 9.5E-04 NA 8.7E-04 1.8E-03
Aluminum NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.3E-04 NA -- 1.3E-04
Arsenic 2.7E-06 NA 5.4E-07 NA 3.3E-06 Skin 1.7E-02 NA 3.4E-03 2.0E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 3.2E-03 NA -- 3.2E-03
Cobalt NC NA NC NA Endocrine 6.3E-03 NA -- 6.3E-03
Copper NC NA NC NA Undetermined 1.4E-04 NA -- 1.4E-04
Iron NC NA NC NA GI System 1.1E-02 NA -- 1.1E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.2E-03 NA -- 2.2E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 4.4E-04 NA 2.9E-04 7.3E-04
--

CHEMICAL TOTAL 3.1E-06 -- 8.6E-07 -- 4E-06 7.1E-02 -- 1.1E-02 8E-02

Uranium-238+D 8.8E-08 NA NA 2.1E-06 2.1E-06 NA NA NA
Uranium-235+D 1.0E-09 NA NA 1.3E-07 1.3E-07 NA NA NA
Uranium-234 1.4E-08 NA NA 7.7E-10 1.4E-08 NA NA NA
Thorium-232 2.2E-08 NA NA 1.0E-09 2.3E-08 NA NA NA
Radium-228+D 1.7E-07 NA NA 1.3E-05 1.4E-05 NA NA NA
Thorium-228+D 4.2E-08 NA NA 2.3E-05 2.3E-05 NA NA NA

RADIONUCLIDE TOTAL 3.4E-07 -- -- 3.9E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 8E-02

EXPOSURE MEDIUM TOTAL 4E-05 8E-02

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 4.9E-13 NA NA 4.9E-13 NA -- NA
Benzo(a)pyrene NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Benzo(b)fluoranthene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(k)fluoranthene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.5E-13 NA NA 1.5E-13 Developmental / Liver NA -- NA
Aroclor-1254 NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Aroclor-1260 NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 9.2E-05 NA 9.2E-05
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 5.2E-10 NA NA 5.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.2E-05 NA 2.2E-05

Beryllium NA 1.6E-11 NA NA 1.6E-11
Immune System / 

Respiratory NA 9.6E-07 NA 9.6E-07
Chromium NA 1.9E-08 NA NA 1.9E-08 Respiratory NA 6.4E-06 NA 6.4E-06
Cobalt NA 1.1E-13 NA NA 1.1E-13 Respiratory NA 2.1E-05 NA 2.1E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.120
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-04 NA 2.1E-04
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.6E-06 NA 1.6E-06
Vanadium NA NC NA NA NA 9.6E-06 NA 9.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.7E-08 NA 1.7E-08

CHEMICAL TOTAL -- 2.0E-08 -- -- 2E-08 -- 3.6E-04 -- 4E-04

Uranium-238+D NA 5.3E-10 NA NA 5.3E-10 NA NA NA
Uranium-235+D NA 7.5E-12 NA NA 7.5E-12 NA NA NA
Uranium-234 NA 1.1E-10 NA NA 1.1E-10 NA NA NA
Thorium-232 NA 4.0E-10 NA NA 4.0E-10 NA NA NA
Radium-228+D NA 4.9E-11 NA NA 4.9E-11 NA NA NA
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.4E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 4E-04

EXPOSURE MEDIUM TOTAL 2E-08 4E-04

SOIL TOTAL 4E-05 8E-02
RECEPTOR TOTAL 4E-05 8E-02

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 8E-02TOTAL RISK ACROSS ALL MEDIA 4E 05 TOTAL HAZARD ACROSS ALL MEDIA 8E 02

NOTES: TOTAL GENERAL TOXICITY HI = 1.3E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.2E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.2E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.3E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.3E-04

TOTAL IMMUNE SYSTEM HI = 1.6E-02
TOTAL KIDNEY HI = 1.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 9.5E-03
TOTAL NOAEL HI = 3.4E-03

--
TOTAL SKIN HI = 2.0E-02

TOTAL RESPIRATORY HI = 2.8E-05
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TABLE 9-F.121
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 7.9E-03 NA -- 7.9E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.7E-04 NA -- 1.7E-04
Arsenic 5.3E-06 NA 1.0E-06 NA 6.3E-06 Skin 3.3E-02 NA 6.5E-03 3.9E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Endocrine 5.3E-03 NA -- 5.3E-03
Copper NC NA NC NA Undetermined 8.2E-05 NA -- 8.2E-05
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.7E-03 NA -- 2.7E-03
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 5.3E-06 -- 1.0E-06 -- 6E-06 6.7E-02 -- 6.5E-03 7E-02

Uranium-238+D 2.0E-08 NA NA 4.6E-07 4.8E-07 NA NA NA
Uranium-235+D 2.2E-10 NA NA 2.8E-08 2.8E-08 NA NA NA
Uranium-234 3.1E-09 NA NA 1.7E-10 3.3E-09 NA NA NA
Th i 232 2 1E 08 NA NA 9 6E 10 2 2E 08 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 2.1E-08 NA NA 9.6E-10 2.2E-08 NA NA NA
Radium-228+D 1.6E-07 NA NA 1.3E-05 1.3E-05 NA NA NA
Thorium-228+D 4.0E-08 NA NA 2.2E-05 2.2E-05 NA NA NA

RADIONUCLIDE TOTAL 2.5E-07 -- -- 3.5E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 7E-02

EXPOSURE MEDIUM TOTAL 4E-05 7E-02

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 1.0E-04 NA 1.0E-04
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 1.0E-09 NA NA 1.0E-09

Developmental / 
Cardiovascular / Nervous 

System NA 4.3E-05 NA 4.3E-05

Beryllium NA 1.5E-11 NA NA 1.5E-11
Immune System / 

Respiratory NA 9.0E-07 NA 9.0E-07
Chromium NA 2.1E-08 NA NA 2.1E-08 Respiratory NA 7.0E-06 NA 7.0E-06
Cobalt NA 9.4E-14 NA NA 9.4E-14 Respiratory NA 1.7E-05 NA 1.7E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 3.6E-07 NA 3.6E-07
Vanadium NA NC NA NA NA 9.6E-06 NA 9.6E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.2E-08 -- -- 2E-08 -- 2.9E-04 -- 3E-04
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TABLE 9-F.121
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 1.2E-10 NA NA 1.2E-10 NA NA NA
Uranium-235+D NA 1.6E-12 NA NA 1.6E-12 NA NA NA
Uranium-234 NA 2.5E-11 NA NA 2.5E-11 NA NA NA
Thorium-232 NA 3.9E-10 NA NA 3.9E-10 NA NA NA
Radium-228+D NA 4.7E-11 NA NA 4.7E-11 NA NA NA
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.9E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 3E-04

EXPOSURE MEDIUM TOTAL 2E-08 3E-04

SOIL TOTAL 4E-05 7E-02
RECEPTOR TOTAL 4E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: TOTAL GENERAL TOXICITY HI = 1.7E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.3E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.3E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.3E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.7E-04

TOTAL IMMUNE SYSTEM HI 9 0E 07TOTAL IMMUNE SYSTEM HI = 9.0E-07
TOTAL KIDNEY HI = 5.7E-03

--
--

TOTAL NERVOUS SYSTEM HI = 9.3E-03
TOTAL NOAEL HI = 3.6E-03

--
TOTAL SKIN HI = 3.9E-02

TOTAL RESPIRATORY HI = 2.5E-05
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TABLE 9-F.122
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 2.3E-08 NA 2.0E-08 NA 4.3E-08 Kidney 2.9E-06 NA 2.5E-06 5.5E-06
Benzo(a)pyrene 2.5E-07 NA 2.1E-07 NA 4.6E-07 Kidney 3.2E-06 NA 2.7E-06 5.9E-06
Benzo(b)fluoranthene 3.6E-08 NA 3.1E-08 NA 6.7E-08 Kidney 4.6E-06 NA 4.0E-06 8.6E-06
Benzo(k)fluoranthene 1.3E-09 NA 1.1E-09 NA 2.4E-09 Kidney 1.6E-06 NA 1.4E-06 3.0E-06
Carbazole 1.1E-10 NA 7.1E-11 NA 1.8E-10 -- NA --
Indeno(1,2,3-cd)pyrene 3.5E-08 NA 3.0E-08 NA 6.4E-08 Kidney 4.4E-06 NA 3.8E-06 8.2E-06
Aroclor-1254 1.6E-06 NA 1.5E-06 NA 3.0E-06 Immune System 1.1E-01 NA 1.0E-01 2.1E-01
Aroclor-1260 3.8E-07 NA 3.5E-07 NA 7.4E-07 Immune System 2.7E-02 NA 2.5E-02 5.2E-02
Aluminum NC NA NC NA Nervous System 6.7E-03 NA -- 6.7E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.0E-04 NA -- 5.0E-04
Arsenic 4.4E-06 NA 8.7E-07 NA 5.3E-06 Skin 2.7E-02 NA 5.4E-03 3.3E-02
Beryllium NC NA NC NA GI System 4.4E-04 NA -- 4.4E-04
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 7.8E-03 NA -- 7.8E-03
Copper NC NA NC NA Undetermined 2.7E-03 NA -- 2.7E-03
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.8E-03 NA -- 1.8E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.8E-02 NA -- 1.8E-02
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--
--

CHEMICAL TOTAL 6.7E-06 -- 3.0E-06 -- 1E-05 2.2E-01 -- 1.3E-01 4E-01

Uranium-238+D 1.3E-07 NA NA 3.1E-06 3.2E-06 NA NA NA
Uranium-235+D 1.5E-09 NA NA 1.9E-07 1.9E-07 NA NA NA
Uranium-234 2.0E-08 NA NA 1.1E-09 2.1E-08 NA NA NA
Thorium-232 1.8E-08 NA NA 8.4E-10 1.9E-08 NA NA NA
Radium-228+D 1.4E-07 NA NA 1.1E-05 1.1E-05 NA NA NA
Thorium-228+D 3.5E-08 NA NA 1.9E-05 1.9E-05 NA NA NA

RADIONUCLIDE TOTAL 3.5E-07 -- -- 3.3E-05 3E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 4E-01

EXPOSURE MEDIUM TOTAL 4E-05 4E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Benzo(a)pyrene NA 2.5E-12 NA NA 2.5E-12 NA -- NA
Benzo(b)fluoranthene NA 3.6E-13 NA NA 3.6E-13 NA -- NA
Benzo(k)fluoranthene NA 1.3E-14 NA NA 1.3E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.4E-13 NA NA 3.4E-13 Developmental / Liver NA -- NA
Aroclor-1254 NA 3.0E-11 NA NA 3.0E-11 NA -- NA
Aroclor-1260 NA 7.2E-12 NA NA 7.2E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 8.9E-05 NA 8.9E-05
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 8.3E-10 NA NA 8.3E-10

Developmental / 
Cardiovascular / Nervous 

System NA 3.6E-05 NA 3.6E-05

Beryllium NA 5.0E-11 NA NA 5.0E-11
Immune System / 

Respiratory NA 2.9E-06 NA 2.9E-06
Chromium NA 2.0E-08 NA NA 2.0E-08 Respiratory NA 6.7E-06 NA 6.7E-06
Cobalt NA 1.4E-13 NA NA 1.4E-13 Respiratory NA 2.6E-05 NA 2.6E-05
Copper NA NC NA NA NA -- NA
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TABLE 9-F.122
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.7E-04 NA 1.7E-04
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 2.4E-06 NA 2.4E-06
Vanadium NA NC NA NA NA 9.2E-06 NA 9.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.1E-08 -- -- 2E-08 -- 3.4E-04 -- 3E-04

Uranium-238+D NA 7.91481E-10 NA NA 7.9E-10 NA NA NA
Uranium-235+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Uranium-234 NA 1.6E-10 NA NA 1.6E-10 NA NA NA
Thorium-232 NA 3.3E-10 NA NA 3.3E-10 NA NA NA
Radium-228+D NA 4.0E-11 NA NA 4.0E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.4E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 3E-04

EXPOSURE MEDIUM TOTAL 2E-08 3E-04

SOIL TOTAL 4E-05 4E-01
RECEPTOR TOTAL 4E 05 4E 01RECEPTOR TOTAL 4E-05 4E-01

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: TOTAL GENERAL TOXICITY HI = 5.0E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.6E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.6E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.1E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 5.0E-04

TOTAL IMMUNE SYSTEM HI = 2.6E-01
TOTAL KIDNEY HI = 2.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.8E-03
TOTAL NOAEL HI = 6.1E-03

--
TOTAL SKIN HI = 3.3E-02

TOTAL RESPIRATORY HI = 3.5E-05
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TABLE 9-F.123
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 1.5E-07 NA 1.3E-07 NA 2.9E-07 Kidney 2.0E-06 NA 1.7E-06 3.7E-06
Aroclor-1254 6.3E-08 NA 5.8E-08 NA 1.2E-07 Immune System 4.4E-03 NA 4.1E-03 8.5E-03
Aroclor-1260 2.3E-08 NA 2.1E-08 NA 4.3E-08 Immune System 1.6E-03 NA 1.5E-03 3.0E-03
Aluminum NC NA NC NA Nervous System 6.0E-03 NA -- 6.0E-03
Arsenic 2.4E-06 NA 4.7E-07 NA 2.9E-06 Skin 1.5E-02 NA 3.0E-03 1.8E-02
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 8.0E-03 NA -- 8.0E-03
Copper NC NA NC NA Undetermined 3.8E-04 NA -- 3.8E-04
Iron NC NA NC NA GI System 8.8E-03 NA -- 8.8E-03
Manganese NC NA NC NA Nervous System 1.1E-03 NA -- 1.1E-03
Mercury NC NA NC NA Immune System 6.3E-05 NA -- 6.3E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.0E-03 NA -- 7.0E-03
Vanadium NC NA NC NA Kidney 2.0E-03 NA -- 2.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.6E-06 -- 6.9E-07 -- 3E-06 5.8E-02 -- 8.5E-03 7E-02

Uranium-238+D 5.0E-08 NA NA 1.2E-06 1.2E-06 NA NA NA
Uranium-235+D 5.9E-10 NA NA 7.3E-08 7.3E-08 NA NA NA
Uranium-234 7.8E-09 NA NA 4.4E-10 8.3E-09 NA NA NA
Thorium-232 2.5E-08 NA NA 1.2E-09 2.6E-08 NA NA NA
Radium-228+D 2.0E-07 NA NA 1.5E-05 1.5E-05 NA NA NA
Thorium-228+D 4.8E-08 NA NA 2.6E-05 2.6E-05 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 3.3E-07 -- -- 4.3E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 5E-05 7E-02

EXPOSURE MEDIUM TOTAL 5E-05 7E-02

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Aroclor-1254 NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Aroclor-1260 NA 4.2E-13 NA NA 4.2E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 7.9E-05 NA 7.9E-05

Arsenic NA 4.5E-10 NA NA 4.5E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.0E-05 NA 2.0E-05
Chromium NA 2.0E-08 NA NA 2.0E-08 Respiratory NA 6.7E-06 NA 6.7E-06
Cobalt NA 1.4E-13 NA NA 1.4E-13 Respiratory NA 2.6E-05 NA 2.6E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04
Mercury NA NC NA NA Nervous System NA 4.2E-09 NA 4.2E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.3E-07 NA 9.3E-07
Vanadium NA NC NA NA NA 6.5E-06 NA 6.5E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.1E-08 -- -- 2E-08 -- 2.5E-04 -- 2E-04
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TABLE 9-F.123
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA
Uranium-235+D NA 4.3E-12 NA NA 4.3E-12 NA NA NA
Uranium-234 NA 6.3E-11 NA NA 6.3E-11 NA NA NA
Thorium-232 NA 4.6E-10 NA NA 4.6E-10 NA NA NA
Radium-228+D NA 5.6E-11 NA NA 5.6E-11 NA NA NA
Thorium-228+D NA 1.5E-09 NA NA 1.5E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.4E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-04

EXPOSURE MEDIUM TOTAL 2E-08 2E-04

SOIL TOTAL 5E-05 7E-02
RECEPTOR TOTAL 5E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.0E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.0E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.0E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 8.8E-03
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.2E-02
TOTAL KIDNEY HI = 9.0E-03

--
--

TOTAL NERVOUS SYSTEM HI = 7.3E-03
TOTAL NOAEL HI = 3.8E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 3.3E-05
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TABLE 9-F.124
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 3.3E-09 NA 2.8E-09 NA 6.1E-09 Kidney 4.2E-07 NA 3.6E-07 7.8E-07
Benzo(a)pyrene 2.0E-07 NA 1.7E-07 NA 3.7E-07 Kidney 2.5E-06 NA 2.2E-06 4.7E-06
Benzo(b)fluoranthene 1.8E-08 NA 1.6E-08 NA 3.4E-08 Kidney 2.4E-06 NA 2.0E-06 4.4E-06
Benzo(k)fluoranthene 7.1E-10 NA 6.1E-10 NA 1.3E-09 Kidney 9.0E-07 NA 7.7E-07 1.7E-06
Carbazole 1.8E-10 NA 1.2E-10 NA 3.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.0E-08 NA 8.9E-09 NA 1.9E-08 Kidney 1.3E-06 NA 1.1E-06 2.5E-06
Aroclor-1254 7.3E-06 NA 6.7E-06 NA 1.4E-05 Immune System 5.1E-01 NA 4.7E-01 9.8E-01
Aroclor-1260 1.1E-06 NA 9.9E-07 NA 2.1E-06 Immune System 7.5E-02 NA 6.9E-02 1.4E-01
Aluminum NC NA NC NA Nervous System 6.3E-03 NA -- 6.3E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.4E-03 NA -- 1.4E-03
Arsenic 2.9E-06 NA 5.8E-07 NA 3.5E-06 Skin 1.8E-02 NA 3.6E-03 2.2E-02
Beryllium NC NA NC NA GI System 1.1E-03 NA -- 1.1E-03
Chromium NC NA NC NA NOAEL 5.3E-03 NA -- 5.3E-03
Cobalt NC NA NC NA Endocrine 8.4E-03 NA -- 8.4E-03
Copper NC NA NC NA Undetermined 3.5E-03 NA -- 3.5E-03
Iron NC NA NC NA GI System 1.4E-02 NA -- 1.4E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-03 NA -- 1.5E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.6E-02 NA -- 8.6E-02
Vanadium NC NA NC NA Kidney 2.6E-03 NA -- 2.6E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 7.1E-04 NA 4.7E-04 1.2E-03
--

CHEMICAL TOTAL 1.2E-05 -- 8.5E-06 -- 2E-05 7.3E-01 -- 5.4E-01 1E+00

Uranium-238+D 6.1E-07 NA NA 1.4E-05 1.5E-05 NA NA NA
Uranium-235+D 7.3E-09 NA NA 9.0E-07 9.1E-07 NA NA NA
Uranium-234 9.5E-08 NA NA 5.4E-09 1.0E-07 NA NA NA
Thorium-232 1.9E-08 NA NA 8.9E-10 2.0E-08 NA NA NA
Radium-228+D 1.5E-07 NA NA 1.2E-05 1.2E-05 NA NA NA
Thorium-228+D 3.7E-08 NA NA 2.0E-05 2.0E-05 NA NA NA

RADIONUCLIDE TOTAL 9.2E-07 -- -- 4.7E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 1E+00

EXPOSURE MEDIUM TOTAL 7E-05 1E+00

SOIL AIR Benzo(a)anthracene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Benzo(a)pyrene NA 2.0E-12 NA NA 2.0E-12 NA -- NA
Benzo(b)fluoranthene NA 1.8E-13 NA NA 1.8E-13 NA -- NA
Benzo(k)fluoranthene NA 7.0E-15 NA NA 7.0E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.0E-13 NA NA 1.0E-13 Developmental / Liver NA -- NA
Aroclor-1254 NA 1.4E-10 NA NA 1.4E-10 NA -- NA
Aroclor-1260 NA 2.0E-11 NA NA 2.0E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 8.3E-05 NA 8.3E-05
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 5.6E-10 NA NA 5.6E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.4E-05 NA 2.4E-05

Beryllium NA 1.2E-10 NA NA 1.2E-10
Immune System / 

Respiratory NA 7.2E-06 NA 7.2E-06
Chromium NA 3.1E-08 NA NA 3.1E-08 Respiratory NA 1.0E-05 NA 1.0E-05
Cobalt NA 1.5E-13 NA NA 1.5E-13 Respiratory NA 2.8E-05 NA 2.8E-05
Copper NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.124
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-04 NA 1.4E-04
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-05 NA 1.1E-05
Vanadium NA NC NA NA NA 8.3E-06 NA 8.3E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.8E-08 NA 2.8E-08

CHEMICAL TOTAL -- 3.2E-08 -- -- 3E-08 -- 3.1E-04 -- 3E-04

Uranium-238+D NA 3.7E-09 NA NA 3.7E-09 NA NA NA
Uranium-235+D NA 5.3E-11 NA NA 5.3E-11 NA NA NA
Uranium-234 NA 7.7E-10 NA NA 7.7E-10 NA NA NA
Thorium-232 NA 3.5E-10 NA NA 3.5E-10 NA NA NA
Radium-228+D NA 4.3E-11 NA NA 4.3E-11 NA NA NA
Thorium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA

RADIONUCLIDE TOTAL -- 6.1E-09 -- -- 6E-09 -- -- -- --

EXPOSURE POINT TOTAL 4E-08 3E-04

EXPOSURE MEDIUM TOTAL 4E-08 3E-04

SOIL TOTAL 7E-05 1E+00
RECEPTOR TOTAL 7E-05 1E+00

TOTAL RISK ACROSS ALL MEDIA 7E 05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

DUST AT AOI 8 SWEEPINGS 
AREA

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.4E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.4E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.4E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 1.5E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.4E-03

TOTAL IMMUNE SYSTEM HI = 1.1E+00
TOTAL KIDNEY HI = 8.9E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.1E-03
TOTAL NOAEL HI = 8.7E-03

--
TOTAL SKIN HI = 2.2E-02

TOTAL RESPIRATORY HI = 4.5E-05
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TABLE 9-F.125
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 2.8E-08 NA 2.4E-08 NA 5.3E-08 Kidney 3.6E-06 NA 3.1E-06 6.7E-06
Benzo(a)pyrene 2.3E-07 NA 2.0E-07 NA 4.3E-07 Kidney 2.9E-06 NA 2.5E-06 5.5E-06
Benzo(b)fluoranthene 1.6E-08 NA 1.4E-08 NA 3.0E-08 Kidney 2.1E-06 NA 1.8E-06 3.9E-06
Benzo(k)fluoranthene 8.5E-10 NA 7.3E-10 NA 1.6E-09 Kidney 1.1E-06 NA 9.4E-07 2.0E-06
Carbazole 2.1E-10 NA 1.4E-10 NA 3.5E-10 -- NA --
Indeno(1,2,3-cd)pyrene 8.7E-09 NA 7.5E-09 NA 1.6E-08 Kidney 1.1E-06 NA 9.6E-07 2.1E-06
Aroclor-1254 4.2E-06 NA 3.9E-06 NA 8.1E-06 Immune System 3.0E-01 NA 2.7E-01 5.7E-01
Aroclor-1260 5.9E-07 NA 5.4E-07 NA 1.1E-06 Immune System 4.1E-02 NA 3.8E-02 7.9E-02
Aluminum NC NA NC NA Nervous System 5.9E-03 NA -- 5.9E-03
Arsenic 3.0E-06 NA 5.9E-07 NA 3.6E-06 Skin 1.9E-02 NA 3.7E-03 2.2E-02
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 7.6E-03 NA -- 7.6E-03
Copper NC NA NC NA Undetermined 2.0E-03 NA -- 2.0E-03
Iron NC NA NC NA GI System 1.0E-02 NA -- 1.0E-02
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Mercury NC NA NC NA Immune System 1.2E-04 NA -- 1.2E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.7E-02 NA -- 2.7E-02
Vanadium NC NA NC NA Kidney 2.2E-03 NA -- 2.2E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 6.7E-04 NA 4.4E-04 1.1E-03

--

CHEMICAL TOTAL 8 1E 06 5 3E 06 1E 05 4 2E 01 3 2E 01 7E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

CHEMICAL TOTAL 8.1E-06 -- 5.3E-06 -- 1E-05 4.2E-01 -- 3.2E-01 7E-01

Uranium-238+D 2.0E-07 NA NA 4.6E-06 4.8E-06 NA NA NA
Uranium-235+D 2.2E-09 NA NA 2.8E-07 2.8E-07 NA NA NA
Uranium-234 3.1E-08 NA NA 1.7E-09 3.3E-08 NA NA NA
Thorium-232 2.3E-08 NA NA 1.1E-09 2.4E-08 NA NA NA
Radium-228+D 1.8E-07 NA NA 1.4E-05 1.4E-05 NA NA NA
Thorium-228+D 4.4E-08 NA NA 2.4E-05 2.4E-05 NA NA NA

RADIONUCLIDE TOTAL 4.8E-07 -- -- 4.4E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 7E-01

EXPOSURE MEDIUM TOTAL 6E-05 7E-01

SOIL AIR Benzo(a)anthracene NA 2.8E-13 NA NA 2.8E-13 NA -- NA
Benzo(a)pyrene NA 2.3E-12 NA NA 2.3E-12 NA -- NA
Benzo(b)fluoranthene NA 1.6E-13 NA NA 1.6E-13 NA -- NA
Benzo(k)fluoranthene NA 8.5E-15 NA NA 8.5E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 8.7E-14 NA NA 8.7E-14 NA -- NA
Aroclor-1254 NA 8.0E-11 NA NA 8.0E-11 NA -- NA
Aroclor-1260 NA 1.1E-11 NA NA 1.1E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 7.8E-05 NA 7.8E-05

Arsenic NA 5.7E-10 NA NA 5.7E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.5E-05 NA 2.5E-05
Chromium NA 2.0E-08 NA NA 2.0E-08 Respiratory NA 6.8E-06 NA 6.8E-06
Cobalt NA 1.4E-13 NA NA 1.4E-13 Respiratory NA 2.5E-05 NA 2.5E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04
Mercury NA NC NA NA Nervous System NA 8.2E-09 NA 8.2E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.125
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.6E-06 NA 3.6E-06
Vanadium NA NC NA NA NA 7.2E-06 NA 7.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-08 NA 2.7E-08

CHEMICAL TOTAL -- 2.1E-08 -- -- 2E-08 -- 2.6E-04 -- 3E-04

Uranium-238+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Uranium-235+D NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Uranium-234 NA 2.5E-10 NA NA 2.5E-10 NA NA NA
Thorium-232 NA 4.3E-10 NA NA 4.3E-10 NA NA NA
Radium-228+D NA 5.2E-11 NA NA 5.2E-11 NA NA NA
Thorium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA

RADIONUCLIDE TOTAL -- 3.4E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 3E-04

EXPOSURE MEDIUM TOTAL 2E-08 3E-04

SOIL TOTAL 6E-05 7E-01
RECEPTOR TOTAL 6E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 2 5E-05

DUST AT AOI 8 SWEEPINGS 
AREA

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.5E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.5E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.6E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 6.5E-01
TOTAL KIDNEY HI = 3.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 7.3E-03
TOTAL NOAEL HI = 5.4E-03

--
TOTAL SKIN HI = 2.2E-02

TOTAL RESPIRATORY HI = 3.2E-05
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TABLE 9-F.126
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 3.3E-08 NA 2.9E-08 NA 6.2E-08 Kidney 4.3E-06 NA 3.7E-06 7.9E-06
Benzo(a)pyrene 6.0E-07 NA 5.2E-07 NA 1.1E-06 Kidney 7.7E-06 NA 6.6E-06 1.4E-05
Benzo(b)fluoranthene 1.5E-07 NA 1.3E-07 NA 2.8E-07 Kidney 1.9E-05 NA 1.7E-05 3.6E-05
Benzo(k)fluoranthene 2.7E-09 NA 2.3E-09 NA 4.9E-09 Kidney 3.4E-06 NA 2.9E-06 6.3E-06
Carbazole 7.0E-10 NA 4.6E-10 NA 1.2E-09 -- NA --
Indeno(1,2,3-cd)pyrene 2.8E-08 NA 2.4E-08 NA 5.2E-08 Kidney 3.5E-06 NA 3.0E-06 6.6E-06
Aroclor-1254 1.2E-06 NA 1.1E-06 NA 2.3E-06 Immune System 8.2E-02 NA 7.6E-02 1.6E-01
Aroclor-1260 2.9E-07 NA 2.7E-07 NA 5.6E-07 Immune System 2.0E-02 NA 1.9E-02 3.9E-02
Aluminum NC NA NC NA Nervous System 6.2E-03 NA -- 6.2E-03

Antimony NC NA NC NA
General Toxicity / 

Hematological 1.5E-03 NA -- 1.5E-03
Arsenic 2.4E-06 NA 4.8E-07 NA 2.9E-06 Skin 1.5E-02 NA 3.0E-03 1.8E-02
Beryllium NC NA NC NA GI System 1.5E-04 NA -- 1.5E-04
Chromium NC NA NC NA NOAEL 4.8E-03 NA -- 4.8E-03
Cobalt NC NA NC NA Endocrine 1.0E-02 NA -- 1.0E-02
Copper NC NA NC NA Undetermined 4.9E-04 NA -- 4.9E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-03 NA -- 1.5E-03
Mercury NC NA NC NA Immune System 4.0E-05 NA -- 4.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 8.3E-01 NA -- 8.3E-01
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.1E-04 NA 2.1E-04 5.2E-04

--

CHEMICAL TOTAL 4.7E-06 -- 2.5E-06 -- 7E-06 9.9E-01 -- 9.8E-02 1E+00

Uranium-238+D 6.0E-06 NA NA 1.4E-04 1.5E-04 NA NA NA
Uranium-235+D 6.9E-08 NA NA 8.5E-06 8.6E-06 NA NA NA
Uranium-234 9.3E-07 NA NA 5.2E-08 9.8E-07 NA NA NA
Thorium-232 2.1E-08 NA NA 9.6E-10 2.2E-08 NA NA NA
Radium-228+D 1.6E-07 NA NA 1.3E-05 1.3E-05 NA NA NA
Thorium-228+D 4.0E-08 NA NA 2.2E-05 2.2E-05 NA NA NA

RADIONUCLIDE TOTAL 7.2E-06 -- -- 1.8E-04 2E-04 -- -- -- --

EXPOSURE POINT TOTAL 2E-04 1E+00

EXPOSURE MEDIUM TOTAL 2E-04 1E+00

SOIL AIR Benzo(a)anthracene NA 3.3E-13 NA NA 3.3E-13 NA -- NA
Benzo(a)pyrene NA 6.0E-12 NA NA 6.0E-12 NA -- NA
Benzo(b)fluoranthene NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Benzo(k)fluoranthene NA 2.7E-14 NA NA 2.7E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.8E-13 NA NA 2.8E-13 NA -- NA
Aroclor-1254 NA 2.2E-11 NA NA 2.2E-11 NA -- NA
Aroclor-1260 NA 5.5E-12 NA NA 5.5E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 8.2E-05 NA 8.2E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.6E-10 NA NA 4.6E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.0E-05 NA 2.0E-05

Beryllium NA 1.7E-11 NA NA 1.7E-11

Immune System / 
Respiratory NA 1.0E-06 NA 1.0E-06

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.126
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Chromium NA 2.9E-08 NA NA 2.9E-08 Respiratory NA 9.6E-06 NA 9.6E-06
Cobalt NA 1.8E-13 NA NA 1.8E-13 Respiratory NA 3.3E-05 NA 3.3E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-04 NA 1.4E-04
Mercury NA NC NA NA Nervous System NA 2.6E-09 NA 2.6E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-04 NA 1.1E-04
Vanadium NA NC NA NA NA 9.2E-06 NA 9.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.2E-08 NA 1.2E-08

CHEMICAL TOTAL -- 2.9E-08 -- -- 3E-08 -- 4.0E-04 -- 4E-04

Uranium-238+D NA 3.6E-08 NA NA 3.6E-08 NA NA NA
Uranium-235+D NA 5.0E-10 NA NA 5.0E-10 NA NA NA
Uranium-234 NA 7.5E-09 NA NA 7.5E-09 NA NA NA
Thorium-232 NA 3.9E-10 NA NA 3.9E-10 NA NA NA
Radium-228+D NA 4.7E-11 NA NA 4.7E-11 NA NA NA
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA

RADIONUCLIDE TOTAL -- 4.6E-08 -- -- 5E-08 -- -- -- --

EXPOSURE POINT TOTAL 8E-08 4E-04

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

EXPOSURE MEDIUM TOTAL 8E-08 4E-04

SOIL TOTAL 2E-04 1E+00
RECEPTOR TOTAL 2E-04 1E+00

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: TOTAL GENERAL TOXICITY HI = 1.5E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.0E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.0E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 1.5E-03

TOTAL IMMUNE SYSTEM HI = 2.0E-01
TOTAL KIDNEY HI = 8.4E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.9E-03
TOTAL NOAEL HI = 5.3E-03

--
TOTAL SKIN HI = 1.8E-02

TOTAL RESPIRATORY HI = 4.4E-05
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TABLE 9-F.127
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.9E-12 NA -- NA 1.9E-12 -- NA --
Trichloroethene - Liver&NHL 7.5E-12 NA -- NA 7.5E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 1.2E-06 NA -- 1.2E-06
Benzo(a)anthracene 2.3E-08 NA 2.0E-08 NA 4.3E-08 Kidney 2.9E-06 NA 2.5E-06 5.5E-06
Benzo(a)pyrene 3.6E-07 NA 3.1E-07 NA 6.7E-07 Kidney 4.6E-06 NA 4.0E-06 8.6E-06
Benzo(b)fluoranthene 7.7E-08 NA 6.6E-08 NA 1.4E-07 Kidney 9.9E-06 NA 8.5E-06 1.8E-05
Benzo(k)fluoranthene 1.1E-09 NA 9.7E-10 NA 2.1E-09 Kidney 1.4E-06 NA 1.2E-06 2.7E-06
Carbazole 5.0E-10 NA 3.3E-10 NA 8.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.1E-08 NA 1.8E-08 NA 4.0E-08 Kidney 2.7E-06 NA 2.3E-06 5.1E-06
Aroclor-1254 8.2E-06 NA 7.6E-06 NA 1.6E-05 Immune System 5.7E-01 NA 5.3E-01 1.1E+00
Aroclor-1260 1.2E-06 NA 1.1E-06 NA 2.3E-06 Immune System 8.2E-02 NA 7.6E-02 1.6E-01
Aluminum NC NA NC NA Nervous System 5.7E-03 NA -- 5.7E-03
Arsenic 1.8E-06 NA 3.5E-07 NA 2.1E-06 Skin 1.1E-02 NA 2.2E-03 1.3E-02
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 7.8E-03 NA -- 7.8E-03
Copper NC NA NC NA Undetermined 3.2E-04 NA -- 3.2E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Mercury NC NA NC NA Immune System 4.4E-04 NA -- 4.4E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E-01 NA -- 3.5E-01
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-04 NA 1.2E-04 3.1E-04

--

CHEMICAL TOTAL 1.2E-05 -- 9.4E-06 -- 2E-05 1.1E+00 -- 6.1E-01 2E+00

Uranium-238+D 2.6E-06 NA NA 6.0E-05 6.2E-05 NA NA NA
Uranium-235+D 3.0E-08 NA NA 3.8E-06 3.8E-06 NA NA NA
Uranium-234 3.9E-07 NA NA 2.2E-08 4.1E-07 NA NA NA
Thorium-232 2.7E-08 NA NA 1.3E-09 2.9E-08 NA NA NA
Radium-228+D 2.2E-07 NA NA 1.7E-05 1.7E-05 NA NA NA
Thorium-228+D 5.2E-08 NA NA 2.9E-05 2.9E-05 NA NA NA

RADIONUCLIDE TOTAL 3.3E-06 -- -- 1.1E-04 1E-04 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 2E+00

EXPOSURE MEDIUM TOTAL 1E-04 2E+00

SOIL AIR Trichloroethene - Kidney NA 1.4E-17 NA NA 1.4E-17 NA -- NA
Trichloroethene - Liver&NHL NA 4.3E-17 NA NA 4.3E-17 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.9E-11 NA 1.9E-11
Benzo(a)anthracene NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Benzo(a)pyrene NA 3.6E-12 NA NA 3.6E-12 NA -- NA
Benzo(b)fluoranthene NA 7.7E-13 NA NA 7.7E-13 NA -- NA
Benzo(k)fluoranthene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.1E-13 NA NA 2.1E-13 NA -- NA
Aroclor-1254 NA 1.5E-10 NA NA 1.5E-10 NA -- NA
Aroclor-1260 NA 2.2E-11 NA NA 2.2E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 7.5E-05 NA 7.5E-05

Arsenic NA 3.3E-10 NA NA 3.3E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.4E-05 NA 1.4E-05

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.127
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Beryllium NA 1.3E-11 NA NA 1.3E-11
Immune System / 

Respiratory NA 7.7E-07 NA 7.7E-07
Chromium NA 2.3E-08 NA NA 2.3E-08 Respiratory NA 7.5E-06 NA 7.5E-06
Cobalt NA 1.4E-13 NA NA 1.4E-13 Respiratory NA 2.6E-05 NA 2.6E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04
Mercury NA NC NA NA Nervous System NA 2.9E-08 NA 2.9E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.7E-05 NA 4.7E-05
Vanadium NA NC NA NA NA 9.2E-06 NA 9.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 7.3E-09 NA 7.3E-09

CHEMICAL TOTAL -- 2.3E-08 -- -- 2E-08 -- 2.9E-04 -- 3E-04

Uranium-238+D NA 1.5E-08 NA NA 1.5E-08 NA NA NA
Uranium-235+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA
Uranium-234 NA 3.2E-09 NA NA 3.2E-09 NA NA NA
Thorium-232 NA 5.1E-10 NA NA 5.1E-10 NA NA NA
Radium-228+D NA 6.1E-11 NA NA 6.1E-11 NA NA NA
Thorium-228+D NA 1.7E-09 NA NA 1.7E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.1E-08 -- -- 2E-08 -- -- -- --

EXPOSURE POINT TOTAL 4E-08 3E-04

EXPOSURE MEDIUM TOTAL 4E-08 3E-04

SOIL TOTAL 1E-04 2E+00
RECEPTOR TOTAL 1E-04 2E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.4E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.4E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.3E+00
TOTAL KIDNEY HI = 3.6E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.1E-03
TOTAL NOAEL HI = 4.1E-03

--
TOTAL SKIN HI = 1.3E-02

TOTAL RESPIRATORY HI = 3.4E-05
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TABLE 9-F.128
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 4.9E-08 NA 4.2E-08 NA 9.1E-08 Kidney 6.3E-06 NA 5.4E-06 1.2E-05
Benzo(a)pyrene 4.2E-07 NA 3.6E-07 NA 7.9E-07 Kidney 5.4E-06 NA 4.6E-06 1.0E-05
Benzo(b)fluoranthene 4.5E-08 NA 3.8E-08 NA 8.3E-08 Kidney 5.7E-06 NA 4.9E-06 1.1E-05
Benzo(k)fluoranthene 1.4E-09 NA 1.2E-09 NA 2.7E-09 Kidney 1.8E-06 NA 1.6E-06 3.4E-06
Carbazole 2.0E-10 NA 1.3E-10 NA 3.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.3E-08 NA 1.9E-08 NA 4.2E-08 Kidney 2.9E-06 NA 2.5E-06 5.4E-06
Aroclor-1254 7.1E-08 NA 6.5E-08 NA 1.4E-07 Immune System 4.9E-03 NA 4.6E-03 9.5E-03
Aroclor-1260 7.9E-08 NA 7.3E-08 NA 1.5E-07 Immune System 5.5E-03 NA 5.1E-03 1.1E-02
Aluminum NC NA NC NA Nervous System 6.1E-03 NA -- 6.1E-03
Arsenic 2.7E-06 NA 5.3E-07 NA 3.2E-06 Skin 1.7E-02 NA 3.3E-03 2.0E-02
Beryllium NC NA NC NA GI System 1.8E-04 NA -- 1.8E-04
Chromium NC NA NC NA NOAEL 4.2E-03 NA -- 4.2E-03
Cobalt NC NA NC NA Endocrine 1.2E-02 NA -- 1.2E-02
Copper NC NA NC NA Undetermined 4.3E-04 NA -- 4.3E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.2E-03 NA -- 2.2E-03
Mercury NC NA NC NA Immune System 9.0E-05 NA -- 9.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.5E-02 NA -- 2.5E-02
Vanadium NC NA NC NA Kidney 3.0E-03 NA -- 3.0E-03
Zirconium NC NA NC NA -- NA --
C11 C22 Aromatics NC NA NC NA 9 7E 04 NA 6 4E 04 1 6E 03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 9.7E-04 NA 6.4E-04 1.6E-03
--

CHEMICAL TOTAL 3.4E-06 -- 1.1E-06 -- 5E-06 9.4E-02 -- 1.4E-02 1E-01

Uranium-238+D 1.8E-07 NA NA 4.2E-06 4.4E-06 NA NA NA
Uranium-235+D 2.0E-09 NA NA 2.5E-07 2.5E-07 NA NA NA
Uranium-234 2.7E-08 NA NA 1.5E-09 2.8E-08 NA NA NA
Thorium-232 2.0E-08 NA NA 9.3E-10 2.1E-08 NA NA NA
Radium-228+D 1.6E-07 NA NA 1.2E-05 1.3E-05 NA NA NA
Thorium-228+D 3.8E-08 NA NA 2.1E-05 2.1E-05 NA NA NA

RADIONUCLIDE TOTAL 4.3E-07 -- -- 3.8E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 1E-01

EXPOSURE MEDIUM TOTAL 4E-05 1E-01

SOIL AIR Benzo(a)anthracene NA 4.9E-13 NA NA 4.9E-13 NA -- NA
Benzo(a)pyrene NA 4.2E-12 NA NA 4.2E-12 NA -- NA
Benzo(b)fluoranthene NA 4.4E-13 NA NA 4.4E-13 NA -- NA
Benzo(k)fluoranthene NA 1.4E-14 NA NA 1.4E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.3E-13 NA NA 2.3E-13 Developmental / Liver NA -- NA
Aroclor-1254 NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Aroclor-1260 NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 8.1E-05 NA 8.1E-05

Arsenic NA 5.1E-10 NA NA 5.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 2.2E-05 NA 2.2E-05

Beryllium NA 2.1E-11 NA NA 2.1E-11
Immune System / 

Respiratory NA 1.2E-06 NA 1.2E-06
Chromium NA 2.5E-08 NA NA 2.5E-08 Respiratory NA 8.3E-06 NA 8.3E-06
Cobalt NA 2.1E-13 NA NA 2.1E-13 Respiratory NA 3.9E-05 NA 3.9E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.128
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.0E-04 NA 2.0E-04
Mercury NA NC NA NA Nervous System NA 6.0E-09 NA 6.0E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 3.3E-06 NA 3.3E-06
Vanadium NA NC NA NA NA 9.6E-06 NA 9.6E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.8E-08 NA 3.8E-08

CHEMICAL TOTAL -- 2.6E-08 -- -- 3E-08 -- 3.7E-04 -- 4E-04

Uranium-238+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA
Uranium-235+D NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Uranium-234 NA 2.2E-10 NA NA 2.2E-10 NA NA NA
Thorium-232 NA 3.7E-10 NA NA 3.7E-10 NA NA NA
Radium-228+D NA 4.5E-11 NA NA 4.5E-11 NA NA NA
Thorium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA

RADIONUCLIDE TOTAL -- 3.0E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 4E-04

EXPOSURE MEDIUM TOTAL 3E-08 4E-04

SOIL TOTAL 4E-05 1E-01
RECEPTOR TOTAL 4E 05 1E 01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

RECEPTOR TOTAL 4E-05 1E-01
TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.2E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.2E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.2E-02

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 2.0E-02
TOTAL KIDNEY HI = 2.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.6E-03
TOTAL NOAEL HI = 4.6E-03

--
TOTAL SKIN HI = 2.0E-02

TOTAL RESPIRATORY HI = 4.8E-05
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TABLE 9-F.129
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 1.0E-08 NA 8.6E-09 NA 1.9E-08 Kidney 1.3E-06 NA 1.1E-06 2.4E-06
Benzo(a)pyrene 1.5E-07 NA 1.3E-07 NA 2.7E-07 Kidney 1.9E-06 NA 1.6E-06 3.5E-06
Benzo(b)fluoranthene 2.0E-08 NA 1.7E-08 NA 3.7E-08 Kidney 2.5E-06 NA 2.2E-06 4.7E-06
Benzo(k)fluoranthene 8.5E-10 NA 7.3E-10 NA 1.6E-09 Kidney 1.1E-06 NA 9.4E-07 2.0E-06
Indeno(1,2,3-cd)pyrene 2.1E-08 NA 1.8E-08 NA 4.0E-08 Kidney 2.7E-06 NA 2.3E-06 5.1E-06
Aroclor-1254 2.1E-09 NA 1.9E-09 NA 4.0E-09 Immune System 1.4E-04 NA 1.3E-04 2.8E-04
Aroclor-1260 1.1E-09 NA 1.0E-09 NA 2.1E-09 Immune System 7.6E-05 NA 7.0E-05 1.5E-04
Aluminum NC NA NC NA Nervous System 6.2E-03 NA -- 6.2E-03
Arsenic 2.2E-06 NA 4.3E-07 NA 2.6E-06 Skin 1.3E-02 NA 2.7E-03 1.6E-02
Beryllium NC NA NC NA GI System 2.4E-04 NA -- 2.4E-04
Chromium NC NA NC NA NOAEL 3.9E-03 NA -- 3.9E-03
Cobalt NC NA NC NA Endocrine 1.0E-02 NA -- 1.0E-02
Copper NC NA NC NA Undetermined 3.0E-04 NA -- 3.0E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 1.6E-03 NA -- 1.6E-03
Mercury NC NA NC NA Immune System 5.3E-05 NA -- 5.3E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-02 NA -- 2.1E-02
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.4E-06 -- 6.0E-07 -- 3E-06 7.2E-02 -- 2.9E-03 7E-02

Uranium-238+D 1.5E-07 NA NA 3.5E-06 3.6E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-235+D 1.8E-09 NA NA 2.3E-07 2.3E-07 NA NA NA
Uranium-234 2.3E-08 NA NA 1.3E-09 2.4E-08 NA NA NA
Thorium-232 2.4E-08 NA NA 1.1E-09 2.5E-08 NA NA NA
Radium-228+D 1.9E-07 NA NA 1.5E-05 1.5E-05 NA NA NA
Thorium-228+D 4.6E-08 NA NA 2.5E-05 2.5E-05 NA NA NA

RADIONUCLIDE TOTAL 4.3E-07 -- -- 4.3E-05 4E-05 -- -- -- --

EXPOSURE POINT TOTAL 5E-05 7E-02

EXPOSURE MEDIUM TOTAL 5E-05 7E-02

SOIL AIR Benzo(a)anthracene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Benzo(a)pyrene NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Benzo(b)fluoranthene NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Benzo(k)fluoranthene NA 8.5E-15 NA NA 8.5E-15 NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.1E-13 NA NA 2.1E-13 NA -- NA
Aroclor-1254 NA 3.9E-14 NA NA 3.9E-14 NA -- NA
Aroclor-1260 NA 2.0E-14 NA NA 2.0E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 8.3E-05 NA 8.3E-05

Arsenic NA 4.1E-10 NA NA 4.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.8E-05 NA 1.8E-05

Beryllium NA 2.7E-11 NA NA 2.7E-11
Immune System / 

Respiratory NA 1.6E-06 NA 1.6E-06
Chromium NA 2.3E-08 NA NA 2.3E-08 Respiratory NA 7.7E-06 NA 7.7E-06
Cobalt NA 1.8E-13 NA NA 1.8E-13 Respiratory NA 3.3E-05 NA 3.3E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.5E-04 NA 1.5E-04
Mercury NA NC NA NA Nervous System NA 3.5E-09 NA 3.5E-09
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.129
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.7E-06 NA 2.7E-06
Vanadium NA NC NA NA NA 9.2E-06 NA 9.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 2.4E-08 -- -- 2E-08 -- 3.0E-04 -- 3E-04

Uranium-238+D NA 9.0E-10 NA NA 9.0E-10 NA NA NA
Uranium-235+D NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Uranium-234 NA 1.8E-10 NA NA 1.8E-10 NA NA NA
Thorium-232 NA 4.4E-10 NA NA 4.4E-10 NA NA NA
Radium-228+D NA 5.3E-11 NA NA 5.3E-11 NA NA NA
Thorium-228+D NA 1.5E-09 NA NA 1.5E-09 NA NA NA

RADIONUCLIDE TOTAL -- 3.1E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 3E-04

EXPOSURE MEDIUM TOTAL 3E-08 3E-04

SOIL TOTAL 5E-05 7E-02
RECEPTOR TOTAL 5E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.8E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.8E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 4.8E-04
TOTAL KIDNEY HI = 2.3E-02

--
--

TOTAL NERVOUS SYSTEM HI = 8.1E-03
TOTAL NOAEL HI = 4.2E-03

--
TOTAL SKIN HI = 1.6E-02

TOTAL RESPIRATORY HI = 4.3E-05
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TABLE 9-F.130
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 8.0E-03 NA -- 8.0E-03
Arsenic 2.0E-06 NA 3.9E-07 NA 2.4E-06 Skin 1.2E-02 NA 2.5E-03 1.5E-02
Beryllium NC NA NC NA GI System 1.7E-04 NA -- 1.7E-04
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Cobalt NC NA NC NA Endocrine 5.7E-03 NA -- 5.7E-03
Copper NC NA NC NA Undetermined 3.6E-04 NA -- 3.6E-04
Iron NC NA NC NA GI System 9.9E-03 NA -- 9.9E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.5E-02 NA -- 1.5E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.4E-03 NA -- 2.4E-03
Vanadium NC NA NC NA Kidney 2.5E-03 NA -- 2.5E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.0E-06 -- 3.9E-07 -- 2E-06 5.9E-02 -- 2.5E-03 6E-02

Uranium-238+D 1.7E-08 NA NA 4.1E-07 4.2E-07 NA NA NA
Uranium-235+D 2.0E-10 NA NA 2.5E-08 2.5E-08 NA NA NA
Uranium-234 2.7E-09 NA NA 1.5E-10 2.8E-09 NA NA NA
Thorium-232 1.7E-08 NA NA 8.1E-10 1.8E-08 NA NA NA
Radium-228+D 1.4E-07 NA NA 1.1E-05 1.1E-05 NA NA NA
Thorium-228+D 3.3E-08 NA NA 1.8E-05 1.8E-05 NA NA NA

RADIONUCLIDE TOTAL 2.1E-07 -- -- 2.9E-05 3E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 6E-02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 3E-05 6E-02

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04

Arsenic NA 3.8E-10 NA NA 3.8E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.6E-05 NA 1.6E-05

Beryllium NA 2.0E-11 NA NA 2.0E-11
Immune System / 

Respiratory NA 1.1E-06 NA 1.1E-06
Chromium NA 1.6E-08 NA NA 1.6E-08 Respiratory NA 5.3E-06 NA 5.3E-06
Cobalt NA 1.0E-13 NA NA 1.0E-13 Respiratory NA 1.9E-05 NA 1.9E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-03 NA 1.4E-03
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-07 NA 3.2E-07
Vanadium NA NC NA NA NA 8.2E-06 NA 8.2E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.6E-08 -- -- 2E-08 -- 1.5E-03 -- 2E-03

Uranium-238+D NA 1.1E-10 NA NA 1.1E-10 NA NA NA
Uranium-235+D NA 1.5E-12 NA NA 1.5E-12 NA NA NA
Uranium-234 NA 2.2E-11 NA NA 2.2E-11 NA NA NA
Thorium-232 NA 3.2E-10 NA NA 3.2E-10 NA NA NA
Radium-228+D NA 3.9E-11 NA NA 3.9E-11 NA NA NA
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.6E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-03

EXPOSURE MEDIUM TOTAL 2E-08 2E-03

SOIL TOTAL 3E-05 6E-02
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TABLE 9-F.130
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 3E-05 6E-02
TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 6E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.6E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.6E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.7E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.0E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 1.1E-06
TOTAL KIDNEY HI = 4.9E-03

--
--

TOTAL NERVOUS SYSTEM HI = 2.4E-02
TOTAL NOAEL HI = 3.0E-03

--
TOTAL SKIN HI = 1.5E-02

TOTAL RESPIRATORY HI = 2.5E-05
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TABLE 9-F.131
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 7.1E-08 NA 2.8E-08 NA 9.8E-08 Kidney 2.3E-05 NA 8.8E-06 3.1E-05
Benzo(a)pyrene 7.4E-07 NA 2.9E-07 NA 1.0E-06 Kidney 2.4E-05 NA 9.2E-06 3.3E-05
Benzo(b)fluoranthene 1.2E-07 NA 4.6E-08 NA 1.6E-07 Kidney 3.8E-05 NA 1.5E-05 5.2E-05
Benzo(k)fluoranthene 1.6E-09 NA 6.2E-10 NA 2.2E-09 Kidney 5.1E-06 NA 2.0E-06 7.0E-06
Carbazole 2.4E-10 NA 7.2E-11 NA 3.1E-10 -- NA --
Indeno(1,2,3-cd)pyrene 3.4E-08 NA 1.3E-08 NA 4.7E-08 Kidney 1.1E-05 NA 4.2E-06 1.5E-05
Aroclor-1254 1.2E-08 NA 5.0E-09 NA 1.7E-08 Immune System 8.4E-03 NA 3.5E-03 1.2E-02
Aroclor-1260 7.2E-09 NA 3.0E-09 NA 1.0E-08 Immune System 5.0E-03 NA 2.1E-03 7.2E-03
Aluminum NC NA NC NA Nervous System 2.2E-02 NA -- 2.2E-02
Arsenic 5.2E-07 NA 4.7E-08 NA 5.7E-07 Skin 8.1E-02 NA 7.3E-03 8.8E-02
Beryllium NC NA NC NA GI System 4.7E-04 NA -- 4.7E-04
Chromium NC NA NC NA NOAEL 2.9E-03 NA -- 2.9E-03
Cobalt NC NA NC NA Endocrine 4.8E-03 NA -- 4.8E-03
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.2E-02 NA -- 5.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.4E-03 NA -- 7.4E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.0E-03 NA -- 5.0E-03
Vanadium NC NA NC NA Kidney 5.6E-03 NA -- 5.6E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.5E-06 -- 4.3E-07 -- 2E-06 2.0E-01 -- 1.3E-02 2E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RT 62 OUTFALL AND 
EMBAYMENT AREA

Uranium-238+D 4.6E-09 NA NA 2.3E-08 2.8E-08 NA NA NA
Uranium-235+D 5.4E-11 NA NA 1.5E-09 1.5E-09 NA NA NA
Uranium-234 7.2E-10 NA NA 8.8E-12 7.3E-10 NA NA NA
Thorium-232 4.1E-09 NA NA 4.1E-11 4.1E-09 NA NA NA
Radium-228+D 3.2E-08 NA NA 5.4E-07 5.7E-07 NA NA NA
Thorium-228+D 7.8E-09 NA NA 9.2E-07 9.3E-07 NA NA NA

RADIONUCLIDE TOTAL 4.9E-08 -- -- 1.5E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 2E-01

EXPOSURE MEDIUM TOTAL 3E-06 2E-01

SOIL AIR Benzo(a)anthracene NA 9.5E-11 NA NA 9.5E-11 NA -- NA
Benzo(a)pyrene NA 1.0E-09 NA NA 1.0E-09 NA -- NA
Benzo(b)fluoranthene NA 1.6E-10 NA NA 1.6E-10 NA -- NA
Benzo(k)fluoranthene NA 2.1E-12 NA NA 2.1E-12 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.5E-11 NA NA 4.5E-11 Developmental / Liver NA -- NA
Aroclor-1254 NA 3.1E-11 NA NA 3.1E-11 NA -- NA
Aroclor-1260 NA 1.8E-11 NA NA 1.8E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 3.9E-02 NA 3.9E-02

Arsenic NA 1.3E-08 NA NA 1.3E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.4E-02 NA 1.4E-02

Beryllium NA 2.9E-10 NA NA 2.9E-10
Immune System / 

Respiratory NA 4.2E-04 NA 4.2E-04
Chromium NA 6.3E-07 NA NA 6.3E-07 Respiratory NA 5.2E-03 NA 5.2E-03
Cobalt NA 4.7E-12 NA NA 4.7E-12 Respiratory NA 6.5E-03 NA 6.5E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA
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TABLE 9-F.131
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Manganese NA NC NA NA Nervous System NA 9.4E-02 NA 9.4E-02
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.2E-04 NA 2.2E-04
Vanadium NA NC NA NA NA 5.0E-03 NA 5.0E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA

CHEMICAL TOTAL -- 6.4E-07 -- -- 6E-07 -- 1.6E-01 -- 2E-01

Uranium-238+D NA 3.8E-09 NA NA 3.8E-09 NA NA NA
Uranium-235+D NA 5.3E-11 NA NA 5.3E-11 NA NA NA
Uranium-234 NA 7.9E-10 NA NA 7.9E-10 NA NA NA
Thorium-232 NA 1.0E-08 NA NA 1.0E-08 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.4E-08 NA NA 3.4E-08 NA NA NA

RADIONUCLIDE TOTAL -- 5.0E-08 -- -- 5E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 4E-06 4E-01
RECEPTOR TOTAL 4E-06 4E-01

TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NOTES:

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.4E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.4E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.8E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 5.2E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.9E-02
TOTAL KIDNEY HI = 1.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 8.8E-02

TOTAL RESPIRATORY HI = 1.2E-02
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TABLE 9-F.132
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Benzo(a)anthracene 1.9E-08 NA 7.6E-09 NA 2.7E-08 Kidney 6.2E-06 NA 2.4E-06 8.6E-06
Benzo(a)pyrene 2.0E-07 NA 8.0E-08 NA 2.8E-07 Kidney 6.5E-06 NA 2.6E-06 9.1E-06
Benzo(b)fluoranthene 3.3E-08 NA 1.3E-08 NA 4.6E-08 Kidney 1.1E-05 NA 4.1E-06 1.5E-05
Benzo(k)fluoranthene 8.6E-10 NA 3.4E-10 NA 1.2E-09 Kidney 2.8E-06 NA 1.1E-06 3.8E-06
Carbazole 8.9E-11 NA 2.7E-11 NA 1.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 1.2E-08 NA 4.6E-09 NA 1.7E-08 Kidney 3.8E-06 NA 1.5E-06 5.3E-06
Aluminum NC NA NC NA Nervous System 3.3E-02 NA -- 3.3E-02
Arsenic 5.7E-07 NA 5.1E-08 NA 6.2E-07 Skin 8.8E-02 NA 7.9E-03 9.6E-02
Chromium NC NA NC NA NOAEL 3.9E-03 NA -- 3.9E-03
Cobalt NC NA NC NA Endocrine 5.4E-03 NA -- 5.4E-03
Copper NC NA NC NA Undetermined 2.8E-03 NA -- 2.8E-03
Iron NC NA NC NA GI System 9.0E-02 NA -- 9.0E-02
Manganese NC NA NC NA Nervous System 7.0E-03 NA -- 7.0E-03
Mercury NC NA NC NA Kidney 6.5E-05 NA -- 6.5E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.0E-02 NA -- 3.0E-02
Vanadium NC NA NC NA Kidney 1.0E-02 NA -- 1.0E-02
Zirconium NA -- NA --

--

CHEMICAL TOTAL 8.4E-07 -- 1.6E-07 -- 1E-06 2.7E-01 -- 8.0E-03 3E-01

Uranium-238+D 2.9E-08 NA NA 1.5E-07 1.8E-07 NA NA NA
Uranium-235+D 3.4E-10 NA NA 9.0E-09 9.4E-09 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RT 62 OUTFALL AND 
EMBAYMENT AREA

Uranium-234 4.6E-09 NA NA 5.7E-11 4.7E-09 NA NA NA
Thorium-232 4.1E-09 NA NA 4.1E-11 4.2E-09 NA NA NA
Radium-228+D 3.3E-08 NA NA 5.5E-07 5.8E-07 NA NA NA
Thorium-228+D 7.9E-09 NA NA 9.4E-07 9.5E-07 NA NA NA

RADIONUCLIDE TOTAL 7.9E-08 -- -- 1.6E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01

SOIL AIR Benzo(a)anthracene NA 2.6E-11 NA NA 2.6E-11 NA -- NA
Benzo(a)pyrene NA 2.8E-10 NA NA 2.8E-10 NA -- NA
Benzo(b)fluoranthene NA 4.5E-11 NA NA 4.5E-11 NA -- NA
Benzo(k)fluoranthene NA 1.2E-12 NA NA 1.2E-12 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.6E-11 NA NA 1.6E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.8E-02 NA 5.8E-02

Arsenic NA 1.5E-08 NA NA 1.5E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.6E-02 NA 1.6E-02
Chromium NA 8.5E-07 NA NA 8.5E-07 Respiratory NA 7.1E-03 NA 7.1E-03
Cobalt NA 5.2E-12 NA NA 5.2E-12 Respiratory NA 7.2E-03 NA 7.2E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 9.0E-02 NA 9.0E-02
Mercury NA NC NA NA Nervous System NA 3.9E-06 NA 3.9E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA
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TABLE 9-F.132
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - RT 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-03 NA 1.4E-03
Vanadium NA NC NA NA NA 9.0E-03 NA 9.0E-03
Zirconium NA NA -- NA

CHEMICAL TOTAL -- 8.6E-07 -- -- 9E-07 -- 1.9E-01 -- 2E-01

Uranium-238+D NA 2.4E-08 NA NA 2.4E-08 NA NA NA
Uranium-235+D NA 3.3E-10 NA NA 3.3E-10 NA NA NA
Uranium-234 NA 5.1E-09 NA NA 5.1E-09 NA NA NA
Thorium-232 NA 1.0E-08 NA NA 1.0E-08 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.4E-08 NA NA 3.4E-08 NA NA NA

RADIONUCLIDE TOTAL -- 7.5E-08 -- -- 8E-08 -- -- -- --

EXPOSURE POINT TOTAL 9E-07 2E-01

EXPOSURE MEDIUM TOTAL 9E-07 2E-01

SOIL TOTAL 4E-06 5E-01
RECEPTOR TOTAL 4E-06 5E-01

TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.6E-02
NA Not applicable; exposure route not applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL HI 1 6E 02

DUST AT RT 62 OUTFALL AND 
EMBAYMENT AREA

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.6E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.4E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 9.0E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 4.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.0E-01
TOTAL NOAEL HI = 6.7E-03

--
TOTAL SKIN HI = 9.6E-02

TOTAL RESPIRATORY HI = 1.4E-02
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TABLE 9-F.133
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 WEST Benzo(a)pyrene 2.5E-08 NA 9.8E-09 NA 3.5E-08 Kidney 8.0E-07 NA 3.1E-07 1.1E-06
Benzo(b)fluoranthene 2.7E-09 NA 1.0E-09 NA 3.7E-09 Kidney 8.6E-07 NA 3.3E-07 1.2E-06
Benzo(k)fluoranthene 1.1E-10 NA 4.1E-11 NA 1.5E-10 Kidney 3.4E-07 NA 1.3E-07 4.7E-07
Aluminum NC NA NC NA Nervous System 4.0E-02 NA -- 4.0E-02
Arsenic 5.6E-07 NA 5.0E-08 NA 6.1E-07 Skin 8.7E-02 NA 7.8E-03 9.5E-02
Beryllium NC NA NC NA GI System 6.9E-04 NA -- 6.9E-04
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Cobalt NC NA NC NA Endocrine 2.9E-03 NA -- 2.9E-03
Copper NC NA NC NA Undetermined 1.3E-03 NA -- 1.3E-03
Iron NC NA NC NA GI System 5.3E-02 NA -- 5.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 4.5E-03 NA -- 4.5E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.2E-03 NA -- 3.2E-03
Vanadium NC NA NC NA Kidney 6.8E-03 NA -- 6.8E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 5.9E-07 -- 6.1E-08 -- 6E-07 2.0E-01 -- 7.8E-03 2E-01

Uranium-238+D 3.1E-09 NA NA 1.6E-08 1.9E-08 NA NA NA
Uranium-235+D 3.6E-11 NA NA 9.7E-10 1.0E-09 NA NA NA
Uranium-234 4.6E-10 NA NA 5.7E-12 4.7E-10 NA NA NA
Thorium-232 4.5E-09 NA NA 4.5E-11 4.5E-09 NA NA NA
Radium-228+D 3.5E-08 NA NA 6.0E-07 6.3E-07 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Thorium-228+D 8.6E-09 NA NA 1.0E-06 1.0E-06 NA NA NA

RADIONUCLIDE TOTAL 5.2E-08 -- -- 1.6E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-06 2E-01

EXPOSURE MEDIUM TOTAL 2E-06 2E-01

SOIL AIR DUST AT AOI 14 WEST Benzo(a)pyrene NA 3.4E-11 NA NA 3.4E-11 NA -- NA
Benzo(b)fluoranthene NA 3.6E-12 NA NA 3.6E-12 NA -- NA
Benzo(k)fluoranthene NA 1.4E-13 NA NA 1.4E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 7.1E-02 NA 7.1E-02

Arsenic NA 1.4E-08 NA NA 1.4E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.6E-02 NA 1.6E-02

Beryllium NA 4.3E-10 NA NA 4.3E-10
Immune System / 

Respiratory NA 6.2E-04 NA 6.2E-04
Chromium NA 5.8E-07 NA NA 5.8E-07 Respiratory NA 4.9E-03 NA 4.9E-03
Cobalt NA 2.8E-12 NA NA 2.8E-12 Respiratory NA 3.9E-03 NA 3.9E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.8E-02 NA 5.8E-02
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-04 NA 1.4E-04
Vanadium NA NC NA NA NA 6.1E-03 NA 6.1E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA

CHEMICAL TOTAL -- 6.0E-07 -- -- 6E-07 -- 1.6E-01 -- 2E-01
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TABLE 9-F.133
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A1 - AOI 14 WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A1 - AOI 14 WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 WEST Uranium-238+D NA 2.5E-09 NA NA 2.5E-09 NA NA NA
Uranium-235+D NA 3.6E-11 NA NA 3.6E-11 NA NA NA
Uranium-234 NA 5.1E-10 NA NA 5.1E-10 NA NA NA
Thorium-232 NA 1.1E-08 NA NA 1.1E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.7E-08 NA NA 3.7E-08 NA NA NA

RADIONUCLIDE TOTAL -- 5.3E-08 -- -- 5E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 3E-06 4E-01
RECEPTOR TOTAL 3E-06 4E-01

TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.6E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.6E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.9E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.4E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 6.2E-04
TOTAL KIDNEY HI = 1.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.9E-01
TOTAL NOAEL HI = 4.1E-03

--
TOTAL SKIN HI = 9.5E-02

TOTAL RESPIRATORY HI = 9.4E-03

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
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TABLE 9-F.134
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 SOUTH Benzo(a)anthracene 1.0E-08 NA 3.9E-09 NA 1.4E-08 Kidney 3.2E-06 NA 1.3E-06 4.5E-06
Benzo(a)pyrene 3.4E-08 NA 1.3E-08 NA 4.7E-08 Kidney 1.1E-06 NA 4.2E-07 1.5E-06
Benzo(b)fluoranthene 3.4E-09 NA 1.3E-09 NA 4.7E-09 Kidney 1.1E-06 NA 4.2E-07 1.5E-06
Benzo(k)fluoranthene 2.2E-10 NA 8.5E-11 NA 3.0E-10 Kidney 7.0E-07 NA 2.7E-07 9.7E-07
Carbazole 5.0E-11 NA 1.5E-11 NA 6.5E-11 -- NA --
Indeno(1,2,3-cd)pyrene 3.0E-09 NA 1.2E-09 NA 4.2E-09 Kidney 9.6E-07 NA 3.7E-07 1.3E-06
Aroclor-1254 2.1E-08 NA 8.9E-09 NA 3.0E-08 Immune System 1.5E-02 NA 6.2E-03 2.1E-02
Aroclor-1260 2.8E-09 NA 1.2E-09 NA 3.9E-09 Immune System 1.9E-03 NA 8.1E-04 2.8E-03
Aluminum NC NA NC NA Nervous System 3.6E-02 NA -- 3.6E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 6.5E-04 NA -- 6.5E-04
Arsenic 5.6E-07 NA 5.0E-08 NA 6.1E-07 Skin 8.7E-02 NA 7.8E-03 9.5E-02
Beryllium NC NA NC NA GI System 7.4E-04 NA -- 7.4E-04
Chromium NC NA NC NA NOAEL 2.5E-03 NA -- 2.5E-03
Cobalt NC NA NC NA Endocrine 3.2E-03 NA -- 3.2E-03
Copper NC NA NC NA Undetermined 7.3E-04 NA -- 7.3E-04
Iron NC NA NC NA GI System 5.5E-02 NA -- 5.5E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.9E-02 NA -- 1.9E-02
Vanadium NC NA NC NA Kidney 7.4E-03 NA -- 7.4E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 2.3E-04 NA 6.8E-05 2.9E-04
--

CHEMICAL TOTAL 6.3E-07 -- 8.0E-08 -- 7E-07 2.4E-01 -- 1.5E-02 3E-01

Uranium-238+D 1.8E-08 NA NA 9.1E-08 1.1E-07 NA NA NA
Uranium-235+D 2.1E-10 NA NA 5.7E-09 5.9E-09 NA NA NA
Uranium-234 2.8E-09 NA NA 3.4E-11 2.8E-09 NA NA NA
Thorium-232 4.5E-09 NA NA 4.5E-11 4.5E-09 NA NA NA
Radium-228+D 3.5E-08 NA NA 6.0E-07 6.3E-07 NA NA NA
Thorium-228+D 8.6E-09 NA NA 1.0E-06 1.0E-06 NA NA NA

RADIONUCLIDE TOTAL 6.9E-08 -- -- 1.7E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-06 3E-01

EXPOSURE MEDIUM TOTAL 2E-06 3E-01

SOIL AIR DUST AT AOI 14 SOUTH Benzo(a)anthracene NA 1.4E-11 NA NA 1.4E-11 NA -- NA
Benzo(a)pyrene NA 4.5E-11 NA NA 4.5E-11 NA -- NA
Benzo(b)fluoranthene NA 4.5E-12 NA NA 4.5E-12 NA -- NA
Benzo(k)fluoranthene NA 3.0E-13 NA NA 3.0E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 4.0E-12 NA NA 4.0E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 5.4E-11 NA NA 5.4E-11 NA -- NA
Aroclor-1260 NA 7.1E-12 NA NA 7.1E-12 NA -- NA
Aluminum NA NC NA NA Nervous System NA 6.4E-02 NA 6.4E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 1.4E-08 NA NA 1.4E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.6E-02 NA 1.6E-02

Beryllium NA 4.6E-10 NA NA 4.6E-10
Immune System / 

Respiratory NA 6.6E-04 NA 6.6E-04
Chromium NA 5.3E-07 NA NA 5.3E-07 Respiratory NA 4.4E-03 NA 4.4E-03
Cobalt NA 3.1E-12 NA NA 3.1E-12 Respiratory NA 4.3E-03 NA 4.3E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
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TABLE 9-F.134
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A2 - AOI 14 SOUTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A2 - AOI 14 SOUTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 SOUTH Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-01 NA 1.4E-01
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 8.5E-04 NA 8.5E-04
Vanadium NA NC NA NA NA 6.6E-03 NA 6.6E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.2E-06 NA 1.2E-06

CHEMICAL TOTAL -- 5.5E-07 -- -- 5E-07 -- 2.4E-01 -- 2E-01

Uranium-238+D NA 1.5E-08 NA NA 1.5E-08 NA NA NA
Uranium-235+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA
Uranium-234 NA 3.0E-09 NA NA 3.0E-09 NA NA NA
Thorium-232 NA 1.1E-08 NA NA 1.1E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.7E-08 NA NA 3.7E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.8E-08 -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 6E-07 2E-01

EXPOSURE MEDIUM TOTAL 6E-07 2E-01

SOIL TOTAL 3E-06 5E-01
RECEPTOR TOTAL 3E-06 5E-01

TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01TOTAL RISK ACROSS ALL MEDIA 3E 06 TOTAL HAZARD ACROSS ALL MEDIA 5E 01

NOTES: TOTAL GENERAL TOXICITY HI = 6.5E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.6E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.6E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.2E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.5E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 6.5E-04

TOTAL IMMUNE SYSTEM HI = 2.5E-02
TOTAL KIDNEY HI = 2.7E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.7E-01
TOTAL NOAEL HI = 3.2E-03

--
TOTAL SKIN HI = 9.5E-02

TOTAL RESPIRATORY HI = 9.4E-03
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TABLE 9-F.135
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 EAST Aluminum NC NA NC NA Nervous System 4.0E-02 NA -- 4.0E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 8.9E-04 NA -- 8.9E-04
Arsenic 1.1E-06 NA 9.7E-08 NA 1.2E-06 Skin 1.7E-01 NA 1.5E-02 1.8E-01
Beryllium NC NA NC NA GI System 6.9E-04 NA -- 6.9E-04
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Cobalt NC NA NC NA Endocrine 2.7E-03 NA -- 2.7E-03
Copper NC NA NC NA Undetermined 4.2E-04 NA -- 4.2E-04
Iron NC NA NC NA GI System 5.4E-02 NA -- 5.4E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.9E-03 NA -- 5.9E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.2E-03 NA -- 4.2E-03
Vanadium NC NA NC NA Kidney 7.4E-03 NA -- 7.4E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.1E-06 -- 9.7E-08 -- 1E-06 2.9E-01 -- 1.5E-02 3E-01

Uranium-238+D 4.0E-09 NA NA 2.0E-08 2.4E-08 NA NA NA
Uranium-235+D 4.6E-11 NA NA 1.2E-09 1.3E-09 NA NA NA
Uranium-234 6.3E-10 NA NA 7.8E-12 6.4E-10 NA NA NA
Th i 232 4 3E 09 NA NA 4 3E 11 4 3E 09 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Thorium-232 4.3E-09 NA NA 4.3E-11 4.3E-09 NA NA NA
Radium-228+D 3.4E-08 NA NA 5.7E-07 6.0E-07 NA NA NA
Thorium-228+D 8.2E-09 NA NA 9.7E-07 9.8E-07 NA NA NA

RADIONUCLIDE TOTAL 5.1E-08 -- -- 1.6E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01

SOIL AIR DUST AT AOI 14 EAST Aluminum NA NC NA NA Nervous System NA 7.2E-02 NA 7.2E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 2.8E-08 NA NA 2.8E-08

Developmental / 
Cardiovascular / Nervous 

System NA 3.0E-02 NA 3.0E-02

Beryllium NA 4.3E-10 NA NA 4.3E-10
Immune System / 

Respiratory NA 6.2E-04 NA 6.2E-04
Chromium NA 5.8E-07 NA NA 5.8E-07 Respiratory NA 4.8E-03 NA 4.8E-03
Cobalt NA 2.6E-12 NA NA 2.6E-12 Respiratory NA 3.6E-03 NA 3.6E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.5E-02 NA 7.5E-02
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.9E-04 NA 1.9E-04
Vanadium NA NC NA NA NA 6.6E-03 NA 6.6E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA

CHEMICAL TOTAL -- 6.1E-07 -- -- 6E-07 -- 1.9E-01 -- 2E-01
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TABLE 9-F.135
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A3 - AOI 14 EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A3 - AOI 14 EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 EAST Uranium-238+D NA 3.3E-09 NA NA 3.3E-09 NA NA NA
Uranium-235+D NA 4.5E-11 NA NA 4.5E-11 NA NA NA
Uranium-234 NA 6.9E-10 NA NA 6.9E-10 NA NA NA
Thorium-232 NA 1.1E-08 NA NA 1.1E-08 NA NA NA
Radium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA
Thorium-228+D NA 3.5E-08 NA NA 3.5E-08 NA NA NA

RADIONUCLIDE TOTAL -- 5.1E-08 -- -- 5E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 3E-06 5E-01
RECEPTOR TOTAL 3E-06 5E-01

TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: TOTAL GENERAL TOXICITY HI = 8.9E-04
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.0E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.0E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.7E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.4E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 8.9E-04

TOTAL IMMUNE SYSTEM HI 6 2E 04TOTAL IMMUNE SYSTEM HI = 6.2E-04
TOTAL KIDNEY HI = 1.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.2E-01
TOTAL NOAEL HI = 3.1E-03

--
TOTAL SKIN HI = 1.8E-01

TOTAL RESPIRATORY HI = 9.1E-03
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F-135-Future-A3-Adult-CW.xls, SUMMARY Page 2 of 2 7/17/2012



TABLE 9-F.136
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 NORTH Benzo(a)anthracene 4.7E-09 NA 1.8E-09 NA 6.6E-09 Kidney 1.5E-06 NA 5.9E-07 2.1E-06
Benzo(a)pyrene 5.1E-08 NA 2.0E-08 NA 7.0E-08 Kidney 1.6E-06 NA 6.3E-07 2.2E-06
Benzo(b)fluoranthene 7.4E-09 NA 2.9E-09 NA 1.0E-08 Kidney 2.4E-06 NA 9.2E-07 3.3E-06
Benzo(k)fluoranthene 2.6E-10 NA 1.0E-10 NA 3.7E-10 Kidney 8.4E-07 NA 3.3E-07 1.2E-06
Carbazole 2.2E-11 NA 6.6E-12 NA 2.9E-11 -- NA --
Indeno(1,2,3-cd)pyrene 7.1E-09 NA 2.8E-09 NA 9.8E-09 Kidney 2.3E-06 NA 8.8E-07 3.1E-06
Aroclor-1254 3.2E-07 NA 1.4E-07 NA 4.6E-07 Immune System 2.3E-01 NA 9.5E-02 3.2E-01
Aroclor-1260 7.8E-08 NA 3.3E-08 NA 1.1E-07 Immune System 5.5E-02 NA 2.3E-02 7.8E-02
Aluminum NC NA NC NA Nervous System 3.4E-02 NA -- 3.4E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 2.6E-03 NA -- 2.6E-03
Arsenic 9.0E-07 NA 8.1E-08 NA 9.8E-07 Skin 1.4E-01 NA 1.3E-02 1.5E-01
Beryllium NC NA NC NA GI System 2.3E-03 NA -- 2.3E-03
Chromium NC NA NC NA NOAEL 2.6E-03 NA -- 2.6E-03
Cobalt NC NA NC NA Endocrine 4.0E-03 NA -- 4.0E-03
Copper NC NA NC NA Undetermined 1.4E-02 NA -- 1.4E-02
Iron NC NA NC NA GI System 5.2E-02 NA -- 5.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.3E-03 NA -- 9.3E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.8E-02 NA -- 2.8E-02
Vanadium NC NA NC NA Kidney 7.1E-03 NA -- 7.1E-03
Zirconium NC NA NC NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Zirconium NC NA NC NA -- NA --
--

CHEMICAL TOTAL 1.4E-06 -- 2.8E-07 -- 2E-06 5.8E-01 -- 1.3E-01 7E-01

Uranium-238+D 2.7E-08 NA NA 1.4E-07 1.6E-07 NA NA NA
Uranium-235+D 3.2E-10 NA NA 8.5E-09 8.8E-09 NA NA NA
Uranium-234 4.1E-09 NA NA 5.1E-11 4.2E-09 NA NA NA
Thorium-232 3.7E-09 NA NA 3.7E-11 3.7E-09 NA NA NA
Radium-228+D 2.9E-08 NA NA 4.9E-07 5.2E-07 NA NA NA
Thorium-228+D 7.1E-09 NA NA 8.5E-07 8.5E-07 NA NA NA

RADIONUCLIDE TOTAL 7.1E-08 -- -- 1.5E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 7E-01

EXPOSURE MEDIUM TOTAL 3E-06 7E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)anthracene NA 6.4E-12 NA NA 6.4E-12 NA -- NA
Benzo(a)pyrene NA 6.8E-11 NA NA 6.8E-11 NA -- NA
Benzo(b)fluoranthene NA 1.0E-11 NA NA 1.0E-11 NA -- NA
Benzo(k)fluoranthene NA 3.5E-13 NA NA 3.5E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 9.5E-12 NA NA 9.5E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 8.2E-10 NA NA 8.2E-10 NA -- NA
Aroclor-1260 NA 2.0E-10 NA NA 2.0E-10 NA -- NA
Aluminum NA NC NA NA Nervous System NA 6.2E-02 NA 6.2E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 2.3E-08 NA NA 2.3E-08

Developmental / 
Cardiovascular / Nervous 

System NA 2.5E-02 NA 2.5E-02

Beryllium NA 1.4E-09 NA NA 1.4E-09
Immune System / 

Respiratory NA 2.0E-03 NA 2.0E-03
Chromium NA 5.6E-07 NA NA 5.6E-07 Respiratory NA 4.6E-03 NA 4.6E-03
Cobalt NA 3.9E-12 NA NA 3.9E-12 Respiratory NA 5.3E-03 NA 5.3E-03
Copper NA NC NA NA NA -- NA
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TABLE 9-F.136
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.2E-01 NA 1.2E-01
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.3E-03 NA 1.3E-03
Vanadium NA NC NA NA NA 6.4E-03 NA 6.4E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA

CHEMICAL TOTAL -- 5.8E-07 -- -- 6E-07 -- 2.2E-01 -- 2E-01

Uranium-238+D NA 2.2E-08 NA NA 2.2E-08 NA NA NA
Uranium-235+D NA 3.1E-10 NA NA 3.1E-10 NA NA NA
Uranium-234 NA 4.5E-09 NA NA 4.5E-09 NA NA NA
Thorium-232 NA 9.3E-09 NA NA 9.3E-09 NA NA NA
Radium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA
Thorium-228+D NA 3.1E-08 NA NA 3.1E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.8E-08 -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 6E-07 2E-01

EXPOSURE MEDIUM TOTAL 6E-07 2E-01

SOIL TOTAL 4E-06 9E-01
RECEPTOR TOTAL 4E-06 9E-01

TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 9E-01

NOTES: TOTAL GENERAL TOXICITY HI = 2.6E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.5E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.5E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.0E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 5.5E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 2.6E-03

TOTAL IMMUNE SYSTEM HI = 4.0E-01
TOTAL KIDNEY HI = 3.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.5E-01
TOTAL NOAEL HI = 1.7E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 1.2E-02
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TABLE 9-F.137
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 14 NORTH Benzo(a)pyrene 3.2E-08 NA 1.2E-08 NA 4.4E-08 Kidney 1.0E-06 NA 3.9E-07 1.4E-06
Aroclor-1254 1.3E-08 NA 5.4E-09 NA 1.8E-08 Immune System 9.0E-03 NA 3.8E-03 1.3E-02
Aroclor-1260 4.6E-09 NA 1.9E-09 NA 6.6E-09 Immune System 3.2E-03 NA 1.4E-03 4.6E-03
Aluminum NC NA NC NA Nervous System 3.1E-02 NA -- 3.1E-02
Arsenic 4.9E-07 NA 4.4E-08 NA 5.4E-07 Skin 7.6E-02 NA 6.9E-03 8.3E-02
Chromium NC NA NC NA NOAEL 2.6E-03 NA -- 2.6E-03
Cobalt NC NA NC NA Endocrine 4.1E-03 NA -- 4.1E-03
Copper NC NA NC NA Undetermined 1.9E-03 NA -- 1.9E-03
Iron NC NA NC NA GI System 4.5E-02 NA -- 4.5E-02
Manganese NC NA NC NA Nervous System 5.9E-03 NA -- 5.9E-03
Mercury NC NA NC NA Kidney 4.8E-05 NA -- 4.8E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.1E-02 NA -- 1.1E-02
Vanadium NC NA NC NA Kidney 5.0E-03 NA -- 5.0E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 5.4E-07 -- 6.4E-08 -- 6E-07 1.9E-01 -- 1.2E-02 2E-01

Uranium-238+D 1.0E-08 NA NA 5.2E-08 6.2E-08 NA NA NA
Uranium-235+D 1.2E-10 NA NA 3.2E-09 3.4E-09 NA NA NA
Uranium-234 1.6E-09 NA NA 2.0E-11 1.6E-09 NA NA NA
Thorium-232 5.1E-09 NA NA 5.1E-11 5.2E-09 NA NA NA
Radium-228+D 4.0E-08 NA NA 6.8E-07 7.2E-07 NA NA NA
Thorium-228+D 9.8E-09 NA NA 1.2E-06 1.2E-06 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RADIONUCLIDE TOTAL 6.7E-08 -- -- 1.9E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 2E-01

EXPOSURE MEDIUM TOTAL 3E-06 2E-01

SOIL AIR DUST AT AOI 14 NORTH Benzo(a)pyrene NA 4.3E-11 NA NA 4.3E-11 NA -- NA
Aroclor-1254 NA 3.3E-11 NA NA 3.3E-11 NA -- NA
Aroclor-1260 NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.5E-02 NA 5.5E-02

Arsenic NA 1.3E-08 NA NA 1.3E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.4E-02 NA 1.4E-02
Chromium NA 5.6E-07 NA NA 5.6E-07 Respiratory NA 4.7E-03 NA 4.7E-03
Cobalt NA 4.0E-12 NA NA 4.0E-12 Respiratory NA 5.5E-03 NA 5.5E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.5E-02 NA 7.5E-02
Mercury NA NC NA NA Nervous System NA 2.9E-06 NA 2.9E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.8E-04 NA 4.8E-04
Vanadium NA NC NA NA NA 4.5E-03 NA 4.5E-03
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 5.7E-07 -- -- 6E-07 -- 1.6E-01 -- 2E-01
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TABLE 9-F.137
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 14 NORTH Uranium-238+D NA 8.3E-09 NA NA 8.3E-09 NA NA NA
Uranium-235+D NA 1.2E-10 NA NA 1.2E-10 NA NA NA
Uranium-234 NA 1.8E-09 NA NA 1.8E-09 NA NA NA
Thorium-232 NA 1.3E-08 NA NA 1.3E-08 NA NA NA
Radium-228+D NA 1.5E-09 NA NA 1.5E-09 NA NA NA
Thorium-228+D NA 4.2E-08 NA NA 4.2E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.7E-08 -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 6E-07 2E-01

EXPOSURE MEDIUM TOTAL 6E-07 2E-01

SOIL TOTAL 3E-06 4E-01
RECEPTOR TOTAL 3E-06 4E-01

TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.4E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.4E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.1E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 4.5E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.7E-02
TOTAL KIDNEY HI = 1.6E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 4.5E-03

--
TOTAL SKIN HI = 8.3E-02

TOTAL RESPIRATORY HI = 1.0E-02
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TABLE 9-F.138
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 6.7E-10 NA 2.6E-10 NA 9.4E-10 Kidney 2.2E-07 NA 8.4E-08 3.0E-07
Benzo(a)pyrene 4.0E-08 NA 1.6E-08 NA 5.6E-08 Kidney 1.3E-06 NA 5.0E-07 1.8E-06
Benzo(b)fluoranthene 3.8E-09 NA 1.5E-09 NA 5.2E-09 Kidney 1.2E-06 NA 4.7E-07 1.7E-06
Benzo(k)fluoranthene 1.4E-10 NA 5.6E-11 NA 2.0E-10 Kidney 4.6E-07 NA 1.8E-07 6.4E-07
Carbazole 3.8E-11 NA 1.1E-11 NA 4.9E-11 -- NA --
Indeno(1,2,3-cd)pyrene 2.1E-09 NA 8.3E-10 NA 2.9E-09 Kidney 6.8E-07 NA 2.6E-07 9.4E-07
Aroclor-1254 1.5E-06 NA 6.3E-07 NA 2.1E-06 Immune System 1.0E+00 NA 4.4E-01 1.5E+00
Aroclor-1260 2.2E-07 NA 9.2E-08 NA 3.1E-07 Immune System 1.5E-01 NA 6.4E-02 2.2E-01
Aluminum NC NA NC NA Nervous System 3.2E-02 NA -- 3.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.3E-03 NA -- 7.3E-03
Arsenic 6.0E-07 NA 5.4E-08 NA 6.6E-07 Skin 9.4E-02 NA 8.4E-03 1.0E-01
Beryllium NC NA NC NA GI System 5.6E-03 NA -- 5.6E-03
Chromium NC NA NC NA NOAEL 4.0E-03 NA -- 4.0E-03
Cobalt NC NA NC NA Endocrine 4.3E-03 NA -- 4.3E-03
Copper NC NA NC NA Undetermined 1.8E-02 NA -- 1.8E-02
Iron NC NA NC NA GI System 7.3E-02 NA -- 7.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.7E-03 NA -- 7.7E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-01 NA -- 1.3E-01
Vanadium NC NA NC NA Kidney 6.5E-03 NA -- 6.5E-03
Zirconium NC NA NC NA -- NA --

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 3.7E-04 NA 1.1E-04 4.8E-04
--

CHEMICAL TOTAL 2.4E-06 -- 7.9E-07 -- 3E-06 1.6E+00 -- 5.1E-01 2E+00

Uranium-238+D 1.3E-07 NA NA 6.3E-07 7.6E-07 NA NA NA
Uranium-235+D 1.5E-09 NA NA 4.0E-08 4.2E-08 NA NA NA
Uranium-234 1.9E-08 NA NA 2.4E-10 2.0E-08 NA NA NA
Thorium-232 3.9E-09 NA NA 3.9E-11 4.0E-09 NA NA NA
Radium-228+D 3.1E-08 NA NA 5.2E-07 5.5E-07 NA NA NA
Thorium-228+D 7.5E-09 NA NA 8.9E-07 9.0E-07 NA NA NA

RADIONUCLIDE TOTAL 1.9E-07 -- -- 2.1E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 5E-06 2E+00

EXPOSURE MEDIUM TOTAL 5E-06 2E+00

SOIL AIR Benzo(a)anthracene NA 9.1E-13 NA NA 9.1E-13 NA -- NA
Benzo(a)pyrene NA 5.4E-11 NA NA 5.4E-11 NA -- NA
Benzo(b)fluoranthene NA 5.1E-12 NA NA 5.1E-12 NA -- NA
Benzo(k)fluoranthene NA 2.0E-13 NA NA 2.0E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.9E-12 NA NA 2.9E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 3.8E-09 NA NA 3.8E-09 NA -- NA
Aroclor-1260 NA 5.6E-10 NA NA 5.6E-10 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.8E-02 NA 5.8E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 1.5E-08 NA NA 1.5E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.7E-02 NA 1.7E-02

Beryllium NA 3.4E-09 NA NA 3.4E-09
Immune System / 

Respiratory NA 5.0E-03 NA 5.0E-03
Chromium NA 8.7E-07 NA NA 8.7E-07 Respiratory NA 7.2E-03 NA 7.2E-03
Cobalt NA 4.2E-12 NA NA 4.2E-12 Respiratory NA 5.8E-03 NA 5.8E-03
Copper NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.138
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 9.8E-02 NA 9.8E-02
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 5.9E-03 NA 5.9E-03
Vanadium NA NC NA NA NA 5.8E-03 NA 5.8E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.0E-06 NA 2.0E-06

CHEMICAL TOTAL -- 8.9E-07 -- -- 9E-07 -- 2.0E-01 -- 2E-01

Uranium-238+D NA 1.0E-07 NA NA 1.0E-07 NA NA NA
Uranium-235+D NA 1.5E-09 NA NA 1.5E-09 NA NA NA
Uranium-234 NA 2.1E-08 NA NA 2.1E-08 NA NA NA
Thorium-232 NA 9.8E-09 NA NA 9.8E-09 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.2E-08 NA NA 3.2E-08 NA NA NA

RADIONUCLIDE TOTAL -- 1.7E-07 -- -- 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 2E-01

EXPOSURE MEDIUM TOTAL 1E-06 2E-01

SOIL TOTAL 6E-06 2E+00
RECEPTOR TOTAL 6E-06 2E+00

TOTAL RISK ACROSS ALL MEDIA 6E 06 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

DUST AT AOI 8 SWEEPINGS 
AREA

TOTAL RISK ACROSS ALL MEDIA 6E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 7.3E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.7E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.7E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.3E-03

--
Prepared by / Date: KJC 05/24/12 TOTAL GI SYSTEM HI = 7.9E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 7.3E-03

TOTAL IMMUNE SYSTEM HI = 1.7E+00
TOTAL KIDNEY HI = 1.4E-01

--
--

TOTAL NERVOUS SYSTEM HI = 2.1E-01
TOTAL NOAEL HI = 2.2E-02

--
TOTAL SKIN HI = 1.0E-01

TOTAL RESPIRATORY HI = 1.8E-02
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TABLE 9-F.139
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)anthracene 5.8E-09 NA 2.3E-09 NA 8.1E-09 Kidney 1.9E-06 NA 7.2E-07 2.6E-06
Benzo(a)pyrene 4.7E-08 NA 1.8E-08 NA 6.6E-08 Kidney 1.5E-06 NA 5.9E-07 2.1E-06
Benzo(b)fluoranthene 3.3E-09 NA 1.3E-09 NA 4.6E-09 Kidney 1.1E-06 NA 4.2E-07 1.5E-06
Benzo(k)fluoranthene 1.8E-10 NA 6.8E-11 NA 2.4E-10 Kidney 5.6E-07 NA 2.2E-07 7.8E-07
Carbazole 4.3E-11 NA 1.3E-11 NA 5.6E-11 -- NA --
Indeno(1,2,3-cd)pyrene 1.8E-09 NA 7.0E-10 NA 2.5E-09 Kidney 5.7E-07 NA 2.2E-07 7.9E-07
Aroclor-1254 8.7E-07 NA 3.6E-07 NA 1.2E-06 Immune System 6.1E-01 NA 2.5E-01 8.6E-01
Aroclor-1260 1.2E-07 NA 5.0E-08 NA 1.7E-07 Immune System 8.4E-02 NA 3.5E-02 1.2E-01
Aluminum NC NA NC NA Nervous System 3.0E-02 NA -- 3.0E-02
Arsenic 6.2E-07 NA 5.5E-08 NA 6.7E-07 Skin 9.6E-02 NA 8.6E-03 1.0E-01
Chromium NC NA NC NA NOAEL 2.6E-03 NA -- 2.6E-03
Cobalt NC NA NC NA Endocrine 3.9E-03 NA -- 3.9E-03
Copper NC NA NC NA Undetermined 1.0E-02 NA -- 1.0E-02
Iron NC NA NC NA GI System 5.2E-02 NA -- 5.2E-02
Manganese NC NA NC NA Nervous System 6.1E-03 NA -- 6.1E-03
Mercury NC NA NC NA Kidney 9.5E-05 NA -- 9.5E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.2E-02 NA -- 4.2E-02
Vanadium NC NA NC NA Kidney 5.6E-03 NA -- 5.6E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.4E-04 NA 1.0E-04 4.5E-04

--

CHEMICAL TOTAL 1 7E 06 4 9E 07 2E 06 9 4E 01 3 0E 01 1E 00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

CHEMICAL TOTAL 1.7E-06 -- 4.9E-07 -- 2E-06 9.4E-01 -- 3.0E-01 1E+00

Uranium-238+D 4.0E-08 NA NA 2.0E-07 2.4E-07 NA NA NA
Uranium-235+D 4.6E-10 NA NA 1.2E-08 1.3E-08 NA NA NA
Uranium-234 6.3E-09 NA NA 7.8E-11 6.4E-09 NA NA NA
Thorium-232 4.8E-09 NA NA 4.8E-11 4.8E-09 NA NA NA
Radium-228+D 3.8E-08 NA NA 6.3E-07 6.7E-07 NA NA NA
Thorium-228+D 9.1E-09 NA NA 1.1E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 9.9E-08 -- -- 1.9E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-06 1E+00

EXPOSURE MEDIUM TOTAL 4E-06 1E+00

SOIL AIR Benzo(a)anthracene NA 7.8E-12 NA NA 7.8E-12 NA -- NA
Benzo(a)pyrene NA 6.4E-11 NA NA 6.4E-11 NA -- NA
Benzo(b)fluoranthene NA 4.5E-12 NA NA 4.5E-12 NA -- NA
Benzo(k)fluoranthene NA 2.4E-13 NA NA 2.4E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.4E-12 NA NA 2.4E-12 NA -- NA
Aroclor-1254 NA 2.2E-09 NA NA 2.2E-09 NA -- NA
Aroclor-1260 NA 3.1E-10 NA NA 3.1E-10 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.4E-02 NA 5.4E-02

Arsenic NA 1.6E-08 NA NA 1.6E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.7E-02 NA 1.7E-02
Chromium NA 5.7E-07 NA NA 5.7E-07 Respiratory NA 4.7E-03 NA 4.7E-03
Cobalt NA 3.8E-12 NA NA 3.8E-12 Respiratory NA 5.2E-03 NA 5.2E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.7E-02 NA 7.7E-02
Mercury NA NC NA NA Nervous System NA 5.7E-06 NA 5.7E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 8 SWEEPINGS 
AREA
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TABLE 9-F.139
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.9E-03 NA 1.9E-03
Vanadium NA NC NA NA NA 5.0E-03 NA 5.0E-03
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.8E-06 NA 1.8E-06

CHEMICAL TOTAL -- 5.9E-07 -- -- 6E-07 -- 1.7E-01 -- 2E-01

Uranium-238+D NA 3.3E-08 NA NA 3.3E-08 NA NA NA
Uranium-235+D NA 4.5E-10 NA NA 4.5E-10 NA NA NA
Uranium-234 NA 6.9E-09 NA NA 6.9E-09 NA NA NA
Thorium-232 NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.9E-08 NA NA 3.9E-08 NA NA NA

RADIONUCLIDE TOTAL -- 9.3E-08 -- -- 9E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 5E-06 1E+00
RECEPTOR TOTAL 5E-06 1E+00

TOTAL RISK ACROSS ALL MEDIA 5E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC Not carcinogenic by this exposure route TOTAL CARDIOVASCULAR HI = 1 7E-02

DUST AT AOI 8 SWEEPINGS 
AREA

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.7E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.7E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 5.2E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 9.8E-01
TOTAL KIDNEY HI = 5.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 1.3E-02

--
TOTAL SKIN HI = 1.0E-01

TOTAL RESPIRATORY HI = 9.9E-03
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TABLE 9-F.140
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 6.8E-09 NA 2.7E-09 NA 9.5E-09 Kidney 2.2E-06 NA 8.5E-07 3.0E-06
Benzo(a)pyrene 1.2E-07 NA 4.8E-08 NA 1.7E-07 Kidney 4.0E-06 NA 1.5E-06 5.5E-06
Benzo(b)fluoranthene 3.1E-08 NA 1.2E-08 NA 4.3E-08 Kidney 1.0E-05 NA 3.9E-06 1.4E-05
Benzo(k)fluoranthene 5.5E-10 NA 2.1E-10 NA 7.6E-10 Kidney 1.7E-06 NA 6.8E-07 2.4E-06
Carbazole 1.4E-10 NA 4.3E-11 NA 1.9E-10 -- NA --
Indeno(1,2,3-cd)pyrene 5.7E-09 NA 2.2E-09 NA 7.9E-09 Kidney 1.8E-06 NA 7.1E-07 2.5E-06
Aroclor-1254 2.4E-07 NA 1.0E-07 NA 3.4E-07 Immune System 1.7E-01 NA 7.1E-02 2.4E-01
Aroclor-1260 6.0E-08 NA 2.5E-08 NA 8.5E-08 Immune System 4.2E-02 NA 1.8E-02 6.0E-02
Aluminum NC NA NC NA Nervous System 3.2E-02 NA -- 3.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 7.6E-03 NA -- 7.6E-03
Arsenic 4.9E-07 NA 4.4E-08 NA 5.4E-07 Skin 7.7E-02 NA 6.9E-03 8.4E-02
Beryllium NC NA NC NA GI System 7.9E-04 NA -- 7.9E-04
Chromium NC NA NC NA NOAEL 3.7E-03 NA -- 3.7E-03
Cobalt NC NA NC NA Endocrine 5.2E-03 NA -- 5.2E-03
Copper NC NA NC NA Undetermined 2.5E-03 NA -- 2.5E-03
Iron NC NA NC NA GI System 6.2E-02 NA -- 6.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.6E-03 NA -- 7.6E-03
Mercury NC NA NC NA Kidney 3.1E-05 NA -- 3.1E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E+00 NA -- 1.3E+00
Vanadium NC NA NC NA Kidney 7.1E-03 NA -- 7.1E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.6E-04 NA 4.8E-05 2.1E-04

--

CHEMICAL TOTAL 9.6E-07 -- 2.4E-07 -- 1E-06 1.7E+00 -- 9.5E-02 2E+00

Uranium-238+D 1.2E-06 NA NA 6.2E-06 7.4E-06 NA NA NA
Uranium-235+D 1.4E-08 NA NA 3.8E-07 3.9E-07 NA NA NA
Uranium-234 1.9E-07 NA NA 2.3E-09 1.9E-07 NA NA NA
Thorium-232 4.3E-09 NA NA 4.3E-11 4.3E-09 NA NA NA
Radium-228+D 3.4E-08 NA NA 5.7E-07 6.0E-07 NA NA NA
Thorium-228+D 8.2E-09 NA NA 9.7E-07 9.8E-07 NA NA NA

RADIONUCLIDE TOTAL 1.5E-06 -- -- 8.1E-06 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 2E+00

EXPOSURE MEDIUM TOTAL 1E-05 2E+00

SOIL AIR Benzo(a)anthracene NA 9.2E-12 NA NA 9.2E-12 NA -- NA
Benzo(a)pyrene NA 1.7E-10 NA NA 1.7E-10 NA -- NA
Benzo(b)fluoranthene NA 4.2E-11 NA NA 4.2E-11 NA -- NA
Benzo(k)fluoranthene NA 7.4E-13 NA NA 7.4E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.7E-12 NA NA 7.7E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 6.1E-10 NA NA 6.1E-10 NA -- NA
Aroclor-1260 NA 1.5E-10 NA NA 1.5E-10 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.7E-02 NA 5.7E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 1.3E-08 NA NA 1.3E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.4E-02 NA 1.4E-02

Beryllium NA 4.9E-10 NA NA 4.9E-10

Immune System / 
Respiratory NA 7.1E-04 NA 7.1E-04

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.140
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Chromium NA 8.0E-07 NA NA 8.0E-07 Respiratory NA 6.6E-03 NA 6.6E-03
Cobalt NA 5.0E-12 NA NA 5.0E-12 Respiratory NA 6.9E-03 NA 6.9E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 9.7E-02 NA 9.7E-02
Mercury NA NC NA NA Nervous System NA 1.8E-06 NA 1.8E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 5.7E-02 NA 5.7E-02
Vanadium NA NC NA NA NA 6.4E-03 NA 6.4E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA
C11-C22 Aromatics NA NC NA NA NA 8.6E-07 NA 8.6E-07

CHEMICAL TOTAL -- 8.1E-07 -- -- 8E-07 -- 2.5E-01 -- 2E-01

Uranium-238+D NA 1.0E-06 NA NA 1.0E-06 NA NA NA
Uranium-235+D NA 1.4E-08 NA NA 1.4E-08 NA NA NA
Uranium-234 NA 2.1E-07 NA NA 2.1E-07 NA NA NA
Thorium-232 NA 1.1E-08 NA NA 1.1E-08 NA NA NA
Radium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA
Thorium-228+D NA 3.5E-08 NA NA 3.5E-08 NA NA NA

RADIONUCLIDE TOTAL -- 1.3E-06 -- -- 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E 06 2E 01

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST

EXPOSURE POINT TOTAL 2E-06 2E-01

EXPOSURE MEDIUM TOTAL 2E-06 2E-01

SOIL TOTAL 1E-05 2E+00
RECEPTOR TOTAL 1E-05 2E+00

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 7.6E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.4E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.4E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.2E-03

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 6.2E-02
Checked by / Date: JHP 05/29/12 TOTAL HEMATOLOGICAL HI = 7.6E-03

TOTAL IMMUNE SYSTEM HI = 3.0E-01
TOTAL KIDNEY HI = 1.3E+00

--
--

TOTAL NERVOUS SYSTEM HI = 2.1E-01
TOTAL NOAEL HI = 6.2E-03

--
TOTAL SKIN HI = 8.4E-02

TOTAL RESPIRATORY HI = 1.4E-02
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TABLE 9-F.141
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 4.0E-13 NA -- NA 4.0E-13 -- NA --
Trichloroethene - Liver&NHL 1.5E-12 NA -- NA 1.5E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 6.0E-06 NA -- 6.0E-06
Benzo(a)anthracene 4.7E-09 NA 1.8E-09 NA 6.6E-09 Kidney 1.5E-06 NA 5.9E-07 2.1E-06
Benzo(a)pyrene 7.4E-08 NA 2.9E-08 NA 1.0E-07 Kidney 2.4E-06 NA 9.2E-07 3.3E-06
Benzo(b)fluoranthene 1.6E-08 NA 6.2E-09 NA 2.2E-08 Kidney 5.1E-06 NA 2.0E-06 7.0E-06
Benzo(k)fluoranthene 2.3E-10 NA 9.1E-11 NA 3.2E-10 Kidney 7.4E-07 NA 2.9E-07 1.0E-06
Carbazole 1.0E-10 NA 3.0E-11 NA 1.3E-10 -- NA --
Indeno(1,2,3-cd)pyrene 4.4E-09 NA 1.7E-09 NA 6.1E-09 Kidney 1.4E-06 NA 5.5E-07 1.9E-06
Aroclor-1254 1.7E-06 NA 7.1E-07 NA 2.4E-06 Immune System 1.2E+00 NA 4.9E-01 1.7E+00
Aroclor-1260 2.4E-07 NA 1.0E-07 NA 3.4E-07 Immune System 1.7E-01 NA 7.1E-02 2.4E-01
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Arsenic 3.6E-07 NA 3.2E-08 NA 3.9E-07 Skin 5.6E-02 NA 5.0E-03 6.1E-02
Beryllium NC NA NC NA GI System 6.0E-04 NA -- 6.0E-04
Chromium NC NA NC NA NOAEL 2.9E-03 NA -- 2.9E-03
Cobalt NC NA NC NA Endocrine 4.0E-03 NA -- 4.0E-03
Copper NC NA NC NA Undetermined 1.6E-03 NA -- 1.6E-03
Iron NC NA NC NA GI System 6.0E-02 NA -- 6.0E-02
Manganese NC NA NC NA Nervous System 6.2E-03 NA -- 6.2E-03
Mercury NC NA NC NA Kidney 3.4E-04 NA -- 3.4E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.4E-01 NA -- 5.4E-01
Vanadium NC NA NC NA Kidney 7.1E-03 NA -- 7.1E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.5E-05 NA 2.8E-05 1.2E-04

--

CHEMICAL TOTAL 2.4E-06 -- 8.8E-07 -- 3E-06 2.1E+00 -- 5.7E-01 3E+00

Uranium-238+D 5.2E-07 NA NA 2.6E-06 3.2E-06 NA NA NA
Uranium-235+D 6.2E-09 NA NA 1.7E-07 1.7E-07 NA NA NA
Uranium-234 8.0E-08 NA NA 9.8E-10 8.1E-08 NA NA NA
Thorium-232 5.6E-09 NA NA 5.6E-11 5.6E-09 NA NA NA
Radium-228+D 4.4E-08 NA NA 7.4E-07 7.9E-07 NA NA NA
Thorium-228+D 1.1E-08 NA NA 1.3E-06 1.3E-06 NA NA NA

RADIONUCLIDE TOTAL 6.7E-07 -- -- 4.8E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 3E+00

EXPOSURE MEDIUM TOTAL 9E-06 3E+00

SOIL AIR Trichloroethene - Kidney NA 3.8E-16 NA NA 3.8E-16 NA -- NA
Trichloroethene - Liver&NHL NA 1.2E-15 NA NA 1.2E-15 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 5.0E-11 NA 5.0E-11
Benzo(a)anthracene NA 6.4E-12 NA NA 6.4E-12 NA -- NA
Benzo(a)pyrene NA 1.0E-10 NA NA 1.0E-10 NA -- NA
Benzo(b)fluoranthene NA 2.1E-11 NA NA 2.1E-11 NA -- NA
Benzo(k)fluoranthene NA 3.1E-13 NA NA 3.1E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.9E-12 NA NA 5.9E-12 NA -- NA
Aroclor-1254 NA 4.3E-09 NA NA 4.3E-09 NA -- NA
Aroclor-1260 NA 6.1E-10 NA NA 6.1E-10 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.2E-02 NA 5.2E-02

Arsenic NA 9.2E-09 NA NA 9.2E-09

Developmental / 
Cardiovascular / Nervous 

System NA 1.0E-02 NA 1.0E-02

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.141
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Beryllium NA 3.7E-10 NA NA 3.7E-10
Immune System / 

Respiratory NA 5.3E-04 NA 5.3E-04
Chromium NA 6.3E-07 NA NA 6.3E-07 Respiratory NA 5.2E-03 NA 5.2E-03
Cobalt NA 3.9E-12 NA NA 3.9E-12 Respiratory NA 5.3E-03 NA 5.3E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.9E-02 NA 7.9E-02
Mercury NA NC NA NA Nervous System NA 2.0E-05 NA 2.0E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.4E-02 NA 2.4E-02
Vanadium NA NC NA NA NA 6.4E-03 NA 6.4E-03
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.1E-07 NA 5.1E-07

CHEMICAL TOTAL -- 6.4E-07 -- -- 6E-07 -- 1.8E-01 -- 2E-01

Uranium-238+D NA 4.3E-07 NA NA 4.3E-07 NA NA NA
Uranium-235+D NA 6.1E-09 NA NA 6.1E-09 NA NA NA
Uranium-234 NA 8.8E-08 NA NA 8.8E-08 NA NA NA
Thorium-232 NA 1.4E-08 NA NA 1.4E-08 NA NA NA
Radium-228+D NA 1.7E-09 NA NA 1.7E-09 NA NA NA
Thorium-228+D NA 4.6E-08 NA NA 4.6E-08 NA NA NA

RADIONUCLIDE TOTAL -- 5.8E-07 -- -- 6E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 2E-01

EXPOSURE MEDIUM TOTAL 1E-06 2E-01

SOIL TOTAL 1E-05 3E+00
RECEPTOR TOTAL 1E-05 3E+00

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.0E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.0E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.0E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 6.0E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.9E+00
TOTAL KIDNEY HI = 5.8E-01

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 4.5E-03

--
TOTAL SKIN HI = 6.1E-02

TOTAL RESPIRATORY HI = 1.1E-02
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TABLE 9-F.142
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 1.0E-08 NA 3.9E-09 NA 1.4E-08 Kidney 3.2E-06 NA 1.3E-06 4.5E-06
Benzo(a)pyrene 8.7E-08 NA 3.4E-08 NA 1.2E-07 Kidney 2.8E-06 NA 1.1E-06 3.9E-06
Benzo(b)fluoranthene 9.1E-09 NA 3.6E-09 NA 1.3E-08 Kidney 2.9E-06 NA 1.1E-06 4.1E-06
Benzo(k)fluoranthene 3.0E-10 NA 1.2E-10 NA 4.1E-10 Kidney 9.5E-07 NA 3.7E-07 1.3E-06
Carbazole 4.1E-11 NA 1.2E-11 NA 5.3E-11 -- NA --
Indeno(1,2,3-cd)pyrene 4.6E-09 NA 1.8E-09 NA 6.5E-09 Kidney 1.5E-06 NA 5.8E-07 2.1E-06
Aroclor-1254 1.4E-08 NA 6.1E-09 NA 2.1E-08 Immune System 1.0E-02 NA 4.3E-03 1.4E-02
Aroclor-1260 1.6E-08 NA 6.8E-09 NA 2.3E-08 Immune System 1.1E-02 NA 4.7E-03 1.6E-02
Aluminum NC NA NC NA Nervous System 3.1E-02 NA -- 3.1E-02
Arsenic 5.5E-07 NA 5.0E-08 NA 6.0E-07 Skin 8.6E-02 NA 7.7E-03 9.4E-02
Beryllium NC NA NC NA GI System 9.4E-04 NA -- 9.4E-04
Chromium NC NA NC NA NOAEL 3.2E-03 NA -- 3.2E-03
Cobalt NC NA NC NA Endocrine 6.0E-03 NA -- 6.0E-03
Copper NC NA NC NA Undetermined 2.2E-03 NA -- 2.2E-03
Iron NC NA NC NA GI System 6.3E-02 NA -- 6.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Mercury NC NA NC NA Kidney 6.9E-05 NA -- 6.9E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.9E-02 NA -- 3.9E-02
Vanadium NC NA NC NA Kidney 7.4E-03 NA -- 7.4E-03
Zirconium NC NA NC NA -- NA --
C11 C22 Aromatics NC NA NC NA 5 0E 04 NA 1 5E 04 6 4E 04

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

C11-C22 Aromatics NC NA NC NA 5.0E-04 NA 1.5E-04 6.4E-04
--

CHEMICAL TOTAL 7.0E-07 -- 1.1E-07 -- 8E-07 2.7E-01 -- 1.7E-02 3E-01

Uranium-238+D 3.7E-08 NA NA 1.9E-07 2.2E-07 NA NA NA
Uranium-235+D 4.1E-10 NA NA 1.1E-08 1.2E-08 NA NA NA
Uranium-234 5.5E-09 NA NA 6.7E-11 5.5E-09 NA NA NA
Thorium-232 4.1E-09 NA NA 4.1E-11 4.2E-09 NA NA NA
Radium-228+D 3.3E-08 NA NA 5.5E-07 5.8E-07 NA NA NA
Thorium-228+D 7.9E-09 NA NA 9.4E-07 9.5E-07 NA NA NA

RADIONUCLIDE TOTAL 8.8E-08 -- -- 1.7E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01

SOIL AIR Benzo(a)anthracene NA 1.4E-11 NA NA 1.4E-11 NA -- NA
Benzo(a)pyrene NA 1.2E-10 NA NA 1.2E-10 NA -- NA
Benzo(b)fluoranthene NA 1.2E-11 NA NA 1.2E-11 NA -- NA
Benzo(k)fluoranthene NA 4.0E-13 NA NA 4.0E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 6.3E-12 NA NA 6.3E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 3.7E-11 NA NA 3.7E-11 NA -- NA
Aroclor-1260 NA 4.1E-11 NA NA 4.1E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.6E-02 NA 5.6E-02

Arsenic NA 1.4E-08 NA NA 1.4E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.5E-02 NA 1.5E-02

Beryllium NA 5.7E-10 NA NA 5.7E-10
Immune System / 

Respiratory NA 8.4E-04 NA 8.4E-04
Chromium NA 7.0E-07 NA NA 7.0E-07 Respiratory NA 5.8E-03 NA 5.8E-03
Cobalt NA 5.9E-12 NA NA 5.9E-12 Respiratory NA 8.1E-03 NA 8.1E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.142
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-01 NA 1.4E-01
Mercury NA NC NA NA Nervous System NA 4.1E-06 NA 4.1E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.7E-03 NA 1.7E-03
Vanadium NA NC NA NA NA 6.6E-03 NA 6.6E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA
C11-C22 Aromatics NA NC NA NA NA 2.7E-06 NA 2.7E-06

CHEMICAL TOTAL -- 7.1E-07 -- -- 7E-07 -- 2.4E-01 -- 2E-01

Uranium-238+D NA 3.0E-08 NA NA 3.0E-08 NA NA NA
Uranium-235+D NA 4.1E-10 NA NA 4.1E-10 NA NA NA
Uranium-234 NA 6.0E-09 NA NA 6.0E-09 NA NA NA
Thorium-232 NA 1.0E-08 NA NA 1.0E-08 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.4E-08 NA NA 3.4E-08 NA NA NA

RADIONUCLIDE TOTAL -- 8.2E-08 -- -- 8E-08 -- -- -- --

EXPOSURE POINT TOTAL 8E-07 2E-01

EXPOSURE MEDIUM TOTAL 8E-07 2E-01

SOIL TOTAL 3E-06 5E-01
RECEPTOR TOTAL 3E 06 5E 01

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

RECEPTOR TOTAL 3E-06 5E-01
TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.5E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.5E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 6.0E-03

--
Prepared by / Date: KJC 05/25/12 TOTAL GI SYSTEM HI = 6.4E-02
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 3.1E-02
TOTAL KIDNEY HI = 4.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.6E-01
TOTAL NOAEL HI = 5.4E-03

--
TOTAL SKIN HI = 9.4E-02

TOTAL RESPIRATORY HI = 1.5E-02
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TABLE 9-F.143
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 5 INDUSTRIAL AREA WEST Benzo(a)anthracene 2.1E-09 NA 8.0E-10 NA 2.9E-09 Kidney 6.6E-07 NA 2.6E-07 9.1E-07
Benzo(a)pyrene 3.0E-08 NA 1.2E-08 NA 4.2E-08 Kidney 9.7E-07 NA 3.8E-07 1.3E-06
Benzo(b)fluoranthene 4.0E-09 NA 1.6E-09 NA 5.6E-09 Kidney 1.3E-06 NA 5.0E-07 1.8E-06
Benzo(k)fluoranthene 1.8E-10 NA 6.8E-11 NA 2.4E-10 Kidney 5.6E-07 NA 2.2E-07 7.8E-07
Indeno(1,2,3-cd)pyrene 4.4E-09 NA 1.7E-09 NA 6.1E-09 Kidney 1.4E-06 NA 5.5E-07 1.9E-06
Aroclor-1254 4.2E-10 NA 1.8E-10 NA 6.0E-10 Immune System 3.0E-04 NA 1.2E-04 4.2E-04
Aroclor-1260 2.2E-10 NA 9.3E-11 NA 3.1E-10 Immune System 1.5E-04 NA 6.5E-05 2.2E-04
Aluminum NC NA NC NA Nervous System 3.2E-02 NA -- 3.2E-02
Arsenic 4.4E-07 NA 4.0E-08 NA 4.8E-07 Skin 6.9E-02 NA 6.2E-03 7.5E-02
Beryllium NC NA NC NA GI System 1.2E-03 NA -- 1.2E-03
Chromium NC NA NC NA NOAEL 3.0E-03 NA -- 3.0E-03
Cobalt NC NA NC NA Endocrine 5.2E-03 NA -- 5.2E-03
Copper NC NA NC NA Undetermined 1.5E-03 NA -- 1.5E-03
Iron NC NA NC NA GI System 6.2E-02 NA -- 6.2E-02
Manganese NC NA NC NA Nervous System 8.0E-03 NA -- 8.0E-03
Mercury NC NA NC NA Kidney 4.0E-05 NA -- 4.0E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.2E-02 NA -- 3.2E-02
Vanadium NC NA NC NA Kidney 7.1E-03 NA -- 7.1E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.8E-07 -- 5.6E-08 -- 5E-07 2.2E-01 -- 6.4E-03 2E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

Uranium-238+D 3.1E-08 NA NA 1.5E-07 1.9E-07 NA NA NA
Uranium-235+D 3.7E-10 NA NA 1.0E-08 1.0E-08 NA NA NA
Uranium-234 4.6E-09 NA NA 5.7E-11 4.7E-09 NA NA NA
Thorium-232 4.9E-09 NA NA 4.9E-11 4.9E-09 NA NA NA
Radium-228+D 3.9E-08 NA NA 6.5E-07 6.9E-07 NA NA NA
Thorium-228+D 9.4E-09 NA NA 1.1E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 8.9E-08 -- -- 1.9E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 2E-01

EXPOSURE MEDIUM TOTAL 3E-06 2E-01

SOIL AIR Benzo(a)anthracene NA 2.8E-12 NA NA 2.8E-12 NA -- NA
Benzo(a)pyrene NA 4.1E-11 NA NA 4.1E-11 NA -- NA
Benzo(b)fluoranthene NA 5.4E-12 NA NA 5.4E-12 NA -- NA
Benzo(k)fluoranthene NA 2.4E-13 NA NA 2.4E-13 NA -- NA
Indeno(1,2,3-cd)pyrene NA 5.9E-12 NA NA 5.9E-12 NA -- NA
Aroclor-1254 NA 1.1E-12 NA NA 1.1E-12 NA -- NA
Aroclor-1260 NA 5.6E-13 NA NA 5.6E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.7E-02 NA 5.7E-02

Arsenic NA 1.1E-08 NA NA 1.1E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.2E-02 NA 1.2E-02

Beryllium NA 7.5E-10 NA NA 7.5E-10
Immune System / 

Respiratory NA 1.1E-03 NA 1.1E-03
Chromium NA 6.5E-07 NA NA 6.5E-07 Respiratory NA 5.4E-03 NA 5.4E-03
Cobalt NA 5.0E-12 NA NA 5.0E-12 Respiratory NA 6.9E-03 NA 6.9E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.0E-01 NA 1.0E-01
Mercury NA NC NA NA Nervous System NA 2.4E-06 NA 2.4E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA

DUST AT AOI 5 INDUSTRIAL 
AREA WEST
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TABLE 9-F.143
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A7 - AOI 5 INDUSTRIAL AREA WEST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-03 NA 1.4E-03
Vanadium NA NC NA NA NA 6.4E-03 NA 6.4E-03
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.6E-07 -- -- 7E-07 -- 1.9E-01 -- 2E-01

Uranium-238+D NA 2.5E-08 NA NA 2.5E-08 NA NA NA
Uranium-235+D NA 3.7E-10 NA NA 3.7E-10 NA NA NA
Uranium-234 NA 5.1E-09 NA NA 5.1E-09 NA NA NA
Thorium-232 NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Radium-228+D NA 1.5E-09 NA NA 1.5E-09 NA NA NA
Thorium-228+D NA 4.1E-08 NA NA 4.1E-08 NA NA NA

RADIONUCLIDE TOTAL -- 8.5E-08 -- -- 8E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 3E-06 4E-01
RECEPTOR TOTAL 3E-06 4E-01

TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.2E-02
NA Not applicable; exposure route not applicable for this chemical/exposure medium TOTAL DEVELOPMENTAL HI 1 2E 02

DUST AT AOI 5 INDUSTRIAL 
AREA WEST

NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.2E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.2E-03

--
Prepared by / Date: KJC 05/30/12 TOTAL GI SYSTEM HI = 6.3E-02
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.7E-03
TOTAL KIDNEY HI = 4.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.1E-01
TOTAL NOAEL HI = 4.5E-03

--
TOTAL SKIN HI = 7.5E-02

TOTAL RESPIRATORY HI = 1.3E-02
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TABLE 9-F.144
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 14 OFF-PROPERTY Aluminum NC NA NC NA Nervous System 4.1E-02 NA -- 4.1E-02
Arsenic 4.1E-07 NA 3.7E-08 NA 4.4E-07 Skin 6.4E-02 NA 5.7E-03 6.9E-02
Beryllium NC NA NC NA GI System 8.9E-04 NA -- 8.9E-04
Chromium NC NA NC NA NOAEL 2.1E-03 NA -- 2.1E-03
Cobalt NC NA NC NA Endocrine 2.9E-03 NA -- 2.9E-03
Copper NC NA NC NA Undetermined 1.9E-03 NA -- 1.9E-03
Iron NC NA NC NA GI System 5.1E-02 NA -- 5.1E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 7.6E-02 NA -- 7.6E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.7E-03 NA -- 3.7E-03
Vanadium NC NA NC NA Kidney 6.3E-03 NA -- 6.3E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.1E-07 -- 3.7E-08 -- 4E-07 2.5E-01 -- 5.7E-03 3E-01

Uranium-238+D 3.6E-09 NA NA 1.8E-08 2.2E-08 NA NA NA
Uranium-235+D 4.1E-11 NA NA 1.1E-09 1.2E-09 NA NA NA
Uranium-234 5.5E-10 NA NA 6.7E-12 5.5E-10 NA NA NA
Thorium-232 3.6E-09 NA NA 3.6E-11 3.6E-09 NA NA NA
Radium-228+D 2.8E-08 NA NA 4.7E-07 5.0E-07 NA NA NA
Thorium-228+D 6.8E-09 NA NA 8.1E-07 8.2E-07 NA NA NA

RADIONUCLIDE TOTAL 4.3E-08 -- -- 1.3E-06 1E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E 06 3E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE POINT TOTAL 2E-06 3E-01

EXPOSURE MEDIUM TOTAL 2E-06 3E-01

SOIL AIR DUST AT AOI 14 OFF-PROPERTY Aluminum NA NC NA NA Nervous System NA 7.4E-02 NA 7.4E-02

Arsenic NA 1.0E-08 NA NA 1.0E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.1E-02 NA 1.1E-02

Beryllium NA 5.4E-10 NA NA 5.4E-10
Immune System / 

Respiratory NA 7.9E-04 NA 7.9E-04
Chromium NA 4.4E-07 NA NA 4.4E-07 Respiratory NA 3.7E-03 NA 3.7E-03
Cobalt NA 2.8E-12 NA NA 2.8E-12 Respiratory NA 3.9E-03 NA 3.9E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 9.6E-01 NA 9.6E-01
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.7E-04 NA 1.7E-04
Vanadium NA NC NA NA NA 5.7E-03 NA 5.7E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA

CHEMICAL TOTAL -- 4.5E-07 -- -- 5E-07 -- 1.1E+00 -- 1E+00

Uranium-238+D NA 2.9E-09 NA NA 2.9E-09 NA NA NA
Uranium-235+D NA 4.1E-11 NA NA 4.1E-11 NA NA NA
Uranium-234 NA 6.0E-10 NA NA 6.0E-10 NA NA NA
Thorium-232 NA 8.9E-09 NA NA 8.9E-09 NA NA NA
Radium-228+D NA 1.1E-09 NA NA 1.1E-09 NA NA NA
Thorium-228+D NA 3.0E-08 NA NA 3.0E-08 NA NA NA

RADIONUCLIDE TOTAL -- 4.3E-08 -- -- 4E-08 -- -- -- --

EXPOSURE POINT TOTAL 5E-07 1E+00

EXPOSURE MEDIUM TOTAL 5E-07 1E+00

SOIL TOTAL 2E-06 1E+00
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TABLE 9-F.144
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A8 - AOI 14 OFF-PROPERTY - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A8 - AOI 14 OFF-PROPERTY
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 2E-06 1E+00
TOTAL RISK ACROSS ALL MEDIA 2E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.1E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.1E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.9E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 5.2E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 7.9E-04
TOTAL KIDNEY HI = 1.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.2E+00
TOTAL NOAEL HI = 3.9E-03

--
TOTAL SKIN HI = 6.9E-02

TOTAL RESPIRATORY HI = 8.4E-03
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TABLE 9-F.145
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 2.4E-08 NA 9.5E-09 NA 3.4E-08 Kidney 7.7E-06 NA 3.0E-06 1.1E-05
Benzo(a)pyrene 3.1E-07 NA 1.2E-07 NA 4.3E-07 Kidney 9.8E-06 NA 3.8E-06 1.4E-05
Benzo(b)fluoranthene 4.4E-08 NA 1.7E-08 NA 6.1E-08 Kidney 1.4E-05 NA 5.5E-06 1.9E-05
Benzo(k)fluoranthene 4.4E-10 NA 1.7E-10 NA 6.1E-10 Kidney 1.4E-06 NA 5.5E-07 1.9E-06
Carbazole 2.5E-10 NA 7.5E-11 NA 3.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 5.7E-09 NA 2.2E-09 NA 8.0E-09 Kidney 1.8E-06 NA 7.1E-07 2.5E-06
Aroclor-1254 1.7E-07 NA 7.0E-08 NA 2.4E-07 Immune System 1.2E-01 NA 4.9E-02 1.7E-01
Aroclor-1260 1.0E-08 NA 4.3E-09 NA 1.4E-08 Immune System 7.1E-03 NA 3.0E-03 1.0E-02
Aluminum NC NA NC NA Nervous System 2.8E-02 NA -- 2.8E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 3.0E-03 NA -- 3.0E-03
Arsenic 4.8E-07 NA 4.3E-08 NA 5.2E-07 Skin 7.4E-02 NA 6.7E-03 8.1E-02
Beryllium NC NA NC NA GI System 5.2E-03 NA -- 5.2E-03
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Cobalt NC NA NC NA Endocrine 4.7E-03 NA -- 4.7E-03
Copper NC NA NC NA Undetermined 6.1E-03 NA -- 6.1E-03
Iron NC NA NC NA GI System 6.1E-02 NA -- 6.1E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 6.1E-03 NA -- 6.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5 7E 02 NA 5 7E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 5.7E-02 NA -- 5.7E-02
Vanadium NC NA NC NA Kidney 7.7E-03 NA -- 7.7E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.9E-03 NA 5.7E-04 2.4E-03

--

CHEMICAL TOTAL 1.0E-06 -- 2.7E-07 -- 1E-06 3.8E-01 -- 5.9E-02 4E-01

Uranium-238+D 5.6E-08 NA NA 2.8E-07 3.4E-07 NA NA NA
Uranium-235+D 6.2E-10 NA NA 1.7E-08 1.7E-08 NA NA NA
Uranium-234 8.4E-09 NA NA 1.0E-10 8.5E-09 NA NA NA
Thorium-232 4.1E-09 NA NA 4.1E-11 4.1E-09 NA NA NA
Radium-228+D 3.2E-08 NA NA 5.4E-07 5.7E-07 NA NA NA
Thorium-228+D 7.8E-09 NA NA 9.2E-07 9.3E-07 NA NA NA

RADIONUCLIDE TOTAL 1.1E-07 -- -- 1.8E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 4E-01
EXPOSURE MEDIUM TOTAL 3E-06 4E-01
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TABLE 9-F.145
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Benzo(a)anthracene NA 3.3E-11 NA NA 3.3E-11 NA -- NA
Benzo(a)pyrene NA 4.1E-10 NA NA 4.1E-10 NA -- NA
Benzo(b)fluoranthene NA 5.9E-11 NA NA 5.9E-11 NA -- NA
Benzo(k)fluoranthene NA 5.9E-13 NA NA 5.9E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.7E-12 NA NA 7.7E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 4.2E-10 NA NA 4.2E-10 NA -- NA
Aroclor-1260 NA 2.6E-11 NA NA 2.6E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.1E-02 NA 5.1E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 1.2E-08 NA NA 1.2E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.3E-02 NA 1.3E-02

Beryllium NA 3.2E-09 NA NA 3.2E-09
Immune System / 

Respiratory NA 4.6E-03 NA 4.6E-03
Chromium NA 5.8E-07 NA NA 5.8E-07 Respiratory NA 4.8E-03 NA 4.8E-03
Cobalt NA 4.6E-12 NA NA 4.6E-12 Respiratory NA 6.4E-03 NA 6.4E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.7E-02 NA 7.7E-02
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 2.5E-03 NA 2.5E-03
Vanadium NA NC NA NA NA 6.9E-03 NA 6.9E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.0E-05 NA 1.0E-05

CHEMICAL TOTAL -- 5.9E-07 -- -- 6E-07 -- 1.7E-01 -- 2E-01

Uranium-238+D NA 4.5E-08 NA NA 4.5E-08 NA NA NA
Uranium-235+D NA 6.1E-10 NA NA 6.1E-10 NA NA NA
Uranium-234 NA 9.2E-09 NA NA 9.2E-09 NA NA NA
Thorium-232 NA 1.0E-08 NA NA 1.0E-08 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.4E-08 NA NA 3.4E-08 NA NA NA

RADIONUCLIDE TOTAL -- 1.0E-07 -- -- 1E-07 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 4E-06 6E-01
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TABLE 9-F.145
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 4E-06 6E-01
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: TOTAL GENERAL TOXICITY HI = 3.0E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.3E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.3E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.7E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.6E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 3.0E-03

TOTAL IMMUNE SYSTEM HI = 1.8E-01
TOTAL KIDNEY HI = 6.7E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 8.7E-03

--
TOTAL SKIN HI = 8.1E-02

TOTAL RESPIRATORY HI = 1.6E-02
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TABLE 9-F.146
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SUBSURFACE SOIL AREA AROUND COOLING POND Trichloroethene - Kidney 6.0E-13 NA -- NA 6.0E-13 -- NA --
Trichloroethene - Liver&NHL 2.3E-12 NA -- NA 2.3E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 9.0E-06 NA -- 9.0E-06
Benzo(a)anthracene 1.2E-09 NA 4.9E-10 NA 1.7E-09 Kidney 4.0E-07 NA 1.6E-07 5.5E-07
Benzo(a)pyrene 1.5E-08 NA 5.8E-09 NA 2.1E-08 Kidney 4.7E-07 NA 1.8E-07 6.6E-07
Benzo(b)fluoranthene 1.9E-09 NA 7.2E-10 NA 2.6E-09 Kidney 5.9E-07 NA 2.3E-07 8.2E-07
Benzo(k)fluoranthene 9.4E-11 NA 3.7E-11 NA 1.3E-10 Kidney 3.0E-07 NA 1.2E-07 4.2E-07
Carbazole 1.7E-11 NA 5.0E-12 NA 2.2E-11 -- NA --
Indeno(1,2,3-cd)pyrene 1.8E-09 NA 7.1E-10 NA 2.5E-09 Kidney 5.8E-07 NA 2.3E-07 8.1E-07
Aroclor-1254 1.1E-07 NA 4.6E-08 NA 1.5E-07 Immune System 7.6E-02 NA 3.2E-02 1.1E-01
Aroclor-1260 9.6E-09 NA 4.0E-09 NA 1.4E-08 Immune System 6.7E-03 NA 2.8E-03 9.5E-03
Aluminum NC NA NC NA Nervous System 2.9E-02 NA -- 2.9E-02
Arsenic 7.3E-07 NA 6.5E-08 NA 7.9E-07 Skin 1.1E-01 NA 1.0E-02 1.2E-01
Chromium NC NA NC NA NOAEL 2.8E-03 NA -- 2.8E-03
Cobalt NC NA NC NA Endocrine 4.5E-03 NA -- 4.5E-03
Copper NC NA NC NA Undetermined 1.4E-03 NA -- 1.4E-03
Iron NC NA NC NA GI System 5.0E-02 NA -- 5.0E-02
Manganese NC NA NC NA Nervous System 5.8E-03 NA -- 5.8E-03
Mercury NC NA NC NA Kidney 6.0E-04 NA -- 6.0E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1 7E 02 NA 1 7E 02

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 1.7E-02 NA -- 1.7E-02
Vanadium NC NA NC NA Kidney 7.0E-03 NA -- 7.0E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 9.1E-04 NA 2.7E-04 1.2E-03

--

CHEMICAL TOTAL 8.6E-07 -- 1.2E-07 -- 1E-06 3.1E-01 -- 4.5E-02 4E-01

Uranium-238+D 1.6E-08 NA NA 8.2E-08 9.8E-08 NA NA NA
Uranium-235+D 1.9E-10 NA NA 5.0E-09 5.2E-09 NA NA NA
Uranium-234 2.4E-09 NA NA 3.0E-11 2.5E-09 NA NA NA
Thorium-232 4.8E-09 NA NA 4.8E-11 4.8E-09 NA NA NA
Radium-228+D 3.8E-08 NA NA 6.3E-07 6.7E-07 NA NA NA
Thorium-228+D 9.1E-09 NA NA 1.1E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 7.0E-08 -- -- 1.8E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 4E-01

EXPOSURE MEDIUM TOTAL 3E-06 4E-01

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-146-Future-B1-Adult-CW.xls, SUMMARY Page 1 of 3 6/20/2012



TABLE 9-F.146
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Trichloroethene - Kidney NA 5.8E-16 NA NA 5.8E-16 NA -- NA
Trichloroethene - Liver&NHL NA 1.8E-15 NA NA 1.8E-15 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 7.5E-11 NA 7.5E-11
Benzo(a)anthracene NA 1.7E-12 NA NA 1.7E-12 NA -- NA
Benzo(a)pyrene NA 2.0E-11 NA NA 2.0E-11 NA -- NA
Benzo(b)fluoranthene NA 2.5E-12 NA NA 2.5E-12 NA -- NA
Benzo(k)fluoranthene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.5E-12 NA NA 2.5E-12 NA -- NA
Aroclor-1254 NA 2.8E-10 NA NA 2.8E-10 NA -- NA
Aroclor-1260 NA 2.4E-11 NA NA 2.4E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.3E-02 NA 5.3E-02

Arsenic NA 1.9E-08 NA NA 1.9E-08

Developmental / 
Cardiovascular / Nervous 

System NA 2.0E-02 NA 2.0E-02
Chromium NA 6.1E-07 NA NA 6.1E-07 Respiratory NA 5.1E-03 NA 5.1E-03
Cobalt NA 4.3E-12 NA NA 4.3E-12 Respiratory NA 6.0E-03 NA 6.0E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.3E-02 NA 7.3E-02
Mercury NA NC NA NA Nervous System NA 3.6E-05 NA 3.6E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA NA

DUST AT AREA AROUND 
COOLING POND

Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.5E-04 NA 7.5E-04
Vanadium NA NC NA NA NA 6.3E-03 NA 6.3E-03
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 4.9E-06 NA 4.9E-06

CHEMICAL TOTAL -- 6.3E-07 -- -- 6E-07 -- 1.6E-01 -- 2E-01

Uranium-238+D NA 1.3E-08 NA NA 1.3E-08 NA NA NA
Uranium-235+D NA 1.8E-10 NA NA 1.8E-10 NA NA NA
Uranium-234 NA 2.7E-09 NA NA 2.7E-09 NA NA NA
Thorium-232 NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.9E-08 NA NA 3.9E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.9E-08 -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

Trichloroethene - Kidney NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Trichloroethene - Liver&NHL NA 4.6E-12 NA NA 4.6E-12 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 1.9E-07 NA 1.9E-07

CHEMICAL TOTAL -- 6.1E-12 -- -- 6E-12 -- 1.9E-07 -- 2E-07

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 6E-12 2E-07

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 4E-06 5E-01

AMBIENT VAPORS AT AREA 
AROUND COOLING POND
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TABLE 9-F.146
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 4E-06 5E-01
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 5E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.0E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.0E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.5E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 5.0E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.2E-01
TOTAL KIDNEY HI = 2.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E-01
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 1.2E-01

TOTAL RESPIRATORY HI = 1.1E-02
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TABLE 9-F.147
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL Benzo(a)anthracene 1.0E-08 NA 4.0E-09 NA 1.4E-08 Kidney 3.3E-06 NA 1.3E-06 4.6E-06
Benzo(a)pyrene 8.8E-08 NA 3.4E-08 NA 1.2E-07 Kidney 2.8E-06 NA 1.1E-06 3.9E-06
Benzo(b)fluoranthene 1.3E-08 NA 5.1E-09 NA 1.8E-08 Kidney 4.2E-06 NA 1.6E-06 5.8E-06
Benzo(k)fluoranthene 3.4E-10 NA 1.3E-10 NA 4.7E-10 Kidney 1.1E-06 NA 4.2E-07 1.5E-06
Indeno(1,2,3-cd)pyrene 5.5E-09 NA 2.1E-09 NA 7.6E-09 Kidney 1.8E-06 NA 6.8E-07 2.4E-06
Aroclor-1254 6.4E-07 NA 2.7E-07 NA 9.0E-07 Immune System 4.5E-01 NA 1.9E-01 6.3E-01
Aroclor-1260 2.6E-06 NA 1.1E-06 NA 3.7E-06 Immune System 1.8E+00 NA 7.6E-01 2.6E+00
Aluminum NC NA NC NA Nervous System 3.6E-02 NA -- 3.6E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 8.1E-03 NA -- 8.1E-03
Arsenic 1.1E-06 NA 1.0E-07 NA 1.2E-06 Skin 1.8E-01 NA 1.6E-02 1.9E-01
Beryllium NC NA NC NA GI System 4.4E-03 NA -- 4.4E-03
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 5.4E-03 NA -- 5.4E-03
Copper NC NA NC NA Undetermined 3.7E-02 NA -- 3.7E-02
Iron NC NA NC NA GI System 6.0E-02 NA -- 6.0E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.9E-03 NA -- 9.9E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.0E-02 NA -- 5.0E-02
Vanadium NC NA NC NA Kidney 7.7E-03 NA -- 7.7E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 2.8E-04 NA 8.5E-05 3.7E-04

--

CHEMICAL TOTAL 4 5E 06 1 5E 06 6E 06 2 7E+00 9 6E 01 4E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 4.5E-06 -- 1.5E-06 -- 6E-06 2.7E+00 -- 9.6E-01 4E+00

Uranium-238+D 4.6E-08 NA NA 2.3E-07 2.8E-07 NA NA NA
Uranium-235+D 5.8E-10 NA NA 1.6E-08 1.6E-08 NA NA NA
Uranium-234 7.6E-09 NA NA 9.3E-11 7.7E-09 NA NA NA
Thorium-232 4.1E-09 NA NA 4.1E-11 4.1E-09 NA NA NA
Radium-228+D 3.2E-08 NA NA 5.4E-07 5.7E-07 NA NA NA
Thorium-228+D 7.8E-09 NA NA 9.2E-07 9.3E-07 NA NA NA

RADIONUCLIDE TOTAL 9.8E-08 -- -- 1.7E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 4E+00

EXPOSURE MEDIUM TOTAL 8E-06 4E+00

SOIL AIR Benzo(a)anthracene NA 1.4E-11 NA NA 1.4E-11 NA -- NA
Benzo(a)pyrene NA 1.2E-10 NA NA 1.2E-10 NA -- NA
Benzo(b)fluoranthene NA 1.8E-11 NA NA 1.8E-11 NA -- NA
Benzo(k)fluoranthene NA 4.5E-13 NA NA 4.5E-13 NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.4E-12 NA NA 7.4E-12 Developmental / Liver NA -- NA
Aroclor-1254 NA 1.6E-09 NA NA 1.6E-09 NA -- NA
Aroclor-1260 NA 6.6E-09 NA NA 6.6E-09 NA -- NA
Aluminum NA NC NA NA Nervous System NA 6.4E-02 NA 6.4E-02
Antimony NA NC NA NA Developmental / NA -- NA

Arsenic NA 2.9E-08 NA NA 2.9E-08

Developmental / 
Cardiovascular / Nervous 

System NA 3.2E-02 NA 3.2E-02

Beryllium NA 2.7E-09 NA NA 2.7E-09
Immune System / 

Respiratory NA 3.9E-03 NA 3.9E-03
Chromium NA 8.2E-07 NA NA 8.2E-07 Respiratory NA 6.8E-03 NA 6.8E-03
Cobalt NA 5.2E-12 NA NA 5.2E-12 Respiratory NA 7.2E-03 NA 7.2E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.147
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Manganese NA NC NA NA Nervous System NA 1.3E-01 NA 1.3E-01
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 2.2E-03 NA 2.2E-03
Vanadium NA NC NA NA NA 6.9E-03 NA 6.9E-03
Zirconium NA NC NA NA Liver / Reproductive / NA -- NA
C11-C22 Aromatics NA NC NA NA NA 1.5E-06 NA 1.5E-06

CHEMICAL TOTAL -- 8.6E-07 -- -- 9E-07 -- 2.5E-01 -- 2E-01

Uranium-238+D NA 3.8E-08 NA NA 3.8E-08 NA NA NA
Uranium-235+D NA 5.7E-10 NA NA 5.7E-10 NA NA NA
Uranium-234 NA 8.3E-09 NA NA 8.3E-09 NA NA NA
Thorium-232 NA 1.0E-08 NA NA 1.0E-08 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.4E-08 NA NA 3.4E-08 NA NA NA

RADIONUCLIDE TOTAL -- 9.2E-08 -- -- 9E-08 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 2E-01

EXPOSURE MEDIUM TOTAL 1E-06 2E-01

SOIL TOTAL 9E-06 4E+00
RECEPTOR TOTAL 9E-06 4E+00

TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: TOTAL GENERAL TOXICITY HI = 8.1E-03

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.2E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.2E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.4E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 6.5E-02
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 8.1E-03

TOTAL IMMUNE SYSTEM HI = 3.2E+00
TOTAL KIDNEY HI = 6.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.7E-01
TOTAL NOAEL HI = 4.1E-02

--
TOTAL SKIN HI = 1.9E-01

TOTAL RESPIRATORY HI = 1.8E-02
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TABLE 9-F.148
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 2.6E-10 NA -- NA 2.6E-10 -- NA --
Trichloroethene - Liver&NHL 1.0E-09 NA -- NA 1.0E-09 -- NA --
Trichloroethene -- NA -- NA Immune System 3.9E-03 NA -- 3.9E-03
Benzo(a)anthracene 1.8E-09 NA 7.0E-10 NA 2.5E-09 Kidney 5.7E-07 NA 2.2E-07 7.9E-07
Benzo(a)pyrene 3.0E-08 NA 1.2E-08 NA 4.1E-08 Kidney 9.5E-07 NA 3.7E-07 1.3E-06
Benzo(b)fluoranthene 6.1E-09 NA 2.4E-09 NA 8.4E-09 Kidney 1.9E-06 NA 7.6E-07 2.7E-06
Indeno(1,2,3-cd)pyrene 2.4E-09 NA 9.5E-10 NA 3.4E-09 Kidney 7.7E-07 NA 3.0E-07 1.1E-06
Aroclor-1254 3.4E-07 NA 1.4E-07 NA 4.8E-07 Immune System 2.4E-01 NA 1.0E-01 3.4E-01
Aroclor-1260 1.5E-06 NA 6.2E-07 NA 2.1E-06 Immune System 1.0E+00 NA 4.3E-01 1.5E+00
Aluminum NC NA NC NA Nervous System 3.3E-02 NA -- 3.3E-02
Arsenic 1.2E-06 NA 1.1E-07 NA 1.4E-06 Skin 1.9E-01 NA 1.7E-02 2.1E-01
Chromium NC NA NC NA NOAEL 2.7E-03 NA -- 2.7E-03
Cobalt NC NA NC NA Endocrine 5.2E-03 NA -- 5.2E-03
Copper NC NA NC NA Undetermined 1.2E-02 NA -- 1.2E-02
Iron NC NA NC NA GI System 5.7E-02 NA -- 5.7E-02
Manganese NC NA NC NA Nervous System 7.8E-03 NA -- 7.8E-03
Mercury NC NA NC NA Kidney 3.1E-05 NA -- 3.1E-05
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.7E-02 NA -- 4.7E-02
Vanadium NC NA NC NA Kidney 5.7E-03 NA -- 5.7E-03
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 7.1E-05 NA 2.1E-05 9.2E-05

--

CHEMICAL TOTAL 3 1E 06 8 9E 07 4E 06 1 6E+00 5 5E 01 2E+00

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 2 & 4 SOILS AREA AT 
COOLING POND

CHEMICAL TOTAL 3.1E-06 -- 8.9E-07 -- 4E-06 1.6E+00 -- 5.5E-01 2E+00

Uranium-238+D 4.5E-08 NA NA 2.3E-07 2.7E-07 NA NA NA
Uranium-235+D 5.4E-10 NA NA 1.5E-08 1.5E-08 NA NA NA
Uranium-234 6.7E-09 NA NA 8.3E-11 6.8E-09 NA NA NA
Thorium-232 4.5E-09 NA NA 4.6E-11 4.6E-09 NA NA NA
Radium-228+D 3.6E-08 NA NA 6.1E-07 6.4E-07 NA NA NA
Thorium-228+D 8.7E-09 NA NA 1.0E-06 1.0E-06 NA NA NA

RADIONUCLIDE TOTAL 1.0E-07 -- -- 1.9E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 2E+00

EXPOSURE MEDIUM TOTAL 6E-06 2E+00

SOIL AIR Trichloroethene - Kidney NA 2.5E-13 NA NA 2.5E-13 NA -- NA
Trichloroethene - Liver&NHL NA 7.8E-13 NA NA 7.8E-13 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 3.3E-08 NA 3.3E-08
Benzo(a)anthracene NA 2.4E-12 NA NA 2.4E-12 NA -- NA
Benzo(a)pyrene NA 4.0E-11 NA NA 4.0E-11 NA -- NA
Benzo(b)fluoranthene NA 8.2E-12 NA NA 8.2E-12 NA -- NA
Indeno(1,2,3-cd)pyrene NA 3.3E-12 NA NA 3.3E-12 NA -- NA
Aroclor-1254 NA 8.7E-10 NA NA 8.7E-10 NA -- NA
Aroclor-1260 NA 3.8E-09 NA NA 3.8E-09 NA -- NA
Aluminum NA NC NA NA Nervous System NA 5.8E-02 NA 5.8E-02

Arsenic NA 3.2E-08 NA NA 3.2E-08

Developmental / 
Cardiovascular / Nervous 

System NA 3.5E-02 NA 3.5E-02
Chromium NA 5.9E-07 NA NA 5.9E-07 Respiratory NA 4.9E-03 NA 4.9E-03
Cobalt NA 5.0E-12 NA NA 5.0E-12 Respiratory NA 6.9E-03 NA 6.9E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 9.9E-02 NA 9.9E-02
Mercury NA NC NA NA Nervous System NA 1.8E-06 NA 1.8E-06
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND
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TABLE 9-F.148
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-03 NA 2.1E-03
Vanadium NA NC NA NA NA 5.1E-03 NA 5.1E-03
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.8E-07 NA 3.8E-07

CHEMICAL TOTAL -- 6.3E-07 -- -- 6E-07 -- 2.1E-01 -- 2E-01

Uranium-238+D NA 3.7E-08 NA NA 3.7E-08 NA NA NA
Uranium-235+D NA 5.3E-10 NA NA 5.3E-10 NA NA NA
Uranium-234 NA 7.4E-09 NA NA 7.4E-09 NA NA NA
Thorium-232 NA 1.1E-08 NA NA 1.1E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.8E-08 NA NA 3.8E-08 NA NA NA

RADIONUCLIDE TOTAL -- 9.5E-08 -- -- 1E-07 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

Trichloroethene - Kidney NA 6.5E-10 NA NA 6.5E-10 NA -- NA
Trichloroethene - Liver&NHL NA 2.0E-09 NA NA 2.0E-09 NA -- NA
Trichloroethene NA -- NA NA Nervous System NA 8.4E-05 NA 8.4E-05

CHEMICAL TOTAL -- 2.6E-09 -- -- 3E-09 -- 8.4E-05 -- 8E-05

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 3E-09 8E-05

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 7E 06 2E+00

DUST AT AOI 2 & 4 SOILS AREA 
AT COOLING POND

AMBIENT VAPORS AT AOI 2 & 4 
SOILS AREA AT COOLING POND

SOIL TOTAL 7E-06 2E+00
RECEPTOR TOTAL 7E-06 2E+00

TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.5E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.5E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.2E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.7E-02
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 1.8E+00
TOTAL KIDNEY HI = 5.5E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.3E-01
TOTAL NOAEL HI = 1.4E-02

--
TOTAL SKIN HI = 2.1E-01

TOTAL RESPIRATORY HI = 1.2E-02
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TABLE 9-F.149
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL
AOI 10 NE WETLAND SOILS 

AREA Aluminum NC NA NC NA Nervous System 3.8E-02 NA -- 3.8E-02
Arsenic 5.3E-07 NA 4.7E-08 NA 5.7E-07 Skin 8.2E-02 NA 7.4E-03 8.9E-02
Beryllium NC NA NC NA GI System 1.5E-03 NA -- 1.5E-03
Chromium NC NA NC NA NOAEL 2.9E-03 NA -- 2.9E-03
Cobalt NC NA NC NA Endocrine 3.4E-03 NA -- 3.4E-03
Iron NC NA NC NA GI System 5.3E-02 NA -- 5.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 5.3E-03 NA -- 5.3E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.1E-02 NA -- 3.1E-02
Vanadium NC NA NC NA Kidney 7.4E-03 NA -- 7.4E-03

--

CHEMICAL TOTAL 5.3E-07 -- 4.7E-08 -- 6E-07 2.2E-01 -- 7.4E-03 2E-01

Uranium-238+D 3.0E-08 NA NA 1.5E-07 1.8E-07 NA NA NA
Uranium-235+D 3.4E-10 NA NA 9.3E-09 9.6E-09 NA NA NA
Uranium-234 4.6E-09 NA NA 5.7E-11 4.7E-09 NA NA NA
Thorium-232 4.1E-09 NA NA 4.1E-11 4.1E-09 NA NA NA
Radium-228+D 3.2E-08 NA NA 5.4E-07 5.7E-07 NA NA NA
Thorium-228+D 7.8E-09 NA NA 9.2E-07 9.3E-07 NA NA NA

RADIONUCLIDE TOTAL 7.9E-08 -- -- 1.6E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-06 2E-01

EXPOSURE MEDIUM TOTAL 2E 06 2E 01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

EXPOSURE MEDIUM TOTAL 2E-06 2E-01

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 6.7E-02 NA 6.7E-02

Arsenic NA 1.3E-08 NA NA 1.3E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.5E-02 NA 1.5E-02

Beryllium NA 9.4E-10 NA NA 9.4E-10
Immune System / 

Respiratory NA 1.4E-03 NA 1.4E-03
Chromium NA 6.3E-07 NA NA 6.3E-07 Respiratory NA 5.2E-03 NA 5.2E-03
Cobalt NA 3.4E-12 NA NA 3.4E-12 Respiratory NA 4.6E-03 NA 4.6E-03
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.7E-02 NA 6.7E-02
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA Kidney NA -- NA
Uranium NA NC NA NA Kidney NA 1.4E-03 NA 1.4E-03
Vanadium NA NC NA NA NA 6.6E-03 NA 6.6E-03

CHEMICAL TOTAL -- 6.4E-07 -- -- 6E-07 -- 1.7E-01 -- 2E-01

Uranium-238+D NA 2.4E-08 NA NA 2.4E-08 NA NA NA
Uranium-235+D NA 3.4E-10 NA NA 3.4E-10 NA NA NA
Uranium-234 NA 5.1E-09 NA NA 5.1E-09 NA NA NA
Thorium-232 NA 1.0E-08 NA NA 1.0E-08 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.4E-08 NA NA 3.4E-08 NA NA NA

RADIONUCLIDE TOTAL -- 7.5E-08 -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 7E-07 2E-01

EXPOSURE MEDIUM TOTAL 7E-07 2E-01

SOIL TOTAL 3E-06 4E-01
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TABLE 9-F.149
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 3E-06 4E-01
TOTAL RISK ACROSS ALL MEDIA 3E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.5E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.5E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.4E-03

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 5.5E-02
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 1.4E-03
TOTAL KIDNEY HI = 4.0E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.9E-01
TOTAL NOAEL HI = 2.9E-03

--
TOTAL SKIN HI = 8.9E-02

TOTAL RESPIRATORY HI = 1.1E-02
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TABLE 9-F.150
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Aluminum NC NA NC NA Nervous System 3.5E-02 NA -- 3.5E-02
Arsenic 4.2E-07 NA 3.7E-08 NA 4.5E-07 Skin 6.5E-02 NA 5.8E-03 7.0E-02
Chromium NC NA NC NA NOAEL 4.4E-03 NA -- 4.4E-03
Cobalt NC NA NC NA Endocrine 4.7E-03 NA -- 4.7E-03
Copper NC NA NC NA Undetermined 9.9E-03 NA -- 9.9E-03
Iron NC NA NC NA GI System 7.2E-02 NA -- 7.2E-02
Manganese NC NA NC NA Nervous System 1.6E-02 NA -- 1.6E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.1E-02 NA -- 7.1E-02
Vanadium NC NA NC NA Kidney 7.4E-03 NA -- 7.4E-03
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.2E-07 -- 3.7E-08 -- 5E-07 2.9E-01 -- 5.8E-03 3E-01

Uranium-238+D 7.0E-08 NA NA 3.5E-07 4.2E-07 NA NA NA
Uranium-235+D 7.9E-10 NA NA 2.1E-08 2.2E-08 NA NA NA
Uranium-234 1.1E-08 NA NA 1.3E-10 1.1E-08 NA NA NA
Thorium-232 4.7E-09 NA NA 4.7E-11 4.7E-09 NA NA NA
Radium-228+D 3.7E-08 NA NA 6.2E-07 6.6E-07 NA NA NA
Thorium-228+D 9.0E-09 NA NA 1.1E-06 1.1E-06 NA NA NA

RADIONUCLIDE TOTAL 1.3E-07 -- -- 2.1E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 10 NE WETLAND SOILS 
AREA

SOIL AIR
DUST AT AOI 10 NE WETLAND 

SOILS AREA Aluminum NA NC NA NA Nervous System NA 6.2E-02 NA 6.2E-02

Arsenic NA 1.1E-08 NA NA 1.1E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.2E-02 NA 1.2E-02
Chromium NA 9.4E-07 NA NA 9.4E-07 Respiratory NA 7.8E-03 NA 7.8E-03
Cobalt NA 4.6E-12 NA NA 4.6E-12 Respiratory NA 6.4E-03 NA 6.4E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.1E-01 NA 2.1E-01
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-03 NA 3.2E-03
Vanadium NA NC NA NA NA 6.6E-03 NA 6.6E-03
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 9.5E-07 -- -- 1E-06 -- 3.0E-01 -- 3E-01

Uranium-238+D NA 5.7E-08 NA NA 5.7E-08 NA NA NA
Uranium-235+D NA 7.8E-10 NA NA 7.8E-10 NA NA NA
Uranium-234 NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Thorium-232 NA 1.2E-08 NA NA 1.2E-08 NA NA NA
Radium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA
Thorium-228+D NA 3.9E-08 NA NA 3.9E-08 NA NA NA

RADIONUCLIDE TOTAL -- 1.2E-07 -- -- 1E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 3E-01

EXPOSURE MEDIUM TOTAL 1E-06 3E-01

SOIL TOTAL 4E-06 6E-01
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TABLE 9-F.150
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B3 - AOI 10 NE WETLAND SOILS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B3 - AOI 10 NE WETLAND SOILS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 4E-06 6E-01
TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.2E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.2E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.7E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 7.2E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 8.2E-02

--
--

TOTAL NERVOUS SYSTEM HI = 3.3E-01
TOTAL NOAEL HI = 1.4E-02

--
TOTAL SKIN HI = 7.0E-02

TOTAL RESPIRATORY HI = 1.4E-02
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TABLE 9-F.151
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 5.4E-02 NA -- 5.4E-02
Arsenic 6.3E-06 NA 5.3E-07 NA 6.8E-06 Skin 1.6E-01 NA 1.4E-02 1.8E-01
Chromium NC NA NC NA NOAEL 4.3E-02 NA -- 4.3E-02
Cobalt NC NA NC NA Endocrine 1.0E-01 NA -- 1.0E-01
Copper NC NA NC NA Undetermined 2.1E-02 NA -- 2.1E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Manganese NC NA NC NA Nervous System 1.5E-02 NA -- 1.5E-02
Molybdenum NC NA NC NA Kidney 1.7E-01 NA -- 1.7E-01
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.0E+00 NA -- 3.0E+00
Zirconium NC NA NC NA Kidney 1.8E-01 NA -- 1.8E-01

--

CHEMICAL TOTAL 6.3E-06 -- 5.3E-07 -- 7E-06 3.8E+00 -- 1.4E-02 4E+00

Uranium-238+D 4.1E-06 NA NA 2.4E-05 2.8E-05 NA NA NA
Uranium-235+D 4.1E-08 NA NA 1.5E-06 1.5E-06 NA NA NA
Uranium-234 5.2E-07 NA NA 8.9E-09 5.3E-07 NA NA NA
Thorium-232 3.6E-08 NA NA 5.7E-10 3.7E-08 NA NA NA
Radium-228+D 3.6E-07 NA NA 7.6E-06 8.0E-06 NA NA NA
Thorium-228+D 1.3E-07 NA NA 1.3E-05 1.3E-05 NA NA NA

RADIONUCLIDE TOTAL 5.2E-06 -- -- 4.6E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 4E+00

EXPOSURE MEDIUM TOTAL 6E-05 4E+00

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 2 9E 05 NA 2 9E 05

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 2.9E-05 NA 2.9E-05

Arsenic NA 4.8E-11 NA NA 4.8E-11

Developmental / 
Cardiovascular / Nervous 

System NA 8.6E-06 NA 8.6E-06
Chromium NA 1.3E-08 NA NA 1.3E-08 Respiratory NA 3.4E-06 NA 3.4E-06
Cobalt NA 1.7E-14 NA NA 1.7E-14 Respiratory NA 1.3E-05 NA 1.3E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.5E-05 NA 5.5E-05
Molybdenum NA NC NA NA Respiratory NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.6E-05 NA 1.6E-05
Zirconium NA NC NA NA Kidney NA 9.7E-07 NA 9.7E-07

CHEMICAL TOTAL -- 1.3E-08 -- -- 1E-08 -- 1.3E-04 -- 1E-04

Uranium-238+D NA 2.5E-09 NA NA 2.5E-09 NA NA NA
Uranium-235+D NA 3.5E-11 NA NA 3.5E-11 NA NA NA
Uranium-234 NA 5.1E-10 NA NA 5.1E-10 NA NA NA
Thorium-232 NA 9.2E-11 NA NA 9.2E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.4E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 1E-04

EXPOSURE MEDIUM TOTAL 2E-08 1E-04

SOIL TOTAL 6E-05 4E+00
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TABLE 9-F.151
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 3.4E-07 NA NA NA 3.4E-07 NA NA NA
Uranium-235+D 3.5E-09 NA NA NA 3.5E-09 NA NA NA
Uranium-234 4.5E-08 NA NA NA 4.5E-08 NA NA NA
Thorium-232 1.2E-09 NA NA NA 1.2E-09 NA NA NA
Radium-228+D 5.1E-07 NA NA NA 5.1E-07 NA NA NA
Thorium-228+D 3.8E-09 NA NA NA 3.8E-09 NA NA NA

RADIONUCLIDE TOTAL 9.0E-07 -- -- -- 9E-07 -- -- -- --

EXPOSURE POINT TOTAL 9E-07 0E+00

EXPOSURE MEDIUM TOTAL 9E-07 0E+00

PRODUCE TOTAL 9E-07 0E+00
RECEPTOR TOTAL 6E-05 4E+00

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 8.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 8.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-01

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.1E-01
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 3.3E+00

--
--

TOTAL NERVOUS SYSTEM HI = 6.9E-02
TOTAL NOAEL HI = 6.4E-02

--
TOTAL SKIN HI = 1.8E-01

TOTAL RESPIRATORY HI = 1.7E-05
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TABLE 9-F.152
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 5.2E-02 NA -- 5.2E-02
Arsenic 4.8E-06 NA 4.0E-07 NA 5.2E-06 Skin 1.2E-01 NA 1.0E-02 1.3E-01
Chromium NC NA NC NA NOAEL 4.1E-02 NA -- 4.1E-02
Cobalt NC NA NC NA Endocrine 9.8E-02 NA -- 9.8E-02
Copper NC NA NC NA Undetermined 8.9E-03 NA -- 8.9E-03
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Manganese NC NA NC NA Nervous System 3.1E-02 NA -- 3.1E-02
Molybdenum NC NA NC NA Kidney 7.7E-02 NA -- 7.7E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E+00 NA -- 3.5E+00
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.8E-06 -- 4.0E-07 -- 5E-06 4.1E+00 -- 1.0E-02 4E+00

Uranium-238+D 4.9E-06 NA NA 2.8E-05 3.3E-05 NA NA NA
Uranium-235+D 5.0E-08 NA NA 1.8E-06 1.8E-06 NA NA NA
Uranium-234 6.1E-07 NA NA 1.0E-08 6.2E-07 NA NA NA
Thorium-232 2.5E-08 NA NA 3.9E-10 2.5E-08 NA NA NA
Radium-228+D 2.4E-07 NA NA 5.2E-06 5.4E-06 NA NA NA
Thorium-228+D 8.6E-08 NA NA 8.8E-06 8.9E-06 NA NA NA

RADIONUCLIDE TOTAL 5.9E-06 -- -- 4.4E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 4E+00

EXPOSURE MEDIUM TOTAL 6E-05 4E+00

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 2 7E 05 NA 2 7E 05

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05

Arsenic NA 3.6E-11 NA NA 3.6E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.6E-06 NA 6.6E-06
Chromium NA 1.2E-08 NA NA 1.2E-08 Respiratory NA 3.3E-06 NA 3.3E-06
Cobalt NA 1.7E-14 NA NA 1.7E-14 Respiratory NA 1.3E-05 NA 1.3E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.2E-04 NA 1.2E-04
Molybdenum NA NC NA NA NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.9E-05 NA 1.9E-05
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.3E-08 -- -- 1E-08 -- 1.9E-04 -- 2E-04

Uranium-238+D NA 3.0E-09 NA NA 3.0E-09 NA NA NA
Uranium-235+D NA 4.3E-11 NA NA 4.3E-11 NA NA NA
Uranium-234 NA 6.0E-10 NA NA 6.0E-10 NA NA NA
Thorium-232 NA 6.3E-11 NA NA 6.3E-11 NA NA NA
Radium-228+D NA 7.6E-12 NA NA 7.6E-12 NA NA NA
Thorium-228+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.9E-09 -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-08 2E-04

EXPOSURE MEDIUM TOTAL 2E-08 2E-04

SOIL TOTAL 6E-05 4E+00
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TABLE 9-F.152
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 4.0E-07 NA NA NA 4.0E-07 NA NA NA
Uranium-235+D 4.3E-09 NA NA NA 4.3E-09 NA NA NA
Uranium-234 5.2E-08 NA NA NA 5.2E-08 NA NA NA
Thorium-232 8.0E-10 NA NA NA 8.0E-10 NA NA NA
Radium-228+D 3.5E-07 NA NA NA 3.5E-07 NA NA NA
Thorium-228+D 2.5E-09 NA NA NA 2.5E-09 NA NA NA

RADIONUCLIDE TOTAL 8.0E-07 -- -- -- 8E-07 -- -- -- --

EXPOSURE POINT TOTAL 8E-07 0E+00

EXPOSURE MEDIUM TOTAL 8E-07 0E+00

PRODUCE TOTAL 8E-07 0E+00
RECEPTOR TOTAL 6E-05 4E+00

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.8E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.1E-01
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 3.6E+00

--
--

TOTAL NERVOUS SYSTEM HI = 8.3E-02
TOTAL NOAEL HI = 5.0E-02

--
TOTAL SKIN HI = 1.3E-01

TOTAL RESPIRATORY HI = 1.6E-05
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TABLE 9-F.153
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 5.8E-03 NA -- 5.8E-03
Arsenic 2.7E-06 NA 3.2E-07 NA 3.0E-06 Skin 1.7E-02 NA 2.1E-03 1.9E-02
Chromium NC NA NC NA NOAEL 4.6E-03 NA -- 4.6E-03
Cobalt NC NA NC NA Endocrine 1.1E-02 NA -- 1.1E-02
Copper NC NA NC NA Undetermined 2.2E-03 NA -- 2.2E-03
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 1.6E-03 NA -- 1.6E-03
Molybdenum NC NA NC NA Kidney 1.8E-02 NA -- 1.8E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.2E-01 NA -- 3.2E-01
Zirconium NC NA NC NA Kidney 2.0E-02 NA -- 2.0E-02

--

CHEMICAL TOTAL 2.7E-06 -- 3.2E-07 -- 3E-06 4.1E-01 -- 2.1E-03 4E-01

Uranium-238+D 8.2E-06 NA NA 7.4E-05 8.3E-05 NA NA NA
Uranium-235+D 8.2E-08 NA NA 4.6E-06 4.6E-06 NA NA NA
Uranium-234 1.0E-06 NA NA 2.8E-08 1.1E-06 NA NA NA
Thorium-232 7.2E-08 NA NA 1.8E-09 7.4E-08 NA NA NA
Radium-228+D 7.2E-07 NA NA 2.4E-05 2.4E-05 NA NA NA
Thorium-228+D 2.5E-07 NA NA 4.1E-05 4.1E-05 NA NA NA

RADIONUCLIDE TOTAL 1.0E-05 -- -- 1.4E-04 2E-04 -- -- -- --

EXPOSURE POINT TOTAL 2E-04 4E-01

EXPOSURE MEDIUM TOTAL 2E-04 4E-01

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1 7E 05 NA 1 7E 05

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1.7E-05 NA 1.7E-05

Arsenic NA 1.1E-10 NA NA 1.1E-10

Developmental / 
Cardiovascular / Nervous 

System NA 5.0E-06 NA 5.0E-06
Chromium NA 1.0E-08 NA NA 1.0E-08 Respiratory NA 2.0E-06 NA 2.0E-06
Cobalt NA 4.0E-14 NA NA 4.0E-14 Respiratory NA 7.7E-06 NA 7.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.2E-05 NA 3.2E-05
Molybdenum NA NC NA NA Respiratory NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.1E-06 NA 9.1E-06
Zirconium NA NC NA NA Kidney NA 5.7E-07 NA 5.7E-07

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 7.3E-05 -- 7E-05

Uranium-238+D NA 1.1E-08 NA NA 1.1E-08 NA NA NA
Uranium-235+D NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Uranium-234 NA 2.3E-09 NA NA 2.3E-09 NA NA NA
Thorium-232 NA 4.1E-10 NA NA 4.1E-10 NA NA NA
Radium-228+D NA 5.0E-11 NA NA 5.0E-11 NA NA NA
Thorium-228+D NA 1.4E-09 NA NA 1.4E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.5E-08 -- -- 2E-08 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 7E-05

EXPOSURE MEDIUM TOTAL 3E-08 7E-05

SOIL TOTAL 2E-04 4E-01
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TABLE 9-F.153
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 8.7E-06 NA NA NA 8.7E-06 NA NA NA
Uranium-235+D 9.0E-08 NA NA NA 9.0E-08 NA NA NA
Uranium-234 1.1E-06 NA NA NA 1.1E-06 NA NA NA
Thorium-232 3.1E-08 NA NA NA 3.1E-08 NA NA NA
Radium-228+D 1.3E-05 NA NA NA 1.3E-05 NA NA NA
Thorium-228+D 9.7E-08 NA NA NA 9.7E-08 NA NA NA

RADIONUCLIDE TOTAL 2.3E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 0E+00

EXPOSURE MEDIUM TOTAL 2E-05 0E+00

PRODUCE TOTAL 2E-05 0E+00
RECEPTOR TOTAL 2E-04 4E-01

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 5.0E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 5.0E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 3.5E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.4E-03
TOTAL NOAEL HI = 6.9E-03

--
TOTAL SKIN HI = 1.9E-02

TOTAL RESPIRATORY HI = 9.7E-06
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TABLE 9-F.154
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 5.5E-03 NA -- 5.5E-03
Arsenic 2.0E-06 NA 2.4E-07 NA 2.3E-06 Skin 1.3E-02 NA 1.6E-03 1.5E-02
Chromium NC NA NC NA NOAEL 4.4E-03 NA -- 4.4E-03
Cobalt NC NA NC NA Endocrine 1.1E-02 NA -- 1.1E-02
Copper NC NA NC NA Undetermined 9.6E-04 NA -- 9.6E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 3.3E-03 NA -- 3.3E-03
Molybdenum NC NA NC NA Kidney 8.3E-03 NA -- 8.3E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.8E-01 NA -- 3.8E-01
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.0E-06 -- 2.4E-07 -- 2E-06 4.3E-01 -- 1.6E-03 4E-01

Uranium-238+D 9.7E-06 NA NA 8.8E-05 9.8E-05 NA NA NA
Uranium-235+D 1.0E-07 NA NA 5.6E-06 5.7E-06 NA NA NA
Uranium-234 1.2E-06 NA NA 3.3E-08 1.3E-06 NA NA NA
Thorium-232 4.9E-08 NA NA 1.2E-09 5.0E-08 NA NA NA
Radium-228+D 4.9E-07 NA NA 1.6E-05 1.7E-05 NA NA NA
Thorium-228+D 1.7E-07 NA NA 2.8E-05 2.8E-05 NA NA NA

RADIONUCLIDE TOTAL 1.2E-05 -- -- 1.4E-04 1E-04 -- -- -- --

EXPOSURE POINT TOTAL 2E-04 4E-01

EXPOSURE MEDIUM TOTAL 2E-04 4E-01

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1 6E 05 NA 1 6E 05

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 8.5E-11 NA NA 8.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.8E-06 NA 3.8E-06
Chromium NA 9.9E-09 NA NA 9.9E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 4.0E-14 NA NA 4.0E-14 Respiratory NA 7.6E-06 NA 7.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 6.9E-05 NA 6.9E-05
Molybdenum NA NC NA NA NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-05 NA 1.1E-05
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 1.1E-04 -- 1E-04

Uranium-238+D NA 1.3E-08 NA NA 1.3E-08 NA NA NA
Uranium-235+D NA 1.9E-10 NA NA 1.9E-10 NA NA NA
Uranium-234 NA 2.7E-09 NA NA 2.7E-09 NA NA NA
Thorium-232 NA 2.8E-10 NA NA 2.8E-10 NA NA NA
Radium-228+D NA 3.4E-11 NA NA 3.4E-11 NA NA NA
Thorium-228+D NA 9.2E-10 NA NA 9.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 1.7E-08 -- -- 2E-08 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 1E-04

EXPOSURE MEDIUM TOTAL 3E-08 1E-04

SOIL TOTAL 2E-04 4E-01
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TABLE 9-F.154
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 1.0E-05 NA NA NA 1.0E-05 NA NA NA
Uranium-235+D 1.1E-07 NA NA NA 1.1E-07 NA NA NA
Uranium-234 1.4E-06 NA NA NA 1.4E-06 NA NA NA
Thorium-232 2.1E-08 NA NA NA 2.1E-08 NA NA NA
Radium-228+D 8.9E-06 NA NA NA 8.9E-06 NA NA NA
Thorium-228+D 6.6E-08 NA NA NA 6.6E-08 NA NA NA

RADIONUCLIDE TOTAL 2.1E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 0E+00

EXPOSURE MEDIUM TOTAL 2E-05 0E+00

PRODUCE TOTAL 2E-05 0E+00
RECEPTOR TOTAL 2E-04 4E-01

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.1E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 3.9E-01

--
--

TOTAL NERVOUS SYSTEM HI = 9.0E-03
TOTAL NOAEL HI = 5.3E-03

--
TOTAL SKIN HI = 1.5E-02

TOTAL RESPIRATORY HI = 9.5E-06
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TABLE 9-F.155
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 2.7E-02 NA -- 2.7E-02
Arsenic 3.1E-06 NA 2.6E-07 NA 3.4E-06 Skin 8.1E-02 NA 6.8E-03 8.8E-02
Chromium NC NA NC NA NOAEL 2.1E-02 NA -- 2.1E-02
Cobalt NC NA NC NA Endocrine 5.0E-02 NA -- 5.0E-02
Copper NC NA NC NA Undetermined 1.0E-02 NA -- 1.0E-02
Iron NC NA NC NA GI System 5.5E-02 NA -- 5.5E-02
Manganese NC NA NC NA Nervous System 7.2E-03 NA -- 7.2E-03
Molybdenum NC NA NC NA Kidney 8.5E-02 NA -- 8.5E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.5E+00 NA -- 1.5E+00
Zirconium NC NA NC NA Kidney 9.1E-02 NA -- 9.1E-02

--

CHEMICAL TOTAL 3.1E-06 -- 2.6E-07 -- 3E-06 1.9E+00 -- 6.8E-03 2E+00

Uranium-238+D 2.0E-06 NA NA 1.7E-06 3.7E-06 NA NA NA
Uranium-235+D 2.0E-08 NA NA 1.0E-07 1.2E-07 NA NA NA
Uranium-234 2.6E-07 NA NA 6.3E-10 2.6E-07 NA NA NA
Thorium-232 1.8E-08 NA NA 4.1E-11 1.8E-08 NA NA NA
Radium-228+D 1.8E-07 NA NA 5.4E-07 7.2E-07 NA NA NA
Thorium-228+D 6.3E-08 NA NA 9.3E-07 9.9E-07 NA NA NA

RADIONUCLIDE TOTAL 2.6E-06 -- -- 3.3E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 2E+00

EXPOSURE MEDIUM TOTAL 9E-06 2E+00

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1 4E 05 NA 1 4E 05

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 2.4E-11 NA NA 2.4E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.3E-06 NA 4.3E-06
Chromium NA 6.5E-09 NA NA 6.5E-09 Respiratory NA 1.7E-06 NA 1.7E-06
Cobalt NA 8.6E-15 NA NA 8.6E-15 Respiratory NA 6.6E-06 NA 6.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05
Molybdenum NA NC NA NA Respiratory NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.8E-06 NA 7.8E-06
Zirconium NA NC NA NA Kidney NA 4.8E-07 NA 4.8E-07

CHEMICAL TOTAL -- 6.6E-09 -- -- 7E-09 -- 6.2E-05 -- 6E-05

Uranium-238+D NA 4.6E-10 NA NA 4.6E-10 NA NA NA
Uranium-235+D NA 6.4E-12 NA NA 6.4E-12 NA NA NA
Uranium-234 NA 9.5E-11 NA NA 9.5E-11 NA NA NA
Thorium-232 NA 1.7E-11 NA NA 1.7E-11 NA NA NA
Radium-228+D NA 2.1E-12 NA NA 2.1E-12 NA NA NA
Thorium-228+D NA 5.7E-11 NA NA 5.7E-11 NA NA NA

RADIONUCLIDE TOTAL -- 6.4E-10 -- -- 6E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 6E-05

EXPOSURE MEDIUM TOTAL 7E-09 6E-05

SOIL TOTAL 9E-06 2E+00
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TABLE 9-F.155
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 9E-06 2E+00
TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.0E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.5E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 1.6E+00

--
--

TOTAL NERVOUS SYSTEM HI = 3.4E-02
TOTAL NOAEL HI = 3.2E-02

--
TOTAL SKIN HI = 8.8E-02

TOTAL RESPIRATORY HI = 8.3E-06
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TABLE 9-F.156
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 2.6E-02 NA -- 2.6E-02
Arsenic 2.4E-06 NA 2.0E-07 NA 2.6E-06 Skin 6.1E-02 NA 5.2E-03 6.7E-02
Chromium NC NA NC NA NOAEL 2.0E-02 NA -- 2.0E-02
Cobalt NC NA NC NA Endocrine 4.9E-02 NA -- 4.9E-02
Copper NC NA NC NA Undetermined 4.4E-03 NA -- 4.4E-03
Iron NC NA NC NA GI System 5.4E-02 NA -- 5.4E-02
Manganese NC NA NC NA Nervous System 1.6E-02 NA -- 1.6E-02
Molybdenum NC NA NC NA Kidney 3.8E-02 NA -- 3.8E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.7E+00 NA -- 1.7E+00
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 2.4E-06 -- 2.0E-07 -- 3E-06 2.0E+00 -- 5.2E-03 2E+00

Uranium-238+D 2.4E-06 NA NA 2.0E-06 4.4E-06 NA NA NA
Uranium-235+D 2.5E-08 NA NA 1.3E-07 1.5E-07 NA NA NA
Uranium-234 3.0E-07 NA NA 7.5E-10 3.0E-07 NA NA NA
Thorium-232 1.2E-08 NA NA 2.8E-11 1.2E-08 NA NA NA
Radium-228+D 1.2E-07 NA NA 3.7E-07 4.9E-07 NA NA NA
Thorium-228+D 4.3E-08 NA NA 6.3E-07 6.7E-07 NA NA NA

RADIONUCLIDE TOTAL 2.9E-06 -- -- 3.2E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 2E+00

EXPOSURE MEDIUM TOTAL 9E-06 2E+00

SOIL AIR DUST AT AOI 1 HOLDING BASIN Al i NA NC NA NA Nervous System NA 1 4E 05 NA 1 4E 05SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 1.8E-11 NA NA 1.8E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.3E-06 NA 3.3E-06
Chromium NA 6.2E-09 NA NA 6.2E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 8.4E-15 NA NA 8.4E-15 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.8E-05 NA 5.8E-05
Molybdenum NA NC NA NA NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.3E-06 NA 9.3E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 6.2E-09 -- -- 6E-09 -- 9.3E-05 -- 9E-05

Uranium-238+D NA 5.5E-10 NA NA 5.5E-10 NA NA NA
Uranium-235+D NA 7.9E-12 NA NA 7.9E-12 NA NA NA
Uranium-234 NA 1.1E-10 NA NA 1.1E-10 NA NA NA
Thorium-232 NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Radium-228+D NA 1.4E-12 NA NA 1.4E-12 NA NA NA
Thorium-228+D NA 3.9E-11 NA NA 3.9E-11 NA NA NA

RADIONUCLIDE TOTAL -- 7.2E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 9E-05

EXPOSURE MEDIUM TOTAL 7E-09 9E-05

SOIL TOTAL 9E-06 2E+00
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TABLE 9-F.156
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 9E-06 2E+00
TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E-02

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.4E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 1.8E+00

--
--

TOTAL NERVOUS SYSTEM HI = 4.1E-02
TOTAL NOAEL HI = 2.5E-02

--
TOTAL SKIN HI = 6.7E-02

TOTAL RESPIRATORY HI = 8.1E-06
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TABLE 9-F.157
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 2.9E-03 NA -- 2.9E-03
Arsenic 1.3E-06 NA 1.6E-07 NA 1.5E-06 Skin 8.7E-03 NA 1.0E-03 9.7E-03
Chromium NC NA NC NA NOAEL 2.3E-03 NA -- 2.3E-03
Cobalt NC NA NC NA Endocrine 5.3E-03 NA -- 5.3E-03
Copper NC NA NC NA Undetermined 1.1E-03 NA -- 1.1E-03
Iron NC NA NC NA GI System 5.9E-03 NA -- 5.9E-03
Manganese NC NA NC NA Nervous System 7.8E-04 NA -- 7.8E-04
Molybdenum NC NA NC NA Kidney 9.1E-03 NA -- 9.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.6E-01 NA -- 1.6E-01
Zirconium NC NA NC NA Kidney 9.8E-03 NA -- 9.8E-03

--

CHEMICAL TOTAL 1.3E-06 -- 1.6E-07 -- 1E-06 2.0E-01 -- 1.0E-03 2E-01

Uranium-238+D 4.1E-06 NA NA 6.8E-06 1.1E-05 NA NA NA
Uranium-235+D 4.1E-08 NA NA 4.2E-07 4.6E-07 NA NA NA
Uranium-234 5.2E-07 NA NA 2.5E-09 5.2E-07 NA NA NA
Thorium-232 3.6E-08 NA NA 1.6E-10 3.6E-08 NA NA NA
Radium-228+D 3.6E-07 NA NA 2.2E-06 2.5E-06 NA NA NA
Thorium-228+D 1.3E-07 NA NA 3.7E-06 3.8E-06 NA NA NA

RADIONUCLIDE TOTAL 5.1E-06 -- -- 1.3E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 2E-01

EXPOSURE MEDIUM TOTAL 2E-05 2E-01

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1 4E 05 NA 1 4E 05

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 9.5E-11 NA NA 9.5E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.3E-06 NA 4.3E-06
Chromium NA 8.9E-09 NA NA 8.9E-09 Respiratory NA 1.7E-06 NA 1.7E-06
Cobalt NA 3.4E-14 NA NA 3.4E-14 Respiratory NA 6.6E-06 NA 6.6E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.7E-05 NA 2.7E-05
Molybdenum NA NC NA NA NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 7.8E-06 NA 7.8E-06
Zirconium NA NC NA NA Kidney NA 4.8E-07 NA 4.8E-07

CHEMICAL TOTAL -- 9.0E-09 -- -- 9E-09 -- 6.2E-05 -- 6E-05

Uranium-238+D NA 2.5E-09 NA NA 2.5E-09 NA NA NA
Uranium-235+D NA 3.4E-11 NA NA 3.4E-11 NA NA NA
Uranium-234 NA 5.1E-10 NA NA 5.1E-10 NA NA NA
Thorium-232 NA 9.2E-11 NA NA 9.2E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.4E-09 -- -- 3E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 6E-05

EXPOSURE MEDIUM TOTAL 1E-08 6E-05

SOIL TOTAL 2E-05 2E-01
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TABLE 9-F.157
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 2E-01
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.3E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.9E-03
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 1.8E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.7E-03
TOTAL NOAEL HI = 3.4E-03

--
TOTAL SKIN HI = 9.7E-03

TOTAL RESPIRATORY HI = 8.3E-06
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TABLE 9-F.158
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 2.8E-03 NA -- 2.8E-03
Arsenic 1.0E-06 NA 1.2E-07 NA 1.1E-06 Skin 6.6E-03 NA 7.9E-04 7.4E-03
Chromium NC NA NC NA NOAEL 2.2E-03 NA -- 2.2E-03
Cobalt NC NA NC NA Endocrine 5.2E-03 NA -- 5.2E-03
Copper NC NA NC NA Undetermined 4.8E-04 NA -- 4.8E-04
Iron NC NA NC NA GI System 5.8E-03 NA -- 5.8E-03
Manganese NC NA NC NA Nervous System 1.7E-03 NA -- 1.7E-03
Molybdenum NC NA NC NA Kidney 4.1E-03 NA -- 4.1E-03
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.9E-01 NA -- 1.9E-01
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 1.0E-06 -- 1.2E-07 -- 1E-06 2.2E-01 -- 7.9E-04 2E-01

Uranium-238+D 4.8E-06 NA NA 8.1E-06 1.3E-05 NA NA NA
Uranium-235+D 5.0E-08 NA NA 5.1E-07 5.6E-07 NA NA NA
Uranium-234 6.1E-07 NA NA 3.0E-09 6.1E-07 NA NA NA
Thorium-232 2.4E-08 NA NA 1.1E-10 2.5E-08 NA NA NA
Radium-228+D 2.4E-07 NA NA 1.5E-06 1.7E-06 NA NA NA
Thorium-228+D 8.5E-08 NA NA 2.5E-06 2.6E-06 NA NA NA

RADIONUCLIDE TOTAL 5.8E-06 -- -- 1.3E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 2E-01

EXPOSURE MEDIUM TOTAL 2E-05 2E-01

SOIL AIR DUST AT AOI 1 HOLDING BASIN Al i NA NC NA NA Nervous System NA 1 4E 05 NA 1 4E 05SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 1.4E-05 NA 1.4E-05

Arsenic NA 7.2E-11 NA NA 7.2E-11

Developmental / 
Cardiovascular / Nervous 

System NA 3.3E-06 NA 3.3E-06
Chromium NA 8.4E-09 NA NA 8.4E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 3.4E-14 NA NA 3.4E-14 Respiratory NA 6.5E-06 NA 6.5E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 5.8E-05 NA 5.8E-05
Molybdenum NA NC NA NA NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.3E-06 NA 9.3E-06
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 8.5E-09 -- -- 9E-09 -- 9.3E-05 -- 9E-05

Uranium-238+D NA 2.9E-09 NA NA 2.9E-09 NA NA NA
Uranium-235+D NA 4.2E-11 NA NA 4.2E-11 NA NA NA
Uranium-234 NA 6.0E-10 NA NA 6.0E-10 NA NA NA
Thorium-232 NA 6.2E-11 NA NA 6.2E-11 NA NA NA
Radium-228+D NA 7.5E-12 NA NA 7.5E-12 NA NA NA
Thorium-228+D NA 2.1E-10 NA NA 2.1E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.8E-09 -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 9E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 2E-05 2E-01
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TABLE 9-F.158
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 2E-01
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.3E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.3E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.2E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.8E-03
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 1.9E-01

--
--

TOTAL NERVOUS SYSTEM HI = 4.5E-03
TOTAL NOAEL HI = 2.7E-03

--
TOTAL SKIN HI = 7.4E-03

TOTAL RESPIRATORY HI = 8.1E-06
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TABLE 9-F.159
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 3.0E-02 NA -- 3.0E-02
Arsenic 5.7E-07 NA 5.2E-08 NA 6.3E-07 Skin 8.9E-02 NA 8.0E-03 9.7E-02
Chromium NC NA NC NA NOAEL 3.6E-03 NA -- 3.6E-03
Cobalt NC NA NC NA Endocrine 5.5E-03 NA -- 5.5E-03
Copper NC NA NC NA Undetermined 1.2E-02 NA -- 1.2E-02
Iron NC NA NC NA GI System 6.1E-02 NA -- 6.1E-02
Manganese NC NA NC NA Nervous System 8.0E-03 NA -- 8.0E-03
Molybdenum NC NA NC NA Kidney 9.4E-02 NA -- 9.4E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 4.9E-01 NA -- 4.9E-01
Zirconium NC NA NC NA Kidney 3.0E-02 NA -- 3.0E-02

--

CHEMICAL TOTAL 5.7E-07 -- 5.2E-08 -- 6E-07 8.2E-01 -- 8.0E-03 8E-01

Uranium-238+D 4.7E-07 NA NA 2.4E-06 2.8E-06 NA NA NA
Uranium-235+D 5.4E-09 NA NA 1.5E-07 1.5E-07 NA NA NA
Uranium-234 7.2E-08 NA NA 8.8E-10 7.3E-08 NA NA NA
Thorium-232 5.7E-09 NA NA 5.7E-11 5.7E-09 NA NA NA
Radium-228+D 4.5E-08 NA NA 7.5E-07 8.0E-07 NA NA NA
Thorium-228+D 1.1E-08 NA NA 1.3E-06 1.3E-06 NA NA NA

RADIONUCLIDE TOTAL 6.1E-07 -- -- 4.6E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 8E-01

EXPOSURE MEDIUM TOTAL 6E-06 8E-01

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 5 3E 02 NA 5 3E 02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 5.3E-02 NA 5.3E-02

Arsenic NA 1.5E-08 NA NA 1.5E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.6E-02 NA 1.6E-02
Chromium NA 7.6E-07 NA NA 7.6E-07 Respiratory NA 6.4E-03 NA 6.4E-03
Cobalt NA 5.3E-12 NA NA 5.3E-12 Respiratory NA 7.4E-03 NA 7.4E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.0E-01 NA 1.0E-01
Molybdenum NA NC NA NA Respiratory NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.2E-02 NA 2.2E-02
Zirconium NA NC NA NA Kidney NA 1.4E-03 NA 1.4E-03

CHEMICAL TOTAL -- 7.8E-07 -- -- 8E-07 -- 2.1E-01 -- 2E-01

Uranium-238+D NA 3.8E-07 NA NA 3.8E-07 NA NA NA
Uranium-235+D NA 5.3E-09 NA NA 5.3E-09 NA NA NA
Uranium-234 NA 7.9E-08 NA NA 7.9E-08 NA NA NA
Thorium-232 NA 1.4E-08 NA NA 1.4E-08 NA NA NA
Radium-228+D NA 1.7E-09 NA NA 1.7E-09 NA NA NA
Thorium-228+D NA 4.7E-08 NA NA 4.7E-08 NA NA NA

RADIONUCLIDE TOTAL -- 5.3E-07 -- -- 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 2E-01

EXPOSURE MEDIUM TOTAL 1E-06 2E-01

SOIL TOTAL 7E-06 1E+00
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TABLE 9-F.159
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 7E-06 1E+00
TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.6E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.6E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.5E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 6.1E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 6.3E-01

--
--

TOTAL NERVOUS SYSTEM HI = 2.1E-01
TOTAL NOAEL HI = 1.5E-02

--
TOTAL SKIN HI = 9.7E-02

TOTAL RESPIRATORY HI = 1.4E-02
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TABLE 9-F.160
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Aluminum NC NA NC NA Nervous System 2.8E-02 NA -- 2.8E-02
Arsenic 4.4E-07 NA 3.9E-08 NA 4.8E-07 Skin 6.8E-02 NA 6.1E-03 7.4E-02
Chromium NC NA NC NA NOAEL 3.4E-03 NA -- 3.4E-03
Cobalt NC NA NC NA Endocrine 5.4E-03 NA -- 5.4E-03
Copper NC NA NC NA Undetermined 4.9E-03 NA -- 4.9E-03
Iron NC NA NC NA GI System 5.9E-02 NA -- 5.9E-02
Manganese NC NA NC NA Nervous System 1.7E-02 NA -- 1.7E-02
Molybdenum NC NA NC NA Kidney 4.2E-02 NA -- 4.2E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.8E-01 NA -- 5.8E-01
Zirconium NC NA NC NA -- NA --

--

CHEMICAL TOTAL 4.4E-07 -- 3.9E-08 -- 5E-07 8.1E-01 -- 6.1E-03 8E-01

Uranium-238+D 5.6E-07 NA NA 2.8E-06 3.4E-06 NA NA NA
Uranium-235+D 6.6E-09 NA NA 1.8E-07 1.9E-07 NA NA NA
Uranium-234 8.4E-08 NA NA 1.0E-09 8.5E-08 NA NA NA
Thorium-232 3.8E-09 NA NA 3.9E-11 3.9E-09 NA NA NA
Radium-228+D 3.0E-08 NA NA 5.1E-07 5.4E-07 NA NA NA
Thorium-228+D 7.4E-09 NA NA 8.8E-07 8.8E-07 NA NA NA

RADIONUCLIDE TOTAL 6.9E-07 -- -- 4.4E-06 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 6E-06 8E-01

EXPOSURE MEDIUM TOTAL 6E-06 8E-01

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 5 1E 02 NA 5 1E 02

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR DUST AT AOI 1 HOLDING BASIN Aluminum NA NC NA NA Nervous System NA 5.1E-02 NA 5.1E-02

Arsenic NA 1.1E-08 NA NA 1.1E-08

Developmental / 
Cardiovascular / Nervous 

System NA 1.2E-02 NA 1.2E-02
Chromium NA 7.3E-07 NA NA 7.3E-07 Respiratory NA 6.0E-03 NA 6.0E-03
Cobalt NA 5.2E-12 NA NA 5.2E-12 Respiratory NA 7.2E-03 NA 7.2E-03
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.2E-01 NA 2.2E-01
Molybdenum NA NC NA NA NA -- NA
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.6E-02 NA 2.6E-02
Zirconium NA NC NA NA NA -- NA

CHEMICAL TOTAL -- 7.4E-07 -- -- 7E-07 -- 3.2E-01 -- 3E-01

Uranium-238+D NA 4.5E-07 NA NA 4.5E-07 NA NA NA
Uranium-235+D NA 6.5E-09 NA NA 6.5E-09 NA NA NA
Uranium-234 NA 9.2E-08 NA NA 9.2E-08 NA NA NA
Thorium-232 NA 9.6E-09 NA NA 9.6E-09 NA NA NA
Radium-228+D NA 1.2E-09 NA NA 1.2E-09 NA NA NA
Thorium-228+D NA 3.2E-08 NA NA 3.2E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.0E-07 -- -- 6E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-06 3E-01

EXPOSURE MEDIUM TOTAL 1E-06 3E-01

SOIL TOTAL 7E-06 1E+00
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TABLE 9-F.160
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 7E-06 1E+00
TOTAL RISK ACROSS ALL MEDIA 7E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.2E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.2E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.4E-03

--
Prepared by / Date: KJC 06/01/12 TOTAL GI SYSTEM HI = 5.9E-02
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 6.5E-01

--
--

TOTAL NERVOUS SYSTEM HI = 3.3E-01
TOTAL NOAEL HI = 8.3E-03

--
TOTAL SKIN HI = 7.4E-02

TOTAL RESPIRATORY HI = 1.3E-02
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APPENDIX J 
 

Target Organ Hazard Index Calculations 
  



APPENDIX J1 
 

Single Media Target Organ HI Values



Appendix J-1 
 
Single Medium Target Organ Specific Hazard Index 
 
The attached tables provide documentation that target organ hazard index (HI) values for individual 
exposure areas do not exceed a value of 1.  Exposure areas that are not specifically addressed in this 
appendix have been demonstrated to either be A) associated with HI values that do not exceed 1 based 
on screening HI values, or B) associated with HI values greater than 1 because individual chemicals of 
potential concern were associated with HI values greater than 1. 
 
The following scenarios and exposure areas had screening HI values greater than 1, but target organ HI 
values that do not exceed a value of 1: 

• Child resident, exposure area B1 (Soils Around Cooling Pond), surface soil 
• Child abutting resident, exposure area B1 (Soils Around Cooling Pond), surface soil 
• Outdoor worker, exposure area A6 (AOI 7 & 11 Industrial Area – East), subsurface soil 

 
The attached RAGS Part D ‘Table 9’ tables for these receptor scenarios provide documentation that the 
target organ HI values do not exceed a value of 1. 
 
 
 
 
 
 



TABLE 9-F.25
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 1.4E-06 NA 5.1E-07 NA 1.9E-06 Kidney 1.4E-04 NA 5.1E-05 1.9E-04
Benzo(a)pyrene 1.8E-05 NA 6.5E-06 NA 2.4E-05 Kidney 1.8E-04 NA 6.5E-05 2.4E-04
Benzo(b)fluoranthene 2.5E-06 NA 9.2E-07 NA 3.5E-06 Kidney 2.5E-04 NA 9.3E-05 3.5E-04
Benzo(k)fluoranthene 2.5E-08 NA 9.2E-09 NA 3.5E-08 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Carbazole 2.7E-09 NA 7.6E-10 NA 3.5E-09 -- NA --
Indeno(1,2,3-cd)pyrene 3.3E-07 NA 1.2E-07 NA 4.5E-07 Kidney 3.3E-05 NA 1.2E-05 4.5E-05
Aroclor-1254 1.8E-06 NA 7.1E-07 NA 2.5E-06 Immune System 5.3E-01 NA 2.1E-01 7.4E-01
Aroclor-1260 1.1E-07 NA 4.3E-08 NA 1.5E-07 Immune System 3.2E-02 NA 1.3E-02 4.5E-02
Aluminum NC NA NC NA Nervous System 5.2E-02 NA -- 5.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.4E-03 NA -- 5.4E-03
Arsenic 5.2E-06 NA 4.4E-07 NA 5.7E-06 Skin 1.4E-01 NA 1.1E-02 1.5E-01
Beryllium NC NA NC NA GI System 9.4E-03 NA -- 9.4E-03
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 8.6E-02 NA -- 8.6E-02
Copper NC NA NC NA Undetermined 1.1E-02 NA -- 1.1E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3 4E 01 NA 3 4E 01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 3.4E-01 NA -- 3.4E-01
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.4E-02 NA 9.6E-03 4.4E-02

--

CHEMICAL TOTAL 2.9E-05 -- 9.2E-06 -- 4E-05 1.4E+00 -- 2.4E-01 2E+00

Uranium-238+D 4.9E-07 NA NA 2.8E-06 3.3E-06 NA NA NA
Uranium-235+D 4.7E-09 NA NA 1.7E-07 1.7E-07 NA NA NA
Uranium-234 6.1E-08 NA NA 1.0E-09 6.2E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06 NA NA NA

RADIONUCLIDE TOTAL 9.3E-07 -- -- 1.8E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 6E-05 2E+00
EXPOSURE MEDIUM TOTAL 6E-05 2E+00
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TABLE 9-F.25
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT AREA AROUND 

COOLING POND Benzo(a)anthracene NA 5.6E-13 NA NA 5.6E-13 NA -- NA
Benzo(a)pyrene NA 7.1E-12 NA NA 7.1E-12 NA -- NA
Benzo(b)fluoranthene NA 1.0E-12 NA NA 1.0E-12 NA -- NA
Benzo(k)fluoranthene NA 1.0E-14 NA NA 1.0E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 1.3E-13 NA NA 1.3E-13 NA -- NA
Aroclor-1254 NA 1.4E-12 NA NA 1.4E-12 NA -- NA
Aroclor-1260 NA 8.4E-14 NA NA 8.4E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 4.0E-11 NA NA 4.0E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.2E-06 NA 7.2E-06

Beryllium NA 1.0E-11 NA NA 1.0E-11
Immune System / 

Respiratory NA 2.5E-06 NA 2.5E-06
Chromium NA 9.9E-09 NA NA 9.9E-09 Respiratory NA 2.6E-06 NA 2.6E-06
Cobalt NA 1.5E-14 NA NA 1.5E-14 Respiratory NA 1.1E-05 NA 1.1E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.2E-05 NA 4.2E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA NAThorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.8E-06 NA 1.8E-06
Vanadium NA NC NA NA NA 3.7E-06 NA 3.7E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 5.5E-08 NA 5.5E-08

CHEMICAL TOTAL -- 1.0E-08 -- -- 1E-08 -- 9.9E-05 -- 1E-04

Uranium-238+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA
Uranium-235+D NA 4.0E-12 NA NA 4.0E-12 NA NA NA
Uranium-234 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Thorium-232 NA 6.6E-11 NA NA 6.6E-11 NA NA NA
Radium-228+D NA 8.0E-12 NA NA 8.0E-12 NA NA NA
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA

RADIONUCLIDE TOTAL -- 6.5E-10 -- -- 7E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 6E-05 2E+00
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TABLE 9-F.25
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

PRODUCE PRODUCE AREA AROUND COOLING POND Uranium-238+D 4.0E-08 NA NA NA 4.0E-08 NA NA NA
Uranium-235+D 4.0E-10 NA NA NA 4.0E-10 NA NA NA
Uranium-234 5.2E-09 NA NA NA 5.2E-09 NA NA NA
Thorium-232 8.5E-10 NA NA NA 8.5E-10 NA NA NA
Radium-228+D 3.6E-07 NA NA NA 3.6E-07 NA NA NA
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09 NA NA NA

RADIONUCLIDE TOTAL 4.1E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 6E-05 2E+00

TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 5.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.6E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 5.4E-03

TOTAL IMMUNE SYSTEM HI 7 8E 01TOTAL IMMUNE SYSTEM HI = 7.8E-01
TOTAL KIDNEY HI = 3.7E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.3E-02
TOTAL NOAEL HI = 4.4E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 1.7E-05
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TABLE 9-F.127
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

SOIL SUBSURFACE SOIL Trichloroethene - Kidney 1.9E-12 NA -- NA 1.9E-12 -- NA --
Trichloroethene - Liver&NHL 7.5E-12 NA -- NA 7.5E-12 -- NA --
Trichloroethene -- NA -- NA Immune System 1.2E-06 NA -- 1.2E-06
Benzo(a)anthracene 2.3E-08 NA 2.0E-08 NA 4.3E-08 Kidney 2.9E-06 NA 2.5E-06 5.5E-06
Benzo(a)pyrene 3.6E-07 NA 3.1E-07 NA 6.7E-07 Kidney 4.6E-06 NA 4.0E-06 8.6E-06
Benzo(b)fluoranthene 7.7E-08 NA 6.6E-08 NA 1.4E-07 Kidney 9.9E-06 NA 8.5E-06 1.8E-05
Benzo(k)fluoranthene 1.1E-09 NA 9.7E-10 NA 2.1E-09 Kidney 1.4E-06 NA 1.2E-06 2.7E-06
Carbazole 5.0E-10 NA 3.3E-10 NA 8.2E-10 -- NA --
Indeno(1,2,3-cd)pyrene 2.1E-08 NA 1.8E-08 NA 4.0E-08 Kidney 2.7E-06 NA 2.3E-06 5.1E-06
Aroclor-1254 8.2E-06 NA 7.6E-06 NA 1.6E-05 Immune System 5.7E-01 NA 5.3E-01 1.1E+00
Aroclor-1260 1.2E-06 NA 1.1E-06 NA 2.3E-06 Immune System 8.2E-02 NA 7.6E-02 1.6E-01
Aluminum NC NA NC NA Nervous System 5.7E-03 NA -- 5.7E-03
Arsenic 1.8E-06 NA 3.5E-07 NA 2.1E-06 Skin 1.1E-02 NA 2.2E-03 1.3E-02
Beryllium NC NA NC NA GI System 1.2E-04 NA -- 1.2E-04
Chromium NC NA NC NA NOAEL 3.8E-03 NA -- 3.8E-03
Cobalt NC NA NC NA Endocrine 7.8E-03 NA -- 7.8E-03
Copper NC NA NC NA Undetermined 3.2E-04 NA -- 3.2E-04
Iron NC NA NC NA GI System 1.2E-02 NA -- 1.2E-02
Manganese NC NA NC NA Nervous System 1.2E-03 NA -- 1.2E-03
Mercury NC NA NC NA Immune System 4.4E-04 NA -- 4.4E-04
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3.5E-01 NA -- 3.5E-01
Vanadium NC NA NC NA Kidney 2.8E-03 NA -- 2.8E-03

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

AOI 7 & 11 INDUSTRIAL AREA 
EAST

Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 1.8E-04 NA 1.2E-04 3.1E-04

--

CHEMICAL TOTAL 1.2E-05 -- 9.4E-06 -- 2E-05 1.1E+00 -- 6.1E-01 2E+00

Uranium-238+D 2.6E-06 NA NA 6.0E-05 6.2E-05 NA NA NA
Uranium-235+D 3.0E-08 NA NA 3.8E-06 3.8E-06 NA NA NA
Uranium-234 3.9E-07 NA NA 2.2E-08 4.1E-07 NA NA NA
Thorium-232 2.7E-08 NA NA 1.3E-09 2.9E-08 NA NA NA
Radium-228+D 2.2E-07 NA NA 1.7E-05 1.7E-05 NA NA NA
Thorium-228+D 5.2E-08 NA NA 2.9E-05 2.9E-05 NA NA NA

RADIONUCLIDE TOTAL 3.3E-06 -- -- 1.1E-04 1E-04 -- -- -- --

EXPOSURE POINT TOTAL 1E-04 2E+00

EXPOSURE MEDIUM TOTAL 1E-04 2E+00

SOIL AIR Trichloroethene - Kidney NA 1.4E-17 NA NA 1.4E-17 NA -- NA
Trichloroethene - Liver&NHL NA 4.3E-17 NA NA 4.3E-17 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 1.9E-11 NA 1.9E-11
Benzo(a)anthracene NA 2.3E-13 NA NA 2.3E-13 NA -- NA
Benzo(a)pyrene NA 3.6E-12 NA NA 3.6E-12 NA -- NA
Benzo(b)fluoranthene NA 7.7E-13 NA NA 7.7E-13 NA -- NA
Benzo(k)fluoranthene NA 1.1E-14 NA NA 1.1E-14 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 2.1E-13 NA NA 2.1E-13 NA -- NA
Aroclor-1254 NA 1.5E-10 NA NA 1.5E-10 NA -- NA
Aroclor-1260 NA 2.2E-11 NA NA 2.2E-11 NA -- NA
Aluminum NA NC NA NA Nervous System NA 7.5E-05 NA 7.5E-05

Arsenic NA 3.3E-10 NA NA 3.3E-10

Developmental / 
Cardiovascular / Nervous 

System NA 1.4E-05 NA 1.4E-05

DUST AT AOI 7 & 11 INDUSTRIAL 
AREA EAST
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TABLE 9-F.127
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

SOIL AIR
DUST AT AOI 7 & 11 INDUSTRIAL 

AREA EAST Beryllium NA 1.3E-11 NA NA 1.3E-11
Immune System / 

Respiratory NA 7.7E-07 NA 7.7E-07
Chromium NA 2.3E-08 NA NA 2.3E-08 Respiratory NA 7.5E-06 NA 7.5E-06
Cobalt NA 1.4E-13 NA NA 1.4E-13 Respiratory NA 2.6E-05 NA 2.6E-05
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.1E-04 NA 1.1E-04
Mercury NA NC NA NA Nervous System NA 2.9E-08 NA 2.9E-08
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 4.7E-05 NA 4.7E-05
Vanadium NA NC NA NA NA 9.2E-06 NA 9.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 7.3E-09 NA 7.3E-09

CHEMICAL TOTAL -- 2.3E-08 -- -- 2E-08 -- 2.9E-04 -- 3E-04

Uranium-238+D NA 1.5E-08 NA NA 1.5E-08 NA NA NA
Uranium-235+D NA 2.2E-10 NA NA 2.2E-10 NA NA NA
Uranium-234 NA 3.2E-09 NA NA 3.2E-09 NA NA NA
Thorium-232 NA 5.1E-10 NA NA 5.1E-10 NA NA NA
Radium-228+D NA 6.1E-11 NA NA 6.1E-11 NA NA NA
Thorium-228+D NA 1.7E-09 NA NA 1.7E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.1E-08 -- -- 2E-08 -- -- -- --

EXPOSURE POINT TOTAL 4E-08 3E-04

EXPOSURE MEDIUM TOTAL 4E-08 3E-04

SOIL TOTAL 1E-04 2E+00
RECEPTOR TOTAL 1E-04 2E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.4E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.4E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.8E-03

--
Prepared by / Date: KJC 05/31/12 TOTAL GI SYSTEM HI = 1.2E-02
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.3E+00
TOTAL KIDNEY HI = 3.6E-01

--
--

TOTAL NERVOUS SYSTEM HI = 7.1E-03
TOTAL NOAEL HI = 4.1E-03

--
TOTAL SKIN HI = 1.3E-02

TOTAL RESPIRATORY HI = 3.4E-05
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TABLE 9-F.49
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL AREA AROUND COOLING POND Benzo(a)anthracene 1.4E-06 NA 5.1E-07 NA 1.9E-06 Kidney 1.4E-04 NA 5.1E-05 1.9E-04
Benzo(a)pyrene 1.8E-05 NA 6.5E-06 NA 2.4E-05 Kidney 1.8E-04 NA 6.5E-05 2.4E-04
Benzo(b)fluoranthene 2.5E-06 NA 9.2E-07 NA 3.5E-06 Kidney 2.5E-04 NA 9.3E-05 3.5E-04
Benzo(k)fluoranthene 2.5E-08 NA 9.2E-09 NA 3.5E-08 Kidney 2.5E-05 NA 9.3E-06 3.5E-05
Carbazole 2.7E-09 NA 7.6E-10 NA 3.5E-09 -- NA --
Indeno(1,2,3-cd)pyrene 3.3E-07 NA 1.2E-07 NA 4.5E-07 Kidney 3.3E-05 NA 1.2E-05 4.5E-05
Aroclor-1254 1.8E-06 NA 7.1E-07 NA 2.5E-06 Immune System 5.3E-01 NA 2.1E-01 7.4E-01
Aroclor-1260 1.1E-07 NA 4.3E-08 NA 1.5E-07 Immune System 3.2E-02 NA 1.3E-02 4.5E-02
Aluminum NC NA NC NA Nervous System 5.2E-02 NA -- 5.2E-02

Antimony NC NA NC NA
General Toxicity / 

Hematological 5.4E-03 NA -- 5.4E-03
Arsenic 5.2E-06 NA 4.4E-07 NA 5.7E-06 Skin 1.4E-01 NA 1.1E-02 1.5E-01
Beryllium NC NA NC NA GI System 9.4E-03 NA -- 9.4E-03
Chromium NC NA NC NA NOAEL 3.3E-02 NA -- 3.3E-02
Cobalt NC NA NC NA Endocrine 8.6E-02 NA -- 8.6E-02
Copper NC NA NC NA Undetermined 1.1E-02 NA -- 1.1E-02
Iron NC NA NC NA GI System 1.1E-01 NA -- 1.1E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thallium NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 3 4E 01 NA 3 4E 01

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

Uranium NC NA NC NA Kidney 3.4E-01 NA -- 3.4E-01
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02
Zirconium NC NA NC NA -- NA --
C11-C22 Aromatics NC NA NC NA 3.4E-02 NA 9.6E-03 4.4E-02

--

CHEMICAL TOTAL 2.9E-05 -- 9.2E-06 -- 4E-05 1.4E+00 -- 2.4E-01 2E+00

Uranium-238+D 4.9E-07 NA NA 2.7E-07 7.6E-07 NA NA NA
Uranium-235+D 4.7E-09 NA NA 1.6E-08 2.1E-08 NA NA NA
Uranium-234 6.1E-08 NA NA 1.0E-10 6.1E-08 NA NA NA
Thorium-232 2.6E-08 NA NA 4.0E-11 2.6E-08 NA NA NA
Radium-228+D 2.6E-07 NA NA 5.3E-07 7.8E-07 NA NA NA
Thorium-228+D 9.1E-08 NA NA 9.0E-07 9.9E-07 NA NA NA

RADIONUCLIDE TOTAL 9.3E-07 -- -- 1.7E-06 3E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 2E+00
EXPOSURE MEDIUM TOTAL 4E-05 2E+00
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TABLE 9-F.49
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR
DUST AT AREA AROUND 

COOLING POND Benzo(a)anthracene NA 3.3E-13 NA NA 3.3E-13 NA -- NA
Benzo(a)pyrene NA 4.1E-12 NA NA 4.1E-12 NA -- NA
Benzo(b)fluoranthene NA 5.9E-13 NA NA 5.9E-13 NA -- NA
Benzo(k)fluoranthene NA 5.9E-15 NA NA 5.9E-15 NA -- NA
Carbazole NA NC NA NA NA -- NA
Indeno(1,2,3-cd)pyrene NA 7.7E-14 NA NA 7.7E-14 NA -- NA
Aroclor-1254 NA 8.0E-13 NA NA 8.0E-13 NA -- NA
Aroclor-1260 NA 4.9E-14 NA NA 4.9E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05
Antimony NA NC NA NA NA -- NA

Arsenic NA 2.3E-11 NA NA 2.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 4.2E-06 NA 4.2E-06

Beryllium NA 6.0E-12 NA NA 6.0E-12
Immune System / 

Respiratory NA 1.5E-06 NA 1.5E-06
Chromium NA 5.8E-09 NA NA 5.8E-09 Respiratory NA 1.5E-06 NA 1.5E-06
Cobalt NA 8.7E-15 NA NA 8.7E-15 Respiratory NA 6.7E-06 NA 6.7E-06
Copper NA NC NA NA NA -- NA
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Thallium NA NC NA NA NA -- NA
Thorium NA NC NA NA NA NAThorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Tungsten NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.1E-06 NA 1.1E-06
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06
Zirconium NA NC NA NA NA -- NA
C11-C22 Aromatics NA NC NA NA NA 3.2E-08 NA 3.2E-08

CHEMICAL TOTAL -- 5.8E-09 -- -- 6E-09 -- 5.8E-05 -- 6E-05

Uranium-238+D NA 6.4E-11 NA NA 6.4E-11 NA NA NA
Uranium-235+D NA 8.7E-13 NA NA 8.7E-13 NA NA NA
Uranium-234 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Thorium-232 NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Radium-228+D NA 1.7E-12 NA NA 1.7E-12 NA NA NA
Thorium-228+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.4E-10 -- -- 1E-10 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 6E-05

EXPOSURE MEDIUM TOTAL 6E-09 6E-05

SOIL TOTAL 4E-05 2E+00
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TABLE 9-F.49
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE B1 - AREA AROUND COOLING POND - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B1 - AREA AROUND COOLING POND
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 4E-05 2E+00
TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: TOTAL GENERAL TOXICITY HI = 5.4E-03
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.2E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.2E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.6E-02

--
Prepared by / Date: KJC 05/29/12 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 05/30/12 TOTAL HEMATOLOGICAL HI = 5.4E-03

TOTAL IMMUNE SYSTEM HI = 7.8E-01
TOTAL KIDNEY HI = 3.7E-01

--
--

TOTAL NERVOUS SYSTEM HI = 6.3E-02
TOTAL NOAEL HI = 4.4E-02

--
TOTAL SKIN HI = 1.5E-01

TOTAL RESPIRATORY HI = 9.7E-06
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APPENDIX J2 
 

Multi Media Target Organ HI Values 
 



Appendix J-2 
 
Multi-Media Target Organ Specific Hazard Index 
 
 
The attached tables provide documentation that target organ hazard index (HI) values for multi-media 
exposures do not exceed a value of 1.  Exposure media combinations that are not specifically addressed 
in this appendix have been demonstrated to either be A) associated with HI values that do not exceed 1 
based on simple summation of screening HI values, or B) associated with HI values greater than 1 
because individual chemicals of potential concern were associated with HI values greater than 1. 
 
Table 1 provides calculations demonstrating that child resident HI values for soil at exposure areas A1, 
A2, A3, A8, B3, and B4, plus exposures to surface water/sediment at exposure area SW/SD-2 
(Sphagnum Bog, southwest corner), which are represented by risks calculated for the child passive 
recreational visitor scenario, do not exceed a value of 1. 
 
Table 2 provides calculations demonstrating that child recreational visitor HI values for soil at exposure 
areas A1, A2, A3, A7, A8, B1, and B3 plus exposures to surface water/sediment at exposure area 
SW/SD-2 (Sphagnum Bog, southwest corner), do not exceed a value of 1. 
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Table 1
Multi-Media Target Organ Hazard Index Values - Child Resident

TOTAL HI TOTAL HI TOTAL HI TOTAL HI TOTAL HI TOTAL HI TOTAL HI
SW/SD-2 A1 A1 + SW/SD-2 A2 A2+ SW/SD-2 A3 A3+ SW/SD-2 A7 A7 + SW/SD-2 A8 A8+ SW/SD-2 B3 B3 + SW/SD-2 B4 B4 + SW/SD

TOTAL GENERAL TOXICITY HI = 5E-03 -- 5E-03 1E-03 6E-03 2E-03 7E-03 -- 5E-03 -- 5E-03 -- 5E-03 -- 5E-03
TOTAL CARDIOVASCULAR HI = -- 8E-06 8E-06 8E-06 8E-06 2E-05 2E-05 8E-06 8E-06 6E-06 6E-06 8E-06 8E-06 8E-06 8E-06
TOTAL DEVELOPMENTAL HI = -- 8E-06 8E-06 8E-06 8E-06 2E-05 2E-05 8E-06 8E-06 6E-06 6E-06 8E-06 8E-06 8E-06 8E-06

TOTAL ENDORCRINE HI = 1E-02 5E-02 6E-02 6E-02 7E-02 5E-02 6E-02 1E-01 1E-01 5E-02 6E-02 6E-02 7E-02 9E-02 1E-01
TOTAL GI SYSTEM HI = 6E-02 1E-01 2E-01 1E-01 2E-01 1E-01 2E-01 1E-01 2E-01 9E-02 2E-01 1E-01 2E-01 1E-01 2E-01

TOTAL HEMATOLOGICAL HI = 5E-03 -- 5E-03 1E-03 6E-03 2E-03 7E-03 -- 5E-03 -- 5E-03 -- 5E-03 -- 5E-03
TOTAL IMMUNE SYSTEM HI = 1E+00 3E-07 1E+00 1E-01 1E+00 3E-07 1E+00 1E-01 1E+00 4E-07 1E+00 7E-07 1E+00 9E-02 1E+00

TOTAL KIDNEY HI = 3E-01 4E-02 3E-01 1E-01 4E-01 5E-02 4E-01 3E-01 6E-01 5E-02 3E-01 2E-01 5E-01 5E-02 4E-01
TOTAL NERVOUS SYSTEM HI = 1E-02 8E-02 9E-02 9E-02 1E-01 8E-02 9E-02 8E-02 9E-02 2E-01 2E-01 8E-02 9E-02 5E-02 6E-02

TOTAL NOAEL HI = 5E-02 4E-02 9E-02 3E-02 8E-02 3E-02 8E-02 4E-02 9E-02 3E-02 8E-02 4E-02 9E-02 4E-02 9E-02
TOTAL SKIN HI = 2E-02 2E-01 2E-01 2E-01 2E-01 3E-01 4E-01 2E-01 2E-01 1E-01 1E-01 2E-01 2E-01 2E-01 2E-01

TOTAL RESPIRATORY HI = -- 1E-05 1E-05 1E-05 1E-05 1E-06 1E-06 2E-05 2E-05 9E-06 9E-06 1E-05 1E-05 1E-05 1E-05

Note:  Hazard Index values presented in this table are from RAGS Part D 'Table 9s' presented in Appendix I.
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Table 2
Multi-Media Target Organ Hazard Index Values - Child Recreational Visitor

TOTAL HI TOTAL HI TOTAL HI TOTAL HI TOTAL HI TOTAL HI TOTAL HI
SW/SD-2 A1 A1 + SW/SD-2 A2 A2+ SW/SD-2 A3 A3+ SW/SD-2 A7 A7 + SW/SD-2 A8 A8+ SW/SD-2 B1 B1+ SW/SD-2 B3 B3 + SW/SD

TOTAL GENERAL TOXICITY HI = 5E-03 -- 5E-03 6E-04 6E-03 1E-03 6E-03 -- 5E-03 -- 5E-03 3E-03 8E-03 -- 5E-03
TOTAL CARDIOVASCULAR HI = -- 4E-06 4E-06 4E-06 4E-06 8E-06 8E-06 4E-06 4E-06 3E-06 3E-06 4E-06 4E-06 4E-06 4E-06
TOTAL DEVELOPMENTAL HI = -- 4E-06 4E-06 4E-06 4E-06 8E-06 8E-06 4E-06 4E-06 3E-06 3E-06 4E-06 4E-06 4E-06 4E-06

TOTAL ENDORCRINE HI = 1E-02 3E-02 4E-02 3E-02 4E-02 3E-02 4E-02 5E-02 6E-02 3E-02 4E-02 4E-02 5E-02 3E-02 4E-02
TOTAL GI SYSTEM HI = 6E-02 5E-02 1E-01 5E-02 1E-01 5E-02 1E-01 5E-02 1E-01 5E-02 1E-01 6E-02 1E-01 5E-02 1E-01

TOTAL HEMATOLOGICAL HI = 5E-03 -- 5E-03 5E-04 6E-03 1E-03 6E-03 -- 5E-03 -- 5E-03 3E-03 8E-03 -- 5E-03
TOTAL IMMUNE SYSTEM HI = 1E+00 2E-07 1E+00 5E-02 1E+00 2E-07 1E+00 7E-02 1E+00 2E-07 1E+00 4E-01 1E+00 4E-07 1E+00

TOTAL KIDNEY HI = 3E-01 2E-02 3E-01 7E-02 4E-01 3E-02 3E-01 2E-01 5E-01 2E-02 3E-01 2E-01 5E-01 1E-01 4E-01
TOTAL NERVOUS SYSTEM HI = 1E-02 4E-02 5E-02 5E-02 6E-02 4E-02 5E-02 4E-02 5E-02 1E-01 1E-01 2E-02 3E-02 4E-02 5E-02

TOTAL NOAEL HI = 5E-02 2E-02 7E-02 2E-02 7E-02 2E-02 7E-02 2E-02 7E-02 2E-02 7E-02 2E-02 7E-02 2E-02 7E-02
TOTAL SKIN HI = 2E-02 9E-02 1E-01 9E-02 1E-01 2E-01 2E-01 1E-01 1E-01 6E-02 8E-02 7E-02 9E-02 8E-02 1E-01

TOTAL RESPIRATORY HI = -- 5E-06 5E-06 5E-06 5E-06 5E-07 5E-07 1E-05 1E-05 5E-06 5E-06 8E-06 8E-06 6E-06 6E-06

Note:  Hazard Index values presented in this table are from RAGS Part D 'Table 9s' presented in Appendix I.



APPENDIX K 

Risk Calculations for Uptake of Radionuclides via Irrigation with Groundwater (Modeling)



Calculation of Cancer Risks Associated with Ingestion of Home-Grown Produce Irrigated with 
Groundwater Containing Uranium. 

This exposure pathway was evaluated by modeling the uptake of uranium and decay progeny from 
irrigation water to produce, then calculating the cancer risks associated with ingesting the produce as 
home-grown produce.   

Calculations were performed as follows: 

1) The Residual Radioactive (ResRAD, v. 6.5) radiation modeling tool developed by Argonne
National Laboratory was used to derive annual intakes of radionuclides via uptake of
radionuclides from irrigation water.  Specifically, the home grown produce ingestion values for
adult residents that were presented in the risk assessment (1.5 kg/yr fruits and 9.7 kg/yr
vegetables) were used in the ResRAD model, along with ResRAD water/produce portioning
and uptake coefficients, to establish annual intakes of each radionuclide associated with a
specific irrigation water concentration of each radionuclide.  The groundwater concentrations
and associated annual intakes of radionuclides are shown in the attached table.  ResRAD input
parameters and modeling outputs are also attached.

2) The radionuclide intake that would be associated with ingestion of home-grown produce that is
irrigated with groundwater from the Site was calculated by multiplying the annual intake
derived in the ResRAD model by 30 years, to account for a 30-year residential exposure, and
then by the ratio of overburden or bedrock groundwater EPCs to the groundwater
concentrations that were used in the ResRAD model to derive annual intakes.

3) Excess lifetime cancer risks were then calculated by multiplying the total intake derived in Step
2 by the food-ingestion cancer slope factors shown in the attached table.

Total excess lifetime cancer risks associated with ingestion of home-grown produce that has been 
irrigated by groundwater from the Site are 6x10-5 for overburden groundwater and 9x10-5 for bedrock 
groundwater.  As with other risk estimates for groundwater that are presented in the risk assessment, 
these risks are derived for overburden and bedrock groundwater EPCs that are based on maximum 
detected concentrations.   



Calculation of Cancer Risks Associated with Ingestion of Home Grown Produce Irrigated with Overburden or Bedrock Groundwater

RESRAD MODELING OUTPUT [a] Produce Ingestion Risk from Irrigation with Overburden Groundwater Produce Ingestion Risk from Irrigation with Bedrock Groundwater

Groundwater 
Concentration 

(pCi/L) Plant intake (pci/yr)

Overburden 
groundwater EPC 

(pCi/L) [b]

Total intake from 
produce ingestion (pCi) 

[c] ELCR [d]
Bedrock groundwater 

EPC (pCi/L) [b] Total intake (pCi) [e] ELCR [f]

Ac-227+D 1.39 1.15E+01 3.38 8.39E+02 5.48E-07

Bi-210 77.2 1.98E+04 2.57E-07

Pb-210 0.0000976 8.32E-04 77.2 1.98E+04 2.33E-05

Po-210 77.2 1.98E+04 4.44E-05

Ra-226+D 0.00017 1.47E-03 77.2 2.00E+04 1.03E-05

Th-230 0.0000038 3.42E-05 77.2 2.09E+04 2.48E-06

U-234 5.8 4.80E+01 308 7.65E+04 7.30E-06 77.2 1.92E+04 1.83E-06

U-235+D 88.4 7.33E+02 23.8 5.92E+03 5.78E-07 3.38 8.41E+02 8.21E-08

U-238+D 6797 5.64E+04 1830 4.55E+05 5.51E-05 72.2 1.80E+04 2.17E-06

6.30E-05 8.54E-05

[a] Resrad model used to calculate the intake of radionuclides that are modeled to occur from ingestion of home-grown produce irrigated with groundwater 

  containing uranium and decay progeny.  Produce ingestion rate presented in HHRA is used to model ingestion exposures.

[b] From EPC table.

[c] Calculated as the annual plant intake (note [a]) multiplied by 30-years (residential exposure duration), 

    multiplied by the ratio of overburden groundwater EPC (note [b]) to groundwater concentration (note [a]).

[d] Calculated as cancer slope factor (below) multiplied by total intake (note [c])

[e] Calculated as the annual plant intake (note [a]) multiplied by 30-years (residential exposure duration), 

    multiplied by the ratio of bedrock groundwater EPC (note [b]) to groundwater concentration (note [a]).

[f] Calculated as cancer slope factor (below) multiplied by total intake (note [e])

Chemical Cancer Slope Factor - Food

of  Potential

Concern Value Units

Ac-227+D 6.53E-10 Risk/pCi

Bi-210 1.30E-11 Risk/pCi

Pb-210 1.18E-09 Risk/pCi

Po-210 2.25E-09 Risk/pCi

Ra-226+D 5.15E-10 Risk/pCi

Th-230 1.19E-10 Risk/pCi

U-234 9.55E-11 Risk/pCi

U-235+D 9.76E-11 Risk/pCi

U-238+D 1.21E-10 Risk/pCi

Notes:

HEAST01 = Health Effects Assessment Summary Tables

Risk/pCi - Risk per picocurie

C:\Users\jpeters\Documents\FILES\Nuclear Metals RI FS EECA\HHRA\BHHRA\Spreadsheets\
GW irrigation.xlsx, Food Page 1 of 1



RESRAD, Version 6.5      T« Limit = 180 days        12/03/2010  15:36  Page   2

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\GW IRRIGATION.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

     ³                                                             ³  Current  ³   Base    ³  Parameter

Menu ³                          Parameter                          ³   Value#  ³   Case*   ³    Name

ÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

A-1  ³ DCF's for external ground radiation, (mrem/yr)/(pCi/g)      ³           ³           ³

A-1  ³ Ac-227   (Source: FGR 12)                                   ³ 4.951E-04 ³ 4.951E-04 ³ DCF1(  1)    

A-1  ³ At-218   (Source: FGR 12)                                   ³ 5.847E-03 ³ 5.847E-03 ³ DCF1(  2)    

A-1  ³ Bi-210   (Source: FGR 12)                                   ³ 3.606E-03 ³ 3.606E-03 ³ DCF1(  3)    

A-1  ³ Bi-211   (Source: FGR 12)                                   ³ 2.559E-01 ³ 2.559E-01 ³ DCF1(  4)    

A-1  ³ Bi-214   (Source: FGR 12)                                   ³ 9.808E+00 ³ 9.808E+00 ³ DCF1(  5)    

A-1  ³ Fr-223   (Source: FGR 12)                                   ³ 1.980E-01 ³ 1.980E-01 ³ DCF1(  6)    

A-1  ³ Pa-231   (Source: FGR 12)                                   ³ 1.906E-01 ³ 1.906E-01 ³ DCF1(  7)    

A-1  ³ Pa-234   (Source: FGR 12)                                   ³ 1.155E+01 ³ 1.155E+01 ³ DCF1(  8)    

A-1  ³ Pa-234m  (Source: FGR 12)                                   ³ 8.967E-02 ³ 8.967E-02 ³ DCF1(  9)    

A-1  ³ Pb-210   (Source: FGR 12)                                   ³ 2.447E-03 ³ 2.447E-03 ³ DCF1( 10)    

A-1  ³ Pb-211   (Source: FGR 12)                                   ³ 3.064E-01 ³ 3.064E-01 ³ DCF1( 11)    

A-1  ³ Pb-214   (Source: FGR 12)                                   ³ 1.341E+00 ³ 1.341E+00 ³ DCF1( 12)    

A-1  ³ Po-210   (Source: FGR 12)                                   ³ 5.231E-05 ³ 5.231E-05 ³ DCF1( 13)    

A-1  ³ Po-211   (Source: FGR 12)                                   ³ 4.764E-02 ³ 4.764E-02 ³ DCF1( 14)    

A-1  ³ Po-214   (Source: FGR 12)                                   ³ 5.138E-04 ³ 5.138E-04 ³ DCF1( 15)    

A-1  ³ Po-215   (Source: FGR 12)                                   ³ 1.016E-03 ³ 1.016E-03 ³ DCF1( 16)    

A-1  ³ Po-218   (Source: FGR 12)                                   ³ 5.642E-05 ³ 5.642E-05 ³ DCF1( 17)    

A-1  ³ Ra-223   (Source: FGR 12)                                   ³ 6.034E-01 ³ 6.034E-01 ³ DCF1( 18)    

A-1  ³ Ra-226   (Source: FGR 12)                                   ³ 3.176E-02 ³ 3.176E-02 ³ DCF1( 19)    

A-1  ³ Rn-219   (Source: FGR 12)                                   ³ 3.083E-01 ³ 3.083E-01 ³ DCF1( 20)    

A-1  ³ Rn-222   (Source: FGR 12)                                   ³ 2.354E-03 ³ 2.354E-03 ³ DCF1( 21)    

A-1  ³ Th-227   (Source: FGR 12)                                   ³ 5.212E-01 ³ 5.212E-01 ³ DCF1( 22)    

A-1  ³ Th-230   (Source: FGR 12)                                   ³ 1.209E-03 ³ 1.209E-03 ³ DCF1( 23)    

A-1  ³ Th-231   (Source: FGR 12)                                   ³ 3.643E-02 ³ 3.643E-02 ³ DCF1( 24)    

A-1  ³ Th-234   (Source: FGR 12)                                   ³ 2.410E-02 ³ 2.410E-02 ³ DCF1( 25)    

A-1  ³ Tl-207   (Source: FGR 12)                                   ³ 1.980E-02 ³ 1.980E-02 ³ DCF1( 26)    

A-1  ³ Tl-210   (Source: no data)                                  ³ 0.000E+00 ³-2.000E+00 ³ DCF1( 27)    

A-1  ³ U-234    (Source: FGR 12)                                   ³ 4.017E-04 ³ 4.017E-04 ³ DCF1( 28)    

A-1  ³ U-235    (Source: FGR 12)                                   ³ 7.211E-01 ³ 7.211E-01 ³ DCF1( 29)    

A-1  ³ U-238    (Source: FGR 12)                                   ³ 1.031E-04 ³ 1.031E-04 ³ DCF1( 30)    

     ³                                                             ³           ³           ³

B-1  ³ Dose conversion factors for inhalation, mrem/pCi:           ³           ³           ³

B-1  ³ Ac-227+D                                                    ³ 6.724E+00 ³ 6.700E+00 ³ DCF2(  1)    

B-1  ³ Pa-231                                                      ³ 1.280E+00 ³ 1.280E+00 ³ DCF2(  2)    

B-1  ³ Pb-210+D                                                    ³ 2.320E-02 ³ 1.360E-02 ³ DCF2(  3)    

B-1  ³ Ra-226+D                                                    ³ 8.594E-03 ³ 8.580E-03 ³ DCF2(  4)    

B-1  ³ Th-230                                                      ³ 3.260E-01 ³ 3.260E-01 ³ DCF2(  5)    

B-1  ³ U-234                                                       ³ 1.320E-01 ³ 1.320E-01 ³ DCF2(  6)    

B-1  ³ U-235+D                                                     ³ 1.230E-01 ³ 1.230E-01 ³ DCF2(  7)    

B-1  ³ U-238                                                       ³ 1.180E-01 ³ 1.180E-01 ³ DCF2(  8)    

B-1  ³ U-238+D                                                     ³ 1.180E-01 ³ 1.180E-01 ³ DCF2(  9)    

     ³                                                             ³           ³           ³

D-1  ³ Dose conversion factors for ingestion, mrem/pCi:            ³           ³           ³

D-1  ³ Ac-227+D                                                    ³ 1.480E-02 ³ 1.410E-02 ³ DCF3(  1)    

D-1  ³ Pa-231                                                      ³ 1.060E-02 ³ 1.060E-02 ³ DCF3(  2)    

D-1  ³ Pb-210+D                                                    ³ 7.276E-03 ³ 5.370E-03 ³ DCF3(  3)    

D-1  ³ Ra-226+D                                                    ³ 1.321E-03 ³ 1.320E-03 ³ DCF3(  4)    

D-1  ³ Th-230                                                      ³ 5.480E-04 ³ 5.480E-04 ³ DCF3(  5)    

D-1  ³ U-234                                                       ³ 2.830E-04 ³ 2.830E-04 ³ DCF3(  6)    
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D-1  ³ U-235+D                                                     ³ 2.673E-04 ³ 2.660E-04 ³ DCF3(  7)    

D-1  ³ U-238                                                       ³ 2.550E-04 ³ 2.550E-04 ³ DCF3(  8)    

D-1  ³ U-238+D                                                     ³ 2.687E-04 ³ 2.550E-04 ³ DCF3(  9)    

     ³                                                             ³           ³           ³

D-34 ³ Food transfer factors:                                      ³           ³           ³

D-34 ³ Ac-227+D  , plant/soil concentration ratio, dimensionless   ³ 2.500E-03 ³ 2.500E-03 ³ RTF(  1,1)   

D-34 ³ Ac-227+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 2.000E-05 ³ 2.000E-05 ³ RTF(  1,2)   

D-34 ³ Ac-227+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 2.000E-05 ³ 2.000E-05 ³ RTF(  1,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ Pa-231    , plant/soil concentration ratio, dimensionless   ³ 1.000E-02 ³ 1.000E-02 ³ RTF(  2,1)   

D-34 ³ Pa-231    , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 5.000E-03 ³ 5.000E-03 ³ RTF(  2,2)   

D-34 ³ Pa-231    , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 5.000E-06 ³ 5.000E-06 ³ RTF(  2,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ Pb-210+D  , plant/soil concentration ratio, dimensionless   ³ 1.000E-02 ³ 1.000E-02 ³ RTF(  3,1)   

D-34 ³ Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 8.000E-04 ³ 8.000E-04 ³ RTF(  3,2)   

D-34 ³ Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 3.000E-04 ³ 3.000E-04 ³ RTF(  3,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ Ra-226+D  , plant/soil concentration ratio, dimensionless   ³ 4.000E-02 ³ 4.000E-02 ³ RTF(  4,1)   

D-34 ³ Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 1.000E-03 ³ 1.000E-03 ³ RTF(  4,2)   

D-34 ³ Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 1.000E-03 ³ 1.000E-03 ³ RTF(  4,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ Th-230    , plant/soil concentration ratio, dimensionless   ³ 1.000E-03 ³ 1.000E-03 ³ RTF(  5,1)   

D-34 ³ Th-230    , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 1.000E-04 ³ 1.000E-04 ³ RTF(  5,2)   

D-34 ³ Th-230    , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 5.000E-06 ³ 5.000E-06 ³ RTF(  5,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ U-234     , plant/soil concentration ratio, dimensionless   ³ 2.500E-03 ³ 2.500E-03 ³ RTF(  6,1)   

D-34 ³ U-234     , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 3.400E-04 ³ 3.400E-04 ³ RTF(  6,2)   

D-34 ³ U-234     , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 6.000E-04 ³ 6.000E-04 ³ RTF(  6,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ U-235+D   , plant/soil concentration ratio, dimensionless   ³ 2.500E-03 ³ 2.500E-03 ³ RTF(  7,1)   

D-34 ³ U-235+D   , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 3.400E-04 ³ 3.400E-04 ³ RTF(  7,2)   

D-34 ³ U-235+D   , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 6.000E-04 ³ 6.000E-04 ³ RTF(  7,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ U-238     , plant/soil concentration ratio, dimensionless   ³ 2.500E-03 ³ 2.500E-03 ³ RTF(  8,1)   

D-34 ³ U-238     , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 3.400E-04 ³ 3.400E-04 ³ RTF(  8,2)   

D-34 ³ U-238     , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 6.000E-04 ³ 6.000E-04 ³ RTF(  8,3)   

D-34 ³                                                             ³           ³           ³

D-34 ³ U-238+D   , plant/soil concentration ratio, dimensionless   ³ 2.500E-03 ³ 2.500E-03 ³ RTF(  9,1)   

D-34 ³ U-238+D   , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)   ³ 3.400E-04 ³ 3.400E-04 ³ RTF(  9,2)   

D-34 ³ U-238+D   , milk/livestock-intake ratio, (pCi/L)/(pCi/d)    ³ 6.000E-04 ³ 6.000E-04 ³ RTF(  9,3)   

     ³                                                             ³           ³           ³

D-5  ³ Bioaccumulation factors, fresh water, L/kg:                 ³           ³           ³

D-5  ³ Ac-227+D  , fish                                            ³ 1.500E+01 ³ 1.500E+01 ³ BIOFAC(  1,1)

D-5  ³ Ac-227+D  , crustacea and mollusks                          ³ 1.000E+03 ³ 1.000E+03 ³ BIOFAC(  1,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ Pa-231    , fish                                            ³ 1.000E+01 ³ 1.000E+01 ³ BIOFAC(  2,1)

D-5  ³ Pa-231    , crustacea and mollusks                          ³ 1.100E+02 ³ 1.100E+02 ³ BIOFAC(  2,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ Pb-210+D  , fish                                            ³ 3.000E+02 ³ 3.000E+02 ³ BIOFAC(  3,1)

D-5  ³ Pb-210+D  , crustacea and mollusks                          ³ 1.000E+02 ³ 1.000E+02 ³ BIOFAC(  3,2)
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D-5  ³ Ra-226+D  , fish                                            ³ 5.000E+01 ³ 5.000E+01 ³ BIOFAC(  4,1)

D-5  ³ Ra-226+D  , crustacea and mollusks                          ³ 2.500E+02 ³ 2.500E+02 ³ BIOFAC(  4,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ Th-230    , fish                                            ³ 1.000E+02 ³ 1.000E+02 ³ BIOFAC(  5,1)

D-5  ³ Th-230    , crustacea and mollusks                          ³ 5.000E+02 ³ 5.000E+02 ³ BIOFAC(  5,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ U-234     , fish                                            ³ 1.000E+01 ³ 1.000E+01 ³ BIOFAC(  6,1)

D-5  ³ U-234     , crustacea and mollusks                          ³ 6.000E+01 ³ 6.000E+01 ³ BIOFAC(  6,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ U-235+D   , fish                                            ³ 1.000E+01 ³ 1.000E+01 ³ BIOFAC(  7,1)

D-5  ³ U-235+D   , crustacea and mollusks                          ³ 6.000E+01 ³ 6.000E+01 ³ BIOFAC(  7,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ U-238     , fish                                            ³ 1.000E+01 ³ 1.000E+01 ³ BIOFAC(  8,1)

D-5  ³ U-238     , crustacea and mollusks                          ³ 6.000E+01 ³ 6.000E+01 ³ BIOFAC(  8,2)

D-5  ³                                                             ³           ³           ³

D-5  ³ U-238+D   , fish                                            ³ 1.000E+01 ³ 1.000E+01 ³ BIOFAC(  9,1)

D-5  ³ U-238+D   , crustacea and mollusks                          ³ 6.000E+01 ³ 6.000E+01 ³ BIOFAC(  9,2)

ÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÍÍÍ

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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R011 ³ Area of contaminated zone (m**2)                 ³ 1.000E+04 ³ 1.000E+04 ³              ---               ³ AREA         

R011 ³ Thickness of contaminated zone (m)               ³ 2.000E+00 ³ 2.000E+00 ³              ---               ³ THICK0       

R011 ³ Fraction of contamination that is submerged      ³ 0.000E+00 ³ 0.000E+00 ³              ---               ³ SUBMFRACT    

R011 ³ Length parallel to aquifer flow (m)              ³ 1.000E+02 ³ 1.000E+02 ³              ---               ³ LCZPAQ       

R011 ³ Basic radiation dose limit (mrem/yr)             ³ 2.500E+01 ³ 3.000E+01 ³              ---               ³ BRDL         

R011 ³ Time since placement of material (yr)            ³ 0.000E+00 ³ 0.000E+00 ³              ---               ³ TI           

R011 ³ Times for calculations (yr)                      ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ T( 2)        

R011 ³ Times for calculations (yr)                      ³ 3.000E+00 ³ 3.000E+00 ³              ---               ³ T( 3)        

R011 ³ Times for calculations (yr)                      ³ 1.000E+01 ³ 1.000E+01 ³              ---               ³ T( 4)        

R011 ³ Times for calculations (yr)                      ³ 3.000E+01 ³ 3.000E+01 ³              ---               ³ T( 5)        

R011 ³ Times for calculations (yr)                      ³ 1.000E+02 ³ 1.000E+02 ³              ---               ³ T( 6)        

R011 ³ Times for calculations (yr)                      ³ 3.000E+02 ³ 3.000E+02 ³              ---               ³ T( 7)        

R011 ³ Times for calculations (yr)                      ³ 1.000E+03 ³ 1.000E+03 ³              ---               ³ T( 8)        

R011 ³ Times for calculations (yr)                      ³ not used  ³ 0.000E+00 ³              ---               ³ T( 9)        

R011 ³ Times for calculations (yr)                      ³ not used  ³ 0.000E+00 ³              ---               ³ T(10)        

     ³                                                  ³           ³           ³                                ³

R012 ³ Initial principal radionuclide (pCi/g):  U-235   ³ 2.380E+01 ³ 0.000E+00 ³              ---               ³ S1(7)        

R012 ³ Initial principal radionuclide (pCi/g):  U-238   ³ 1.830E+03 ³ 0.000E+00 ³              ---               ³ S1(8)        

R012 ³ Concentration in groundwater   (pCi/L):  U-235   ³ not used  ³ 0.000E+00 ³              ---               ³ W1( 7)       

R012 ³ Concentration in groundwater   (pCi/L):  U-238   ³ not used  ³ 0.000E+00 ³              ---               ³ W1( 8)       

     ³                                                  ³           ³           ³                                ³

R013 ³ Cover depth (m)                                  ³ 0.000E+00 ³ 0.000E+00 ³              ---               ³ COVER0       

R013 ³ Density of cover material (g/cm**3)              ³ not used  ³ 1.500E+00 ³              ---               ³ DENSCV       

R013 ³ Cover depth erosion rate (m/yr)                  ³ not used  ³ 1.000E-03 ³              ---               ³ VCV          

R013 ³ Density of contaminated zone (g/cm**3)           ³ 1.500E+00 ³ 1.500E+00 ³              ---               ³ DENSCZ       

R013 ³ Contaminated zone erosion rate (m/yr)            ³ 1.000E-03 ³ 1.000E-03 ³              ---               ³ VCZ          

R013 ³ Contaminated zone total porosity                 ³ 4.000E-01 ³ 4.000E-01 ³              ---               ³ TPCZ         

R013 ³ Contaminated zone field capacity                 ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ FCCZ         

R013 ³ Contaminated zone hydraulic conductivity (m/yr)  ³ 1.000E+01 ³ 1.000E+01 ³              ---               ³ HCCZ         

R013 ³ Contaminated zone b parameter                    ³ 5.300E+00 ³ 5.300E+00 ³              ---               ³ BCZ          

R013 ³ Average annual wind speed (m/sec)                ³ 2.000E+00 ³ 2.000E+00 ³              ---               ³ WIND         

R013 ³ Humidity in air (g/m**3)                         ³ not used  ³ 8.000E+00 ³              ---               ³ HUMID        

R013 ³ Evapotranspiration coefficient                   ³ 5.000E-01 ³ 5.000E-01 ³              ---               ³ EVAPTR       

R013 ³ Precipitation (m/yr)                             ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ PRECIP       

R013 ³ Irrigation (m/yr)                                ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ RI           

R013 ³ Irrigation mode                                  ³ overhead  ³ overhead  ³              ---               ³ IDITCH       

R013 ³ Runoff coefficient                               ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ RUNOFF       

R013 ³ Watershed area for nearby stream or pond (m**2)  ³ 1.000E+06 ³ 1.000E+06 ³              ---               ³ WAREA        

R013 ³ Accuracy for water/soil computations             ³ 1.000E-03 ³ 1.000E-03 ³              ---               ³ EPS          

     ³                                                  ³           ³           ³                                ³

R014 ³ Density of saturated zone (g/cm**3)              ³ 1.500E+00 ³ 1.500E+00 ³              ---               ³ DENSAQ       

R014 ³ Saturated zone total porosity                    ³ 4.000E-01 ³ 4.000E-01 ³              ---               ³ TPSZ         

R014 ³ Saturated zone effective porosity                ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ EPSZ         

R014 ³ Saturated zone field capacity                    ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ FCSZ         

R014 ³ Saturated zone hydraulic conductivity (m/yr)     ³ 1.000E+02 ³ 1.000E+02 ³              ---               ³ HCSZ         

R014 ³ Saturated zone hydraulic gradient                ³ 2.000E-02 ³ 2.000E-02 ³              ---               ³ HGWT         

R014 ³ Saturated zone b parameter                       ³ 5.300E+00 ³ 5.300E+00 ³              ---               ³ BSZ          

R014 ³ Water table drop rate (m/yr)                     ³ 1.000E-03 ³ 1.000E-03 ³              ---               ³ VWT          

R014 ³ Well pump intake depth (m below water table)     ³ 1.000E+01 ³ 1.000E+01 ³              ---               ³ DWIBWT       

R014 ³ Model: Nondispersion (ND) or Mass-Balance (MB)   ³ ND        ³ ND        ³              ---               ³ MODEL        
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R014 ³ Well pumping rate (m**3/yr)                      ³ 2.500E+02 ³ 2.500E+02 ³              ---               ³ UW           

     ³                                                  ³           ³           ³                                ³

R015 ³ Number of unsaturated zone strata                ³ 1         ³ 1         ³              ---               ³ NS           

R015 ³ Unsat. zone 1, thickness (m)                     ³ 1.000E+00 ³ 4.000E+00 ³              ---               ³ H(1)         

R015 ³ Unsat. zone 1, soil density (g/cm**3)            ³ 1.500E+00 ³ 1.500E+00 ³              ---               ³ DENSUZ(1)    

R015 ³ Unsat. zone 1, total porosity                    ³ 4.000E-01 ³ 4.000E-01 ³              ---               ³ TPUZ(1)      

R015 ³ Unsat. zone 1, effective porosity                ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ EPUZ(1)      

R015 ³ Unsat. zone 1, field capacity                    ³ 2.000E-01 ³ 2.000E-01 ³              ---               ³ FCUZ(1)      

R015 ³ Unsat. zone 1, soil-specific b parameter         ³ 5.300E+00 ³ 5.300E+00 ³              ---               ³ BUZ(1)       

R015 ³ Unsat. zone 1, hydraulic conductivity (m/yr)     ³ 1.000E+01 ³ 1.000E+01 ³              ---               ³ HCUZ(1)      

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for U-235              ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCC( 7)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCU( 7,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCS( 7)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           3.319E-03            ³ ALEACH( 7)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 7)  

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for U-238              ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCC( 8)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCU( 8,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCS( 8)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           3.319E-03            ³ ALEACH( 8)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 8)  

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for daughter Ac-227    ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 2.000E+01 ³ 2.000E+01 ³              ---               ³ DCNUCC( 1)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 2.000E+01 ³ 2.000E+01 ³              ---               ³ DCNUCU( 1,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 2.000E+01 ³ 2.000E+01 ³              ---               ³ DCNUCS( 1)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           8.245E-03            ³ ALEACH( 1)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 1)  

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for daughter Pa-231    ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCC( 2)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCU( 2,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCS( 2)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           3.319E-03            ³ ALEACH( 2)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 2)  

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for daughter Pb-210    ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 1.000E+02 ³ 1.000E+02 ³              ---               ³ DCNUCC( 3)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 1.000E+02 ³ 1.000E+02 ³              ---               ³ DCNUCU( 3,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 1.000E+02 ³ 1.000E+02 ³              ---               ³ DCNUCS( 3)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           1.663E-03            ³ ALEACH( 3)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 3)  
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\GW IRRIGATION.RAD

                                          Site-Specific Parameter Summary (continued)

     ³                                                  ³   User    ³           ³         Used by RESRAD         ³  Parameter

Menu ³                     Parameter                    ³   Input   ³  Default  ³ (If different from user input) ³    Name

ÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

R016 ³ Distribution coefficients for daughter Ra-226    ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 7.000E+01 ³ 7.000E+01 ³              ---               ³ DCNUCC( 4)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 7.000E+01 ³ 7.000E+01 ³              ---               ³ DCNUCU( 4,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 7.000E+01 ³ 7.000E+01 ³              ---               ³ DCNUCS( 4)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           2.374E-03            ³ ALEACH( 4)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 4)  

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for daughter Th-230    ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 6.000E+04 ³ 6.000E+04 ³              ---               ³ DCNUCC( 5)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 6.000E+04 ³ 6.000E+04 ³              ---               ³ DCNUCU( 5,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 6.000E+04 ³ 6.000E+04 ³              ---               ³ DCNUCS( 5)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           2.778E-06            ³ ALEACH( 5)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 5)  

     ³                                                  ³           ³           ³                                ³

R016 ³ Distribution coefficients for daughter U-234     ³           ³           ³                                ³

R016 ³   Contaminated zone (cm**3/g)                    ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCC( 6)   

R016 ³   Unsaturated zone 1 (cm**3/g)                   ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCU( 6,1) 

R016 ³   Saturated zone (cm**3/g)                       ³ 5.000E+01 ³ 5.000E+01 ³              ---               ³ DCNUCS( 6)   

R016 ³   Leach rate (/yr)                               ³ 0.000E+00 ³ 0.000E+00 ³           3.319E-03            ³ ALEACH( 6)  

R016 ³   Solubility constant                            ³ 0.000E+00 ³ 0.000E+00 ³           not used             ³ SOLUBK( 6)  

     ³                                                  ³           ³           ³                                ³

R017 ³ Inhalation rate (m**3/yr)                        ³ not used  ³ 8.400E+03 ³              ---               ³ INHALR       

R017 ³ Mass loading for inhalation (g/m**3)             ³ not used  ³ 1.000E-04 ³              ---               ³ MLINH        

R017 ³ Exposure duration                                ³ 3.000E+01 ³ 3.000E+01 ³              ---               ³ ED           

R017 ³ Shielding factor, inhalation                     ³ not used  ³ 4.000E-01 ³              ---               ³ SHF3         

R017 ³ Shielding factor, external gamma                 ³ not used  ³ 7.000E-01 ³              ---               ³ SHF1         

R017 ³ Fraction of time spent indoors                   ³ not used  ³ 5.000E-01 ³              ---               ³ FIND         

R017 ³ Fraction of time spent outdoors (on site)        ³ not used  ³ 2.500E-01 ³              ---               ³ FOTD         

R017 ³ Shape factor flag, external gamma                ³ not used  ³ 1.000E+00 ³    >0 shows circular AREA.     ³ FS          

R017 ³ Radii of shape factor array (used if FS = -1):   ³           ³           ³                                ³

R017 ³   Outer annular radius (m), ring  1:             ³ not used  ³ 5.000E+01 ³              ---               ³ RAD_SHAPE( 1)

R017 ³   Outer annular radius (m), ring  2:             ³ not used  ³ 7.071E+01 ³              ---               ³ RAD_SHAPE( 2)

R017 ³   Outer annular radius (m), ring  3:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 3)

R017 ³   Outer annular radius (m), ring  4:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 4)

R017 ³   Outer annular radius (m), ring  5:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 5)

R017 ³   Outer annular radius (m), ring  6:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 6)

R017 ³   Outer annular radius (m), ring  7:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 7)

R017 ³   Outer annular radius (m), ring  8:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 8)

R017 ³   Outer annular radius (m), ring  9:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE( 9)

R017 ³   Outer annular radius (m), ring 10:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE(10)

R017 ³   Outer annular radius (m), ring 11:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE(11)

R017 ³   Outer annular radius (m), ring 12:             ³ not used  ³ 0.000E+00 ³              ---               ³ RAD_SHAPE(12)

     ³                                                  ³           ³           ³                                ³
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\GW IRRIGATION.RAD

                                          Site-Specific Parameter Summary (continued)

     ³                                                  ³   User    ³           ³         Used by RESRAD         ³  Parameter

Menu ³                     Parameter                    ³   Input   ³  Default  ³ (If different from user input) ³    Name

ÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

R017 ³ Fractions of annular areas within AREA:          ³           ³           ³                                ³

R017 ³   Ring  1                                        ³ not used  ³ 1.000E+00 ³              ---               ³ FRACA( 1)    

R017 ³   Ring  2                                        ³ not used  ³ 2.732E-01 ³              ---               ³ FRACA( 2)    

R017 ³   Ring  3                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 3)    

R017 ³   Ring  4                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 4)    

R017 ³   Ring  5                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 5)    

R017 ³   Ring  6                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 6)    

R017 ³   Ring  7                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 7)    

R017 ³   Ring  8                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 8)    

R017 ³   Ring  9                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA( 9)    

R017 ³   Ring 10                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA(10)    

R017 ³   Ring 11                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA(11)    

R017 ³   Ring 12                                        ³ not used  ³ 0.000E+00 ³              ---               ³ FRACA(12)    

     ³                                                  ³           ³           ³                                ³

R018 ³ Fruits, vegetables and grain consumption (kg/yr) ³ 1.500E+00 ³ 1.600E+02 ³              ---               ³ DIET(1)      

R018 ³ Leafy vegetable consumption (kg/yr)              ³ 9.700E+00 ³ 1.400E+01 ³              ---               ³ DIET(2)      

R018 ³ Milk consumption (L/yr)                          ³ not used  ³ 9.200E+01 ³              ---               ³ DIET(3)      

R018 ³ Meat and poultry consumption (kg/yr)             ³ not used  ³ 6.300E+01 ³              ---               ³ DIET(4)      

R018 ³ Fish consumption (kg/yr)                         ³ not used  ³ 5.400E+00 ³              ---               ³ DIET(5)      

R018 ³ Other seafood consumption (kg/yr)                ³ not used  ³ 9.000E-01 ³              ---               ³ DIET(6)      

R018 ³ Soil ingestion rate (g/yr)                       ³ not used  ³ 3.650E+01 ³              ---               ³ SOIL         

R018 ³ Drinking water intake (L/yr)                     ³ not used  ³ 5.100E+02 ³              ---               ³ DWI          

R018 ³ Contamination fraction of drinking water         ³ not used  ³ 1.000E+00 ³              ---               ³ FDW          

R018 ³ Contamination fraction of household water        ³ not used  ³ 1.000E+00 ³              ---               ³ FHHW         

R018 ³ Contamination fraction of livestock water        ³ not used  ³ 1.000E+00 ³              ---               ³ FLW          

R018 ³ Contamination fraction of irrigation water       ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ FIRW         

R018 ³ Contamination fraction of aquatic food           ³ not used  ³ 5.000E-01 ³              ---               ³ FR9          

R018 ³ Contamination fraction of plant food             ³-1         ³-1         ³           0.500E+00            ³ FPLANT      

R018 ³ Contamination fraction of meat                   ³ not used  ³-1         ³              ---               ³ FMEAT        

R018 ³ Contamination fraction of milk                   ³ not used  ³-1         ³              ---               ³ FMILK        

     ³                                                  ³           ³           ³                                ³

R019 ³ Livestock fodder intake for meat (kg/day)        ³ not used  ³ 6.800E+01 ³              ---               ³ LFI5         

R019 ³ Livestock fodder intake for milk (kg/day)        ³ not used  ³ 5.500E+01 ³              ---               ³ LFI6         

R019 ³ Livestock water intake for meat (L/day)          ³ not used  ³ 5.000E+01 ³              ---               ³ LWI5         

R019 ³ Livestock water intake for milk (L/day)          ³ not used  ³ 1.600E+02 ³              ---               ³ LWI6         

R019 ³ Livestock soil intake (kg/day)                   ³ not used  ³ 5.000E-01 ³              ---               ³ LSI          

R019 ³ Mass loading for foliar deposition (g/m**3)      ³ 1.000E-04 ³ 1.000E-04 ³              ---               ³ MLFD         

R019 ³ Depth of soil mixing layer (m)                   ³ 1.500E-01 ³ 1.500E-01 ³              ---               ³ DM           

R019 ³ Depth of roots (m)                               ³ 9.000E-01 ³ 9.000E-01 ³              ---               ³ DROOT        

R019 ³ Drinking water fraction from ground water        ³ not used  ³ 1.000E+00 ³              ---               ³ FGWDW        

R019 ³ Household water fraction from ground water       ³ not used  ³ 1.000E+00 ³              ---               ³ FGWHH        

R019 ³ Livestock water fraction from ground water       ³ not used  ³ 1.000E+00 ³              ---               ³ FGWLW        

R019 ³ Irrigation fraction from ground water            ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ FGWIR        

     ³                                                  ³           ³           ³                                ³

R19B ³ Wet weight crop yield for Non-Leafy (kg/m**2)    ³ 7.000E-01 ³ 7.000E-01 ³              ---               ³ YV(1)        

R19B ³ Wet weight crop yield for Leafy     (kg/m**2)    ³ 1.500E+00 ³ 1.500E+00 ³              ---               ³ YV(2)        

R19B ³ Wet weight crop yield for Fodder    (kg/m**2)    ³ not used  ³ 1.100E+00 ³              ---               ³ YV(3)        

R19B ³ Growing Season for  Non-Leafy (years)            ³ 1.700E-01 ³ 1.700E-01 ³              ---               ³ TE(1)        

R19B ³ Growing Season for  Leafy     (years)            ³ 2.500E-01 ³ 2.500E-01 ³              ---               ³ TE(2)        

R19B ³ Growing Season for  Fodder    (years)            ³ not used  ³ 8.000E-02 ³              ---               ³ TE(3)        
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\GW IRRIGATION.RAD

                                          Site-Specific Parameter Summary (continued)

     ³                                                  ³   User    ³           ³         Used by RESRAD         ³  Parameter

Menu ³                     Parameter                    ³   Input   ³  Default  ³ (If different from user input) ³    Name

ÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

R19B ³ Translocation Factor for  Non-Leafy              ³ 1.000E-01 ³ 1.000E-01 ³              ---               ³ TIV(1)       

R19B ³ Translocation Factor for  Leafy                  ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ TIV(2)       

R19B ³ Translocation Factor for  Fodder                 ³ not used  ³ 1.000E+00 ³              ---               ³ TIV(3)       

R19B ³ Dry Foliar Interception Fraction for  Non-Leafy  ³ 2.500E-01 ³ 2.500E-01 ³              ---               ³ RDRY(1)      

R19B ³ Dry Foliar Interception Fraction for  Leafy      ³ 2.500E-01 ³ 2.500E-01 ³              ---               ³ RDRY(2)      

R19B ³ Dry Foliar Interception Fraction for  Fodder     ³ not used  ³ 2.500E-01 ³              ---               ³ RDRY(3)      

R19B ³ Wet Foliar Interception Fraction for  Non-Leafy  ³ 2.500E-01 ³ 2.500E-01 ³              ---               ³ RWET(1)      

R19B ³ Wet Foliar Interception Fraction for  Leafy      ³ 2.500E-01 ³ 2.500E-01 ³              ---               ³ RWET(2)      

R19B ³ Wet Foliar Interception Fraction for  Fodder     ³ not used  ³ 2.500E-01 ³              ---               ³ RWET(3)      

R19B ³ Weathering Removal Constant for Vegetation       ³ 2.000E+01 ³ 2.000E+01 ³              ---               ³ WLAM         

     ³                                                  ³           ³           ³                                ³

C14  ³ C-12 concentration in water (g/cm**3)            ³ not used  ³ 2.000E-05 ³              ---               ³ C12WTR       

C14  ³ C-12 concentration in contaminated soil (g/g)    ³ not used  ³ 3.000E-02 ³              ---               ³ C12CZ        

C14  ³ Fraction of vegetation carbon from soil          ³ not used  ³ 2.000E-02 ³              ---               ³ CSOIL        

C14  ³ Fraction of vegetation carbon from air           ³ not used  ³ 9.800E-01 ³              ---               ³ CAIR         

C14  ³ C-14 evasion layer thickness in soil (m)         ³ not used  ³ 3.000E-01 ³              ---               ³ DMC          

C14  ³ C-14 evasion flux rate from soil (1/sec)         ³ not used  ³ 7.000E-07 ³              ---               ³ EVSN         

C14  ³ C-12 evasion flux rate from soil (1/sec)         ³ not used  ³ 1.000E-10 ³              ---               ³ REVSN        

C14  ³ Fraction of grain in beef cattle feed            ³ not used  ³ 8.000E-01 ³              ---               ³ AVFG4        

C14  ³ Fraction of grain in milk cow feed               ³ not used  ³ 2.000E-01 ³              ---               ³ AVFG5        

     ³                                                  ³           ³           ³                                ³

STOR ³ Storage times of contaminated foodstuffs (days): ³           ³           ³                                ³

STOR ³   Fruits, non-leafy vegetables, and grain        ³ 1.400E+01 ³ 1.400E+01 ³              ---               ³ STOR_T(1)    

STOR ³   Leafy vegetables                               ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ STOR_T(2)    

STOR ³   Milk                                           ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ STOR_T(3)    

STOR ³   Meat and poultry                               ³ 2.000E+01 ³ 2.000E+01 ³              ---               ³ STOR_T(4)    

STOR ³   Fish                                           ³ 7.000E+00 ³ 7.000E+00 ³              ---               ³ STOR_T(5)    

STOR ³   Crustacea and mollusks                         ³ 7.000E+00 ³ 7.000E+00 ³              ---               ³ STOR_T(6)    

STOR ³   Well water                                     ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ STOR_T(7)    

STOR ³   Surface water                                  ³ 1.000E+00 ³ 1.000E+00 ³              ---               ³ STOR_T(8)    

STOR ³   Livestock fodder                               ³ 4.500E+01 ³ 4.500E+01 ³              ---               ³ STOR_T(9)    

     ³                                                  ³           ³           ³                                ³

R021 ³ Thickness of building foundation (m)             ³ not used  ³ 1.500E-01 ³              ---               ³ FLOOR1       

R021 ³ Bulk density of building foundation (g/cm**3)    ³ not used  ³ 2.400E+00 ³              ---               ³ DENSFL       

R021 ³ Total porosity of the cover material             ³ not used  ³ 4.000E-01 ³              ---               ³ TPCV         

R021 ³ Total porosity of the building foundation        ³ not used  ³ 1.000E-01 ³              ---               ³ TPFL         

R021 ³ Volumetric water content of the cover material   ³ not used  ³ 5.000E-02 ³              ---               ³ PH2OCV       

R021 ³ Volumetric water content of the foundation       ³ not used  ³ 3.000E-02 ³              ---               ³ PH2OFL       

R021 ³ Diffusion coefficient for radon gas (m/sec):     ³           ³           ³                                ³

R021 ³   in cover material                              ³ not used  ³ 2.000E-06 ³              ---               ³ DIFCV        

R021 ³   in foundation material                         ³ not used  ³ 3.000E-07 ³              ---               ³ DIFFL        

R021 ³   in contaminated zone soil                      ³ not used  ³ 2.000E-06 ³              ---               ³ DIFCZ        

R021 ³ Radon vertical dimension of mixing (m)           ³ not used  ³ 2.000E+00 ³              ---               ³ HMIX         

R021 ³ Average building air exchange rate (1/hr)        ³ not used  ³ 5.000E-01 ³              ---               ³ REXG         

R021 ³ Height of the building (room) (m)                ³ not used  ³ 2.500E+00 ³              ---               ³ HRM          

R021 ³ Building interior area factor                    ³ not used  ³ 0.000E+00 ³              ---               ³ FAI          

R021 ³ Building depth below ground surface (m)          ³ not used  ³-1.000E+00 ³              ---               ³ DMFL         

R021 ³ Emanating power of Rn-222 gas                    ³ not used  ³ 2.500E-01 ³              ---               ³ EMANA(1)     

R021 ³ Emanating power of Rn-220 gas                    ³ not used  ³ 1.500E-01 ³              ---               ³ EMANA(2)     

     ³                                                  ³           ³           ³                                ³

TITL ³ Number of graphical time points                  ³     32    ³    ---    ³              ---               ³ NPTS         
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                                          Site-Specific Parameter Summary (continued)

     ³                                                  ³   User    ³           ³         Used by RESRAD         ³  Parameter

Menu ³                     Parameter                    ³   Input   ³  Default  ³ (If different from user input) ³    Name

ÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

TITL ³ Maximum number of integration points for dose    ³     17    ³    ---    ³              ---               ³ LYMAX        

TITL ³ Maximum number of integration points for risk    ³    257    ³    ---    ³              ---               ³ KYMAX        

ÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÍÍÍ

                     Summary of Pathway Selections

                    Pathway             ³   User Selection

          ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÅÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

             1 -- external gamma        ³     suppressed

             2 -- inhalation (w/o radon)³     suppressed

             3 -- plant ingestion       ³       active  

             4 -- meat ingestion        ³     suppressed

             5 -- milk ingestion        ³     suppressed

             6 -- aquatic foods         ³     suppressed

             7 -- drinking water        ³     suppressed

             8 -- soil ingestion        ³     suppressed

             9 -- radon                 ³     suppressed

             Find peak pathway doses    ³     suppressed

          ÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÏÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍÍ
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Concent : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\GW IRRIGATION.RAD

     Concentration of radionuclides in environmental media

                    at t = 3.000E+02 years

         Contaminat-  Surface   Air Par-     Well      Surface 

          ted Zone     Soil*    ticulate     Water      Water   

Radio-   ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ

Nuclide     pCi/g      pCi/g    pCi/m**3     pCi/L      pCi/L  

ÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ

Ac-227    4.382E-02  4.382E-02  7.419E-07  1.387E+00  1.387E-02

Pa-231    5.564E-02  5.564E-02  9.419E-07  5.593E-01  5.593E-03

Pb-210    3.420E-05  3.420E-05  5.790E-10  9.760E-05  9.760E-07

Ra-226    4.559E-05  4.559E-05  7.718E-10  1.723E-04  1.723E-06

Th-230    1.112E-03  1.112E-03  1.882E-08  3.781E-06  3.781E-08

U-234     5.747E-01  5.747E-01  9.730E-06  5.778E+00  5.778E-02

U-235     8.793E+00  8.793E+00  1.489E-04  8.840E+01  8.840E-01

U-238     6.761E+02  6.761E+02  1.145E-02  6.797E+03  6.797E+01

ÍÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ

*The Surface Soil is the top layer of soil within the user specified mixing zone/depth.

 Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,

 i.e. using parameters appearing in the input screen when the pathways are active.

                             Concentration of radionuclides in foodstuff media

                                          at t = 3.000E+02 years*

          Drinking   Nonleafy     Leafy     Fodder     Fodder      Meat       Milk       Fish    Crustacea 

            Water    Vegetable  Vegetable    Meat       Milk   

Radio-   ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ

Nuclide     pCi/L     pCi/kg     pCi/kg     pCi/kg     pCi/kg     pCi/kg      pCi/L     pCi/kg     pCi/kg  

ÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ

Ac-227    1.387E+00  5.889E-01  2.406E+00  2.619E+00  2.619E+00  6.793E-03  7.757E-03  2.079E-01  1.386E+01

Pa-231    5.593E-01  7.501E-01  1.483E+00  1.571E+00  1.571E+00  8.129E-01  1.020E-03  5.593E-02  6.152E-01

Pb-210    9.875E-05  3.830E-04  5.078E-04  5.139E-04  5.578E-04  4.657E-05  1.914E-05  3.163E-04  1.057E-04

Ra-226    1.741E-04  1.892E-03  2.116E-03  2.120E-03  2.187E-03  1.771E-04  1.712E-04  9.220E-05  4.610E-04

Th-230    3.925E-06  1.115E-03  1.123E-03  1.136E-03  1.137E-03  6.355E-05  3.122E-06  3.894E-06  1.957E-05

U-234     5.778E+00  3.434E+00  1.101E+01  1.191E+01  1.192E+01  4.714E-01  1.120E+00  5.778E-01  3.467E+00

U-235     8.840E+01  5.253E+01  1.684E+02  1.823E+02  1.823E+02  7.212E+00  1.714E+01  8.839E+00  5.303E+01

U-238     6.797E+03  4.039E+03  1.295E+04  1.402E+04  1.402E+04  5.546E+02  1.318E+03  6.797E+02  4.078E+03

ÍÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ

*Concentrations are at consumption time and include radioactive decay and ingrowth during storage time.

 For livestock fodder, consumption time is t minus meat or milk storage time.

 Concentrations in the media occurring in pathways that are suppressed are calculated using the current input parameters,

 i.e. using parameters appearing in the input screen when the pathways are active.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\USERFILES\GW IRRIGATION.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-   ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ   Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

ÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ

Ac-227    0.000E+00  6.151E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.150E+01  0.000E+00  0.000E+00  1.211E+01

Pa-231    0.000E+00  3.117E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.641E+00  0.000E+00  0.000E+00  7.757E+00

Pb-210    0.000E+00  1.918E-03  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.323E-04  0.000E+00  0.000E+00  2.750E-03

Ra-226    0.000E+00  1.021E-02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.469E-03  0.000E+00  0.000E+00  1.168E-02

Th-230    0.000E+00  6.250E-03  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.422E-05  0.000E+00  0.000E+00  6.284E-03

U-234     0.000E+00  8.059E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.790E+01  0.000E+00  0.000E+00  5.596E+01

U-235     0.000E+00  1.233E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.328E+02  0.000E+00  0.000E+00  8.561E+02

U-238     0.000E+00  9.481E+03  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.635E+04  0.000E+00  0.000E+00  6.583E+04

ÍÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

ÄÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄÄ

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

ÍÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍÍ

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-  ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

ÄÄÄÄÄÄÄ ÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄ  ÄÄÄÄÄÄÄÄÄ ÄÄÄÄÄÄ

Ac-227  0.000E+00 0.0000  0.000E+00 0.0000  1.209E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

Pa-231  0.000E+00 0.0000  0.000E+00 0.0000  2.110E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  2.250E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  1.767E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

Th-230  0.000E+00 0.0000  0.000E+00 0.0000  2.387E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

U-234   0.000E+00 0.0000  0.000E+00 0.0000  2.306E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

U-235   0.000E+00 0.0000  0.000E+00 0.0000  3.438E-07 0.0014  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

U-238   0.000E+00 0.0000  0.000E+00 0.0000  3.265E-05 0.1314  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000

ÍÍÍÍÍÍÍ ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ  ÍÍÍÍÍÍÍÍÍ ÍÍÍÍÍÍ

Total   0.000E+00 0.0000  0.000E+00 0.0000  3.305E-05 0.1330  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000
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TABLE 7-F-BKG.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 8.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.22 mg/kg 5.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-06 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(b)fluoranthene 0.066 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aluminum 16500 mg/kg NC NC 9.0E-02 mg/kg/day 1.0E+00 mg/kg/day 9.E-02
Arsenic 13.7 mg/kg 6.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 7.5E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Beryllium 0.46 mg/kg NC NC 2.5E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 21.9 mg/kg NC NC 1.2E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 4.3 mg/kg NC NC 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Iron 15485 mg/kg NC NC 8.5E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 47.7 mg/kg 2.2E-05 mg/kg/day NA 2.6E-04 mg/kg/day ND
Manganese 241 mg/kg NC NC 1.3E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thorium 7.35 mg/kg NC NC 4.0E-05 mg/kg/day ND
Titanium 661 mg/kg NC NC 3.6E-03 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 7.1E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 26.1 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

DERMAL Benzo(a)anthracene 0.033 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.22 mg/kg 2.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 4.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.066 mg/kg 6.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 5.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-07 6.3E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 2.E-06 2.E-02

EXPOSURE POINT TOTAL 2.E-05 7.E-01
EXPOSURE MEDIUM TOTAL 2.E-05 7.E-01

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.8E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 1.5E-09 ug/m3 1.1E-03 (ug/m3)-1 2.E-12 3.2E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 4.4E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 9.6E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 2.4E-04 ug/m3 5.0E+00 ug/m3 5.E-05
Arsenic 13.7 mg/kg 1.7E-08 ug/m3 4.3E-03 (ug/m3)-1 7.E-11 2.0E-07 ug/m3 1.5E-02 ug/m3 1.E-05
Beryllium 0.46 mg/kg 5.7E-10 ug/m3 2.4E-03 (ug/m3)-1 1.E-12 6.7E-09 ug/m3 2.0E-02 ug/m3 3.E-07
Chromium 21.9 mg/kg 1.4E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 3.2E-07 ug/m3 1.0E-01 ug/m3 3.E-06
Cobalt 4.3 mg/kg 5.4E-09 ug/m3 2.5E-06 (ug/m3)-1 1.E-14 6.3E-08 ug/m3 6.0E-03 ug/m3 1.E-05
Iron 15485 mg/kg NC NC 2.3E-04 ug/m3 ND
Lead 47.7 mg/kg 5.9E-08 ug/m3 NA 6.9E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 3.5E-06 ug/m3 5.0E-02 ug/m3 7.E-05
Thorium 7.35 mg/kg NC NC 1.1E-07 ug/m3 ND
Titanium 661 mg/kg NC NC 9.6E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 1.9E-08 ug/m3 3.0E-01 ug/m3 6.E-08
Vanadium 26.1 mg/kg NC NC 3.8E-07 ug/m3 1.0E-01 ug/m3 4.E-06

EXPOSURE ROUTE TOTAL 1.E-08 1.E-04
EXPOSURE POINT TOTAL 1.E-08 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-08 1.E-04

SOIL TOTAL 2.E-05 7.E-01
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TABLE 7-F-BKG.1
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07

Benzo(a)pyrene 0.22 mg/kg 8.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.066 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aluminum 16500 mg/kg NC NC 9.7E-03 mg/kg/day 1.0E+00 mg/kg/day 1.E-02
Arsenic 13.7 mg/kg 2.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 8.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 0.46 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 21.9 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.3 mg/kg NC NC 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Iron 15485 mg/kg NC NC 9.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 47.7 mg/kg 9.6E-06 mg/kg/day NA 2.8E-05 mg/kg/day ND
Manganese 241 mg/kg NC NC 1.4E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thorium 7.35 mg/kg NC NC 4.3E-06 mg/kg/day ND
Titanium 661 mg/kg NC NC 3.9E-04 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 7.6E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 26.1 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 5.E-06 7.E-02

DERMAL Benzo(a)anthracene 0.033 mg/kg 6.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(a)pyrene 0.22 mg/kg 4.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 6.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 3.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 9.6E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 8.E-07 3.E-03

EXPOSURE POINT TOTAL 6.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 6.E-06 7.E-02

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 1.7E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 2.8E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 1.2E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 1.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 3.5E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 5.6E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 13.7 mg/kg 4.0E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.46 mg/kg 1.3E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.9E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 21.9 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.3 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Iron 15485 mg/kg NC NC 1.3E-04 ug/m3 ND
Lead 47.7 mg/kg 1.4E-07 ug/m3 NA 4.0E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 7.35 mg/kg NC NC 6.2E-08 ug/m3 ND
Titanium 661 mg/kg NC NC 5.6E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 1.1E-08 ug/m3 3.0E-01 ug/m3 4.E-08
Vanadium 26.1 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 1.E-08 9.E-05
EXPOSURE POINT TOTAL 1.E-08 9.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 9.E-05

SOIL TOTAL 6.E-06 7.E-02

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-BKG-SS-Adult-Res.xls, SUMMARY-CALC Page 1 of 2 7/20/2012



TABLE 7-F-BKG.2
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 8.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06

Benzo(a)pyrene 0.22 mg/kg 5.5E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 4.E-06 1.2E-06 mg/kg/day 3.0E-02 mg/kg/day 4.E-05
Benzo(b)fluoranthene 0.066 mg/kg 1.6E-07 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-07 3.6E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Aluminum 16500 mg/kg NC NC 9.0E-02 mg/kg/day 1.0E+00 mg/kg/day 9.E-02
Arsenic 13.7 mg/kg 6.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 7.5E-05 mg/kg/day 3.0E-04 mg/kg/day 3.E-01
Beryllium 0.46 mg/kg NC NC 2.5E-06 mg/kg/day 2.0E-03 mg/kg/day 1.E-03
Chromium 21.9 mg/kg NC NC 1.2E-04 mg/kg/day 3.0E-03 mg/kg/day 4.E-02
Cobalt 4.3 mg/kg NC NC 2.4E-05 mg/kg/day 3.0E-04 mg/kg/day 8.E-02
Iron 15485 mg/kg NC NC 8.5E-02 mg/kg/day 7.0E-01 mg/kg/day 1.E-01
Lead 47.7 mg/kg 2.2E-05 mg/kg/day NA 2.6E-04 mg/kg/day ND
Manganese 241 mg/kg NC NC 1.3E-03 mg/kg/day 7.1E-02 mg/kg/day 2.E-02
Thorium 7.35 mg/kg NC NC 4.0E-05 mg/kg/day ND
Titanium 661 mg/kg NC NC 3.6E-03 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 7.1E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 26.1 mg/kg NC NC 1.4E-04 mg/kg/day 4.9E-03 mg/kg/day 3.E-02

EXPOSURE ROUTE TOTAL 1.E-05 6.E-01

DERMAL Benzo(a)anthracene 0.033 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(a)pyrene 0.22 mg/kg 2.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 1.E-06 4.4E-07 mg/kg/day 3.0E-02 mg/kg/day 1.E-05
Benzo(b)fluoranthene 0.066 mg/kg 6.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-08 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 5.4E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 8.E-07 6.3E-06 mg/kg/day 3.0E-04 mg/kg/day 2.E-02
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 2.E-06 2.E-02

EXPOSURE POINT TOTAL 2.E-05 7.E-01
EXPOSURE MEDIUM TOTAL 2.E-05 7.E-01

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 1.3E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.8E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 8.5E-10 ug/m3 1.1E-03 (ug/m3)-1 9.E-13 1.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 2.5E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 5.6E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 13.7 mg/kg 1.0E-08 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.46 mg/kg 3.3E-10 ug/m3 2.4E-03 (ug/m3)-1 8.E-13 3.9E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 21.9 mg/kg 8.4E-08 ug/m3 8.4E-02 (ug/m3)-1 7.E-09 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.3 mg/kg 3.1E-09 ug/m3 2.5E-06 (ug/m3)-1 8.E-15 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Iron 15485 mg/kg NC NC 1.3E-04 ug/m3 ND
Lead 47.7 mg/kg 3.5E-08 ug/m3 NA 4.0E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 7.35 mg/kg NC NC 6.2E-08 ug/m3 ND
Titanium 661 mg/kg NC NC 5.6E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 1.1E-08 ug/m3 3.0E-01 ug/m3 4.E-08
Vanadium 26.1 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 7.E-09 9.E-05
EXPOSURE POINT TOTAL 7.E-09 9.E-05

EXPOSURE MEDIUM TOTAL 7.E-09 9.E-05

SOIL TOTAL 2.E-05 7.E-01
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TABLE 7-F-BKG.3
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-01

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07

Benzo(a)pyrene 0.22 mg/kg 8.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 6.E-07 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.066 mg/kg 2.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aluminum 16500 mg/kg NC NC 9.7E-03 mg/kg/day 1.0E+00 mg/kg/day 1.E-02
Arsenic 13.7 mg/kg 2.8E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 8.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 0.46 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 21.9 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.3 mg/kg NC NC 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Iron 15485 mg/kg NC NC 9.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 47.7 mg/kg 9.6E-06 mg/kg/day NA 2.8E-05 mg/kg/day ND
Manganese 241 mg/kg NC NC 1.4E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thorium 7.35 mg/kg NC NC 4.3E-06 mg/kg/day ND
Titanium 661 mg/kg NC NC 3.9E-04 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 7.6E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 26.1 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 5.E-06 7.E-02

DERMAL Benzo(a)anthracene 0.033 mg/kg 6.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Benzo(a)pyrene 0.22 mg/kg 4.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 6.7E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 2.0E-08 mg/kg/day 3.0E-02 mg/kg/day 7.E-07
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 3.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-07 9.6E-07 mg/kg/day 3.0E-04 mg/kg/day 3.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 8.E-07 3.E-03

EXPOSURE POINT TOTAL 6.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 6.E-06 7.E-02

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 1.7E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 2.8E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 1.2E-09 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 1.9E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 3.5E-10 ug/m3 1.1E-04 (ug/m3)-1 4.E-14 5.6E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 1.4E-04 ug/m3 5.0E+00 ug/m3 3.E-05
Arsenic 13.7 mg/kg 4.0E-08 ug/m3 4.3E-03 (ug/m3)-1 2.E-10 1.2E-07 ug/m3 1.5E-02 ug/m3 8.E-06
Beryllium 0.46 mg/kg 1.3E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.9E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 21.9 mg/kg 1.1E-07 ug/m3 8.4E-02 (ug/m3)-1 1.E-08 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.3 mg/kg 1.3E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.7E-08 ug/m3 6.0E-03 ug/m3 6.E-06
Iron 15485 mg/kg NC NC 1.3E-04 ug/m3 ND
Lead 47.7 mg/kg 1.4E-07 ug/m3 NA 4.0E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 2.0E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 7.35 mg/kg NC NC 6.2E-08 ug/m3 ND
Titanium 661 mg/kg NC NC 5.6E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 1.1E-08 ug/m3 3.0E-01 ug/m3 4.E-08
Vanadium 26.1 mg/kg NC NC 2.2E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 1.E-08 9.E-05
EXPOSURE POINT TOTAL 1.E-08 9.E-05

EXPOSURE MEDIUM TOTAL 1.E-08 9.E-05

SOIL TOTAL 6.E-06 7.E-02
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TABLE 7-F-BKG.4
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 4.1E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-08 9.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-06

Benzo(a)pyrene 0.22 mg/kg 2.7E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-06 6.0E-07 mg/kg/day 3.0E-02 mg/kg/day 2.E-05
Benzo(b)fluoranthene 0.066 mg/kg 8.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 6.E-08 1.8E-07 mg/kg/day 3.0E-02 mg/kg/day 6.E-06
Aluminum 16500 mg/kg NC NC 4.5E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Arsenic 13.7 mg/kg 3.2E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 5.E-06 3.8E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.46 mg/kg NC NC 1.3E-06 mg/kg/day 2.0E-03 mg/kg/day 6.E-04
Chromium 21.9 mg/kg NC NC 6.0E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 4.3 mg/kg NC NC 1.2E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Iron 15485 mg/kg NC NC 4.2E-02 mg/kg/day 7.0E-01 mg/kg/day 6.E-02
Lead 47.7 mg/kg 1.1E-05 mg/kg/day NA 1.3E-04 mg/kg/day ND
Manganese 241 mg/kg NC NC 6.6E-04 mg/kg/day 7.1E-02 mg/kg/day 9.E-03
Thorium 7.35 mg/kg NC NC 2.0E-05 mg/kg/day ND
Titanium 661 mg/kg NC NC 1.8E-03 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 3.6E-06 mg/kg/day 6.0E-04 mg/kg/day 6.E-03
Vanadium 26.1 mg/kg NC NC 7.2E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02

EXPOSURE ROUTE TOTAL 7.E-06 3.E-01

DERMAL Benzo(a)anthracene 0.033 mg/kg 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(a)pyrene 0.22 mg/kg 1.0E-07 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-07 2.2E-07 mg/kg/day 3.0E-02 mg/kg/day 7.E-06
Benzo(b)fluoranthene 0.066 mg/kg 3.0E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-08 6.6E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 2.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-07 3.2E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day
Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
--

EXPOSURE ROUTE TOTAL 1.E-06 1.E-02
EXPOSURE POINT TOTAL 8.E-06 3.E-01

EXPOSURE MEDIUM TOTAL 8.E-06 3.E-01

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 1.1E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 2.4E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 7.3E-10 ug/m3 1.1E-03 (ug/m3)-1 8.E-13 1.6E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 2.2E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 4.8E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 1.2E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 13.7 mg/kg 8.5E-09 ug/m3 4.3E-03 (ug/m3)-1 4.E-11 1.0E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 0.46 mg/kg 2.9E-10 ug/m3 2.4E-03 (ug/m3)-1 7.E-13 3.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 21.9 mg/kg 7.2E-08 ug/m3 8.4E-02 (ug/m3)-1 6.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.3 mg/kg 2.7E-09 ug/m3 2.5E-06 (ug/m3)-1 7.E-15 3.1E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Iron 15485 mg/kg NC NC 1.1E-04 ug/m3 ND
Lead 47.7 mg/kg 3.0E-08 ug/m3 NA 3.5E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 1.8E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 7.35 mg/kg NC NC 5.3E-08 ug/m3 ND
Titanium 661 mg/kg NC NC 4.8E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 9.5E-09 ug/m3 3.0E-01 ug/m3 3.E-08
Vanadium 26.1 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 6.E-09 7.E-05
EXPOSURE POINT TOTAL 6.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 6.E-09 7.E-05

SOIL TOTAL 8.E-06 3.E-01
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TABLE 7-F-BKG.5
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-01

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 6.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 9.7E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07

Benzo(a)pyrene 0.22 mg/kg 4.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 6.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aluminum 16500 mg/kg NC NC 4.8E-03 mg/kg/day 1.0E+00 mg/kg/day 5.E-03
Arsenic 13.7 mg/kg 1.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.46 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 21.9 mg/kg NC NC 6.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.3 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Iron 15485 mg/kg NC NC 4.5E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 47.7 mg/kg 4.8E-06 mg/kg/day NA 1.4E-05 mg/kg/day ND
Manganese 241 mg/kg NC NC 7.1E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thorium 7.35 mg/kg NC NC 2.2E-06 mg/kg/day ND
Titanium 661 mg/kg NC NC 1.9E-04 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 3.8E-07 mg/kg/day 6.0E-04 mg/kg/day 6.E-04
Vanadium 26.1 mg/kg NC NC 7.7E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 2.E-06 3.E-02

DERMAL Benzo(a)anthracene 0.033 mg/kg 3.1E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 5.0E-09 mg/kg/day 3.0E-02 mg/kg/day 2.E-07
Benzo(a)pyrene 0.22 mg/kg 2.1E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Benzo(b)fluoranthene 0.066 mg/kg 6.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.0E-08 mg/kg/day 3.0E-02 mg/kg/day 3.E-07
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 1.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-07 4.8E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 4.E-07 2.E-03

EXPOSURE POINT TOTAL 3.E-06 4.E-02
EXPOSURE MEDIUM TOTAL 3.E-06 4.E-02

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 1.5E-10 ug/m3 1.1E-04 (ug/m3)-1 2.E-14 2.4E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 9.9E-10 ug/m3 1.1E-03 (ug/m3)-1 1.E-12 1.6E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 3.0E-10 ug/m3 1.1E-04 (ug/m3)-1 3.E-14 4.8E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 1.2E-04 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 13.7 mg/kg 3.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 1.0E-07 ug/m3 1.5E-02 ug/m3 7.E-06
Beryllium 0.46 mg/kg 1.1E-09 ug/m3 2.4E-03 (ug/m3)-1 3.E-12 3.3E-09 ug/m3 2.0E-02 ug/m3 2.E-07
Chromium 21.9 mg/kg 9.8E-08 ug/m3 8.4E-02 (ug/m3)-1 8.E-09 1.6E-07 ug/m3 1.0E-01 ug/m3 2.E-06
Cobalt 4.3 mg/kg 1.1E-08 ug/m3 2.5E-06 (ug/m3)-1 3.E-14 3.1E-08 ug/m3 6.0E-03 ug/m3 5.E-06
Iron 15485 mg/kg NC NC 1.1E-04 ug/m3 ND
Lead 47.7 mg/kg 1.2E-07 ug/m3 NA 3.5E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 1.8E-06 ug/m3 5.0E-02 ug/m3 4.E-05
Thorium 7.35 mg/kg NC NC 5.3E-08 ug/m3 ND
Titanium 661 mg/kg NC NC 4.8E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 9.5E-09 ug/m3 3.0E-01 ug/m3 3.E-08
Vanadium 26.1 mg/kg NC NC 1.9E-07 ug/m3 1.0E-01 ug/m3 2.E-06

EXPOSURE ROUTE TOTAL 8.E-09 7.E-05
EXPOSURE POINT TOTAL 8.E-09 7.E-05

EXPOSURE MEDIUM TOTAL 8.E-09 7.E-05

SOIL TOTAL 3.E-06 4.E-02
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TABLE 7-F-BKG.6
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
UNITS CANCER RISKCHEMICAL HAZARD 

QUOTIENT
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE VALUE

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-02

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-BKG-SS-Adult-RecVisitor.xls, SUMMARY-CALC Page 2 of 2 7/20/2012



TABLE 7-F-BKG.7
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 3.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 3.E-09 9.7E-09 mg/kg/day 3.0E-02 mg/kg/day 3.E-07

Benzo(a)pyrene 0.22 mg/kg 2.3E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 2.E-07 6.5E-08 mg/kg/day 3.0E-02 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.066 mg/kg 6.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Aluminum 16500 mg/kg NC NC 4.8E-03 mg/kg/day 1.0E+00 mg/kg/day 5.E-03
Arsenic 13.7 mg/kg 1.4E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.46 mg/kg NC NC 1.4E-07 mg/kg/day 2.0E-03 mg/kg/day 7.E-05
Chromium 21.9 mg/kg NC NC 6.4E-06 mg/kg/day 3.0E-03 mg/kg/day 2.E-03
Cobalt 4.3 mg/kg NC NC 1.3E-06 mg/kg/day 3.0E-04 mg/kg/day 4.E-03
Iron 15485 mg/kg NC NC 4.5E-03 mg/kg/day 7.0E-01 mg/kg/day 6.E-03
Lead 47.7 mg/kg 5.0E-06 mg/kg/day NA 1.4E-05 mg/kg/day ND
Manganese 241 mg/kg NC NC 7.1E-05 mg/kg/day 7.1E-02 mg/kg/day 1.E-03
Thorium 7.35 mg/kg NC NC 2.2E-06 mg/kg/day ND
Titanium 661 mg/kg NC NC 1.9E-04 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 3.8E-07 mg/kg/day 6.0E-04 mg/kg/day 6.E-04
Vanadium 26.1 mg/kg NC NC 7.7E-06 mg/kg/day 4.9E-03 mg/kg/day 2.E-03

EXPOSURE ROUTE TOTAL 2.E-06 3.E-02

DERMAL Benzo(a)anthracene 0.033 mg/kg 5.9E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-10 1.7E-09 mg/kg/day 3.0E-02 mg/kg/day 6.E-08
Benzo(a)pyrene 0.22 mg/kg 4.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 1.1E-08 mg/kg/day 3.0E-02 mg/kg/day 4.E-07
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-10 3.3E-09 mg/kg/day 3.0E-02 mg/kg/day 1.E-07
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 5.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-08 1.6E-07 mg/kg/day 3.0E-04 mg/kg/day 5.E-04
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 1.E-07 5.E-04

EXPOSURE POINT TOTAL 2.E-06 3.E-02
EXPOSURE MEDIUM TOTAL 2.E-06 3.E-02

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 5.8E-11 ug/m3 1.1E-04 (ug/m3)-1 6.E-15 1.6E-10 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 3.8E-10 ug/m3 1.1E-03 (ug/m3)-1 4.E-13 1.1E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-14 3.2E-10 ug/m3 ND
Aluminum 16500 mg/kg NC NC 8.1E-05 ug/m3 5.0E+00 ug/m3 2.E-05
Arsenic 13.7 mg/kg 2.4E-08 ug/m3 4.3E-03 (ug/m3)-1 1.E-10 6.7E-08 ug/m3 1.5E-02 ug/m3 4.E-06
Beryllium 0.46 mg/kg 8.0E-10 ug/m3 2.4E-03 (ug/m3)-1 2.E-12 2.2E-09 ug/m3 2.0E-02 ug/m3 1.E-07
Chromium 21.9 mg/kg 3.8E-08 ug/m3 8.4E-02 (ug/m3)-1 3.E-09 1.1E-07 ug/m3 1.0E-01 ug/m3 1.E-06
Cobalt 4.3 mg/kg 7.5E-09 ug/m3 2.5E-06 (ug/m3)-1 2.E-14 2.1E-08 ug/m3 6.0E-03 ug/m3 4.E-06
Iron 15485 mg/kg NC NC 7.6E-05 ug/m3 ND
Lead 47.7 mg/kg 8.3E-08 ug/m3 NA 2.3E-07 ug/m3 ND
Manganese 241 mg/kg NC NC 1.2E-06 ug/m3 5.0E-02 ug/m3 2.E-05
Thorium 7.35 mg/kg NC NC 3.6E-08 ug/m3 ND
Titanium 661 mg/kg NC NC 3.2E-06 ug/m3 ND
Uranium 1.3 mg/kg NC NC 6.4E-09 ug/m3 3.0E-01 ug/m3 2.E-08
Vanadium 26.1 mg/kg NC NC 1.3E-07 ug/m3 1.0E-01 ug/m3 1.E-06

EXPOSURE ROUTE TOTAL 3.E-09 5.E-05
EXPOSURE POINT TOTAL 3.E-09 5.E-05

EXPOSURE MEDIUM TOTAL 3.E-09 5.E-05

SOIL TOTAL 2.E-06 3.E-02
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TABLE 7-F-BKG.7
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

CHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 3.E-02

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.8
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 6.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 5.E-09 1.9E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07

Benzo(a)pyrene 0.22 mg/kg 4.6E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 1.3E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.066 mg/kg 1.4E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-08 3.9E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aluminum 16500 mg/kg NC NC 9.7E-03 mg/kg/day 1.0E+00 mg/kg/day 1.E-02
Arsenic 13.7 mg/kg 2.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-06 8.0E-06 mg/kg/day 3.0E-04 mg/kg/day 3.E-02
Beryllium 0.46 mg/kg NC NC 2.7E-07 mg/kg/day 2.0E-03 mg/kg/day 1.E-04
Chromium 21.9 mg/kg NC NC 1.3E-05 mg/kg/day 3.0E-03 mg/kg/day 4.E-03
Cobalt 4.3 mg/kg NC NC 2.5E-06 mg/kg/day 3.0E-04 mg/kg/day 8.E-03
Iron 15485 mg/kg NC NC 9.1E-03 mg/kg/day 7.0E-01 mg/kg/day 1.E-02
Lead 47.7 mg/kg 1.0E-05 mg/kg/day NA 2.8E-05 mg/kg/day ND
Manganese 241 mg/kg NC NC 1.4E-04 mg/kg/day 7.1E-02 mg/kg/day 2.E-03
Thorium 7.35 mg/kg NC NC 4.3E-06 mg/kg/day ND
Titanium 661 mg/kg NC NC 3.9E-04 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 7.6E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03
Vanadium 26.1 mg/kg NC NC 1.5E-05 mg/kg/day 4.9E-03 mg/kg/day 3.E-03

EXPOSURE ROUTE TOTAL 5.E-06 7.E-02

DERMAL Benzo(a)anthracene 0.033 mg/kg 5.9E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-09 1.7E-08 mg/kg/day 3.0E-02 mg/kg/day 6.E-07
Benzo(a)pyrene 0.22 mg/kg 4.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-07 1.1E-07 mg/kg/day 3.0E-02 mg/kg/day 4.E-06
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-08 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-09 3.3E-08 mg/kg/day 3.0E-02 mg/kg/day 1.E-06
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 5.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 1.6E-06 mg/kg/day 3.0E-04 mg/kg/day 5.E-03
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 7.5E-05 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-04 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 1.3E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 1.E-06 5.E-03

EXPOSURE POINT TOTAL 6.E-06 7.E-02
EXPOSURE MEDIUM TOTAL 6.E-06 7.E-02

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 4.6E-10 ug/m3 1.1E-04 (ug/m3)-1 5.E-14 1.3E-09 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 3.0E-09 ug/m3 1.1E-03 (ug/m3)-1 3.E-12 8.5E-09 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 9.1E-10 ug/m3 1.1E-04 (ug/m3)-1 1.E-13 2.6E-09 ug/m3 ND
Aluminum 16500 mg/kg NC NC 6.4E-04 ug/m3 5.0E+00 ug/m3 1.E-04
Arsenic 13.7 mg/kg 1.9E-07 ug/m3 4.3E-03 (ug/m3)-1 8.E-10 5.3E-07 ug/m3 1.5E-02 ug/m3 4.E-05
Beryllium 0.46 mg/kg 6.4E-09 ug/m3 2.4E-03 (ug/m3)-1 2.E-11 1.8E-08 ug/m3 2.0E-02 ug/m3 9.E-07
Chromium 21.9 mg/kg 3.0E-07 ug/m3 8.4E-02 (ug/m3)-1 3.E-08 8.5E-07 ug/m3 1.0E-01 ug/m3 8.E-06
Cobalt 4.3 mg/kg 6.0E-08 ug/m3 2.5E-06 (ug/m3)-1 2.E-13 1.7E-07 ug/m3 6.0E-03 ug/m3 3.E-05
Iron 15485 mg/kg NC NC 6.0E-04 ug/m3 ND
Lead 47.7 mg/kg 6.6E-07 ug/m3 NA 1.9E-06 ug/m3 ND
Manganese 241 mg/kg NC NC 9.4E-06 ug/m3 5.0E-02 ug/m3 2.E-04
Thorium 7.35 mg/kg NC NC 2.9E-07 ug/m3 ND
Titanium 661 mg/kg NC NC 2.6E-05 ug/m3 ND
Uranium 1.3 mg/kg NC NC 5.0E-08 ug/m3 3.0E-01 ug/m3 2.E-07
Vanadium 26.1 mg/kg NC NC 1.0E-06 ug/m3 1.0E-01 ug/m3 1.E-05

EXPOSURE ROUTE TOTAL 3.E-08 4.E-04
EXPOSURE POINT TOTAL 3.E-08 4.E-04

EXPOSURE MEDIUM TOTAL 3.E-08 4.E-04

SOIL TOTAL 6.E-06 7.E-02
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TABLE 7-F-BKG.8
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 7.E-02

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.9
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Benzo(a)anthracene 0.033 mg/kg 1.5E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 1.E-09 1.1E-07 mg/kg/day 3.0E-01 mg/kg/day 4.E-07

Benzo(a)pyrene 0.22 mg/kg 1.0E-08 mg/kg/day 7.3E+00 (mg/kg/day)-1 7.E-08 7.1E-07 mg/kg/day 3.0E-01 mg/kg/day 2.E-06
Benzo(b)fluoranthene 0.066 mg/kg 3.0E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 2.E-09 2.1E-07 mg/kg/day 3.0E-01 mg/kg/day 7.E-07
Aluminum 16500 mg/kg NC NC 5.3E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Arsenic 13.7 mg/kg 6.3E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-07 4.4E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Beryllium 0.46 mg/kg NC NC 1.5E-06 mg/kg/day 2.0E-03 mg/kg/day 7.E-04
Chromium 21.9 mg/kg NC NC 7.1E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Cobalt 4.3 mg/kg NC NC 1.4E-05 mg/kg/day 3.0E-03 mg/kg/day 5.E-03
Iron 15485 mg/kg NC NC 5.0E-02 mg/kg/day 7.0E-01 mg/kg/day 7.E-02
Lead 47.7 mg/kg 2.2E-06 mg/kg/day NA 1.5E-04 mg/kg/day ND
Manganese 241 mg/kg NC NC 7.8E-04 mg/kg/day 7.1E-02 mg/kg/day 1.E-02
Thorium 7.35 mg/kg NC NC 2.4E-05 mg/kg/day ND
Titanium 661 mg/kg NC NC 2.1E-03 mg/kg/day ND
Uranium 1.3 mg/kg NC NC 4.2E-06 mg/kg/day 2.0E-03 mg/kg/day 2.E-03
Vanadium 26.1 mg/kg NC NC 8.4E-05 mg/kg/day 1.0E-02 mg/kg/day 8.E-03

EXPOSURE ROUTE TOTAL 1.E-06 3.E-01

DERMAL Benzo(a)anthracene 0.033 mg/kg 5.9E-10 mg/kg/day 7.3E-01 (mg/kg/day)-1 4.E-10 4.2E-08 mg/kg/day 3.0E-01 mg/kg/day 1.E-07
Benzo(a)pyrene 0.22 mg/kg 4.0E-09 mg/kg/day 7.3E+00 (mg/kg/day)-1 3.E-08 2.8E-07 mg/kg/day 3.0E-01 mg/kg/day 9.E-07
Benzo(b)fluoranthene 0.066 mg/kg 1.2E-09 mg/kg/day 7.3E-01 (mg/kg/day)-1 9.E-10 8.3E-08 mg/kg/day 3.0E-01 mg/kg/day 3.E-07
Aluminum 16500 mg/kg NC NC -- 1.0E+00 mg/kg/day
Arsenic 13.7 mg/kg 5.7E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-08 4.0E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Beryllium 0.46 mg/kg NC NC -- 1.4E-05 mg/kg/day
Chromium 21.9 mg/kg NC NC -- 5.0E-04 mg/kg/day
Cobalt 4.3 mg/kg NC NC -- 3.0E-03 mg/kg/day
Iron 15485 mg/kg NC NC -- 7.0E-01 mg/kg/day
Lead 47.7 mg/kg -- NA -- ND
Manganese 241 mg/kg NC NC -- 2.8E-03 mg/kg/day

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

Thorium 7.35 mg/kg NC NC -- ND
Titanium 661 mg/kg NC NC -- ND
Uranium 1.3 mg/kg NC NC -- 2.0E-03 mg/kg/day
Vanadium 26.1 mg/kg NC NC -- 2.6E-04 mg/kg/day

--
EXPOSURE ROUTE TOTAL 1.E-07 1.E-02

EXPOSURE POINT TOTAL 1.E-06 3.E-01
EXPOSURE MEDIUM TOTAL 1.E-06 3.E-01

SOIL AIR DUST AT STOWE TOWN FOREST DUST INHALATION Benzo(a)anthracene 0.033 mg/kg 1.4E-08 ug/m3 1.1E-04 (ug/m3)-1 1.E-12 9.5E-07 ug/m3 ND
Benzo(a)pyrene 0.22 mg/kg 9.1E-08 ug/m3 1.1E-03 (ug/m3)-1 1.E-10 6.4E-06 ug/m3 ND
Benzo(b)fluoranthene 0.066 mg/kg 2.7E-08 ug/m3 1.1E-04 (ug/m3)-1 3.E-12 1.9E-06 ug/m3 ND
Aluminum 16500 mg/kg NC NC 4.8E-01 ug/m3 5.0E+00 ug/m3 1.E-01
Arsenic 13.7 mg/kg 5.7E-06 ug/m3 4.3E-03 (ug/m3)-1 2.E-08 4.0E-04 ug/m3 1.5E-02 ug/m3 3.E-02
Beryllium 0.46 mg/kg 1.9E-07 ug/m3 2.4E-03 (ug/m3)-1 5.E-10 1.3E-05 ug/m3 2.0E-02 ug/m3 7.E-04
Chromium 21.9 mg/kg 9.0E-06 ug/m3 8.4E-02 (ug/m3)-1 8.E-07 6.3E-04 ug/m3 1.0E-01 ug/m3 6.E-03
Cobalt 4.3 mg/kg NC NC 1.2E-04 ug/m3 2.0E-02 ug/m3 6.E-03
Iron 15485 mg/kg NC NC 4.5E-01 ug/m3 ND
Lead 47.7 mg/kg 2.0E-05 ug/m3 NA 1.4E-03 ug/m3 ND
Manganese 241 mg/kg NC NC 7.0E-03 ug/m3 5.0E-02 ug/m3 1.E-01
Thorium 7.35 mg/kg NC NC 2.1E-04 ug/m3 ND
Titanium 661 mg/kg NC NC 1.9E-02 ug/m3 ND
Uranium 1.3 mg/kg NC NC 3.8E-05 ug/m3 4.0E-01 ug/m3 9.E-05
Vanadium 26.1 mg/kg NC NC 7.5E-04 ug/m3 1.0E-01 ug/m3 8.E-03

EXPOSURE ROUTE TOTAL 8.E-07 3.E-01
EXPOSURE POINT TOTAL 8.E-07 3.E-01

EXPOSURE MEDIUM TOTAL 8.E-07 3.E-01

SOIL TOTAL 2.E-06 6.E-01
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TABLE 7-F-BKG.9
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL

TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 6.E-01

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.
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TABLE 7-F-BKG.10
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
Chloroform 0.0002 mg/l 1.6E-06 mg/kg/day NA 1.9E-05 mg/kg/day 1.0E-02 mg/kg/day 2.E-03
Trichloroethene - Kidney 0.00046 mg/l 3.8E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-08 4.4E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.00046 mg/l 3.8E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-07 4.4E-05 mg/kg/day
Trichloroethene 0.00046 mg/l 3.8E-06 mg/kg/day 4.4E-05 mg/kg/day 5.0E-04 mg/kg/day 9.E-02
Bis(2-Ethylhexyl)phthalate 0.0032 mg/l 2.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 4.E-07 3.1E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 0.503 mg/l NC NC 4.8E-02 mg/kg/day 1.0E+00 mg/kg/day 5.E-02
Arsenic 0.0012 mg/l 9.9E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-05 1.2E-04 mg/kg/day 3.0E-04 mg/kg/day 4.E-01
Chromium 0.0017 mg/l NC NC 1.6E-04 mg/kg/day 3.0E-03 mg/kg/day 5.E-02
Cobalt 0.00064 mg/l NC NC 6.1E-05 mg/kg/day 3.0E-04 mg/kg/day 2.E-01
Copper 0.00078 mg/l NC NC 7.5E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 0.596 mg/l NC NC 5.7E-02 mg/kg/day 7.0E-01 mg/kg/day 8.E-02
Lead 0.00021 mg/l 1.7E-06 mg/kg/day NA 2.0E-05 mg/kg/day ND
Manganese 0.0256 mg/l NC NC 2.5E-03 mg/kg/day 2.4E-02 mg/kg/day 1.E-01
Silica 12.9 mg/l NC NC 1.2E+00 mg/kg/day ND
Thorium 0.00015 mg/l NC NC 1.4E-05 mg/kg/day ND
Titanium 0.0248 mg/l NC NC 2.4E-03 mg/kg/day ND
Uranium 0.00047 mg/l NC NC 4.5E-05 mg/kg/day 6.0E-04 mg/kg/day 8.E-02
Vanadium 0.0025 mg/l NC NC 2.4E-04 mg/kg/day 4.9E-03 mg/kg/day 5.E-02
Fluoride 0.047 mg/l NC NC 4.5E-03 mg/kg/day 4.0E-02 mg/kg/day 1.E-01
Nitrate as N 0.522 mg/l NC NC 5.0E-02 mg/kg/day 1.6E+00 mg/kg/day 3.E-02
Sulfate 10.4 mg/l NC NC 1.0E+00 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-05 1.E+00
Chloroform 0.0002 mg/l 9.6E-08 mg/kg/day NA 1.1E-06 mg/kg/day 1.0E-02 mg/kg/day 1.E-04
Trichloroethene - Kidney 0.00046 mg/l 4.1E-07 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-09 4.8E-06 mg/kg/day
Trichloroethene - Liver&NHL 0.00046 mg/l 4.1E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 1.E-08 4.8E-06 mg/kg/day
Trichloroethene 0.00046 mg/l 2.3E-07 mg/kg/day 2.7E-06 mg/kg/day 5.0E-04 mg/kg/day 5.E-03
Bis(2-Ethylhexyl)phthalate 0.0032 mg/l 2.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 4.E-07 3.0E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 0.503 mg/l NC NC -- 1.0E+00 mg/kg/day

DERMAL

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

GROUND 
WATER

CHEMICAL

INGESTION
BACKGROUND OVERBURDEN 
GROUNDWATER USED AS TAP 

GROUND WATER

Aluminum 0.503 mg/l NC NC 1.0E 00 mg/kg/day
Arsenic 0.0012 mg/l 4.3E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 7.E-08 5.1E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Chromium 0.0017 mg/l NC NC 1.4E-06 mg/kg/day 7.5E-05 mg/kg/day 2.E-02
Cobalt 0.00064 mg/l NC NC 2.7E-07 mg/kg/day 3.0E-04 mg/kg/day 9.E-04
Copper 0.00078 mg/l NC NC 3.3E-07 mg/kg/day 4.0E-02 mg/kg/day 8.E-06
Iron 0.596 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.00021 mg/l -- NA -- ND
Manganese 0.0256 mg/l NC NC 1.1E-05 mg/kg/day 9.6E-04 mg/kg/day 1.E-02
Silica 12.9 mg/l NC NC -- ND
Thorium 0.00015 mg/l NC NC -- ND
Titanium 0.0248 mg/l NC NC -- ND
Uranium 0.00047 mg/l NC NC 2.0E-07 mg/kg/day 6.0E-04 mg/kg/day 3.E-04
Vanadium 0.0025 mg/l NC NC 1.1E-06 mg/kg/day 1.3E-04 mg/kg/day 8.E-03
Fluoride 0.047 mg/l NC NC --
Nitrate as N 0.522 mg/l NC NC -- 1.6E+00 mg/kg/day
Sulfate 10.4 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 4.E-07 6.E-02
EXPOSURE POINT TOTAL 2.E-05 1.E+00

EXPOSURE MEDIUM TOTAL 2.E-05 1.E+00

Chloroform 0.1 ug/m3 3.4E-04 ug/m3 2.3E-05 (ug/m3)-1 8.E-09 4.0E-03 ug/m3 9.8E+01 ug/m3 4.E-05
Trichloroethene - Kidney 0.2 ug/m3 7.9E-04 ug/m3 1.0E-06 (ug/m3)-1 8.E-10 9.2E-03 ug/m3
Trichloroethene - Liver&NHL 0.23 ug/m3 7.9E-04 ug/m3 3.1E-06 (ug/m3)-1 2.E-09 9.2E-03 ug/m3
Trichloroethene 0.2 ug/m3 7.9E-04 ug/m3 9.2E-03 ug/m3 2.0E+00 ug/m3 5.E-03

EXPOSURE ROUTE TOTAL 1.E-08 5.E-03
EXPOSURE POINT TOTAL 1.E-08 5.E-03

EXPOSURE MEDIUM TOTAL 1.E-08 5.E-03

GROUNDWATER TOTAL 2.E-05 1.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E+00

NOTES: Prepared by / Date: KJC 10/06/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 10/06/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

GROUND 
WATER

AIR INDOOR AIR INDOOR VAPOR INHALATION
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TABLE 7-F-BKG.11
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

Chloroform 0.0002 mg/l 1.9E-06 mg/kg/day NA 5.5E-06 mg/kg/day 1.0E-02 mg/kg/day 5.E-04

Trichloroethene - Kidney 0.00046 mg/l 4.3E-06 mg/kg/day 9.3E-03 (mg/kg/day)-1 4.E-08 1.3E-05 mg/kg/day
Trichloroethene - Liver&NHL 0.00046 mg/l 4.3E-06 mg/kg/day 3.6E-02 (mg/kg/day)-1 2.E-07 1.3E-05 mg/kg/day
Trichloroethene 0.00046 mg/l 4.3E-06 mg/kg/day 1.3E-05 mg/kg/day 5.0E-04 mg/kg/day 3.E-02
Bis(2-Ethylhexyl)phthalate 0.0032 mg/l 3.0E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 4.E-07 8.8E-05 mg/kg/day 2.0E-02 mg/kg/day 4.E-03
Aluminum 0.503 mg/l NC NC 1.4E-02 mg/kg/day 1.0E+00 mg/kg/day 1.E-02
Arsenic 0.0012 mg/l 1.1E-05 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-05 3.3E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Chromium 0.0017 mg/l NC NC 4.7E-05 mg/kg/day 3.0E-03 mg/kg/day 2.E-02
Cobalt 0.00064 mg/l NC NC 1.8E-05 mg/kg/day 3.0E-04 mg/kg/day 6.E-02
Copper 0.00078 mg/l NC NC 2.1E-05 mg/kg/day 4.0E-02 mg/kg/day 5.E-04
Iron 0.596 mg/l NC NC 1.6E-02 mg/kg/day 7.0E-01 mg/kg/day 2.E-02
Lead 0.00021 mg/l 2.0E-06 mg/kg/day NA 5.8E-06 mg/kg/day ND
Manganese 0.0256 mg/l NC NC 7.0E-04 mg/kg/day 2.4E-02 mg/kg/day 3.E-02
Silica 12.9 mg/l NC NC 3.5E-01 mg/kg/day ND
Thorium 0.00015 mg/l NC NC 4.1E-06 mg/kg/day ND
Titanium 0.0248 mg/l NC NC 6.8E-04 mg/kg/day ND
Uranium 0.00047 mg/l NC NC 1.3E-05 mg/kg/day 6.0E-04 mg/kg/day 2.E-02
Vanadium 0.0025 mg/l NC NC 6.8E-05 mg/kg/day 4.9E-03 mg/kg/day 1.E-02
Fluoride 0.047 mg/l NC NC 1.3E-03 mg/kg/day 4.0E-02 mg/kg/day 3.E-02
Nitrate as N 0.522 mg/l NC NC 1.4E-02 mg/kg/day 1.6E+00 mg/kg/day 9.E-03
Sulfate 10.4 mg/l NC NC 2.8E-01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 2.E-05 4.E-01
Chloroform 0.0002 mg/l 1.7E-07 mg/kg/day NA 5.0E-07 mg/kg/day 1.0E-02 mg/kg/day 5.E-05
Trichloroethene - Kidney 0.00046 mg/l 7.3E-07 mg/kg/day 9.3E-03 (mg/kg/day)-1 7.E-09 2.1E-06 mg/kg/day
Trichloroethene - Liver&NHL 0.00046 mg/l 7.3E-07 mg/kg/day 3.6E-02 (mg/kg/day)-1 3.E-08 2.1E-06 mg/kg/day
Trichloroethene 0.00046 mg/l 4.1E-07 mg/kg/day 1.2E-06 mg/kg/day 5.0E-04 mg/kg/day 2.E-03
Bis(2-Ethylhexyl)phthalate 0.0032 mg/l 4.6E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 6.E-07 1.4E-04 mg/kg/day 2.0E-02 mg/kg/day 7.E-03

GROUND 
WATER

CHEMICAL

INGESTION
BACKGROUND OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER
GROUND WATER

DERMAL

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISK

Bis(2 Ethylhexyl)phthalate 0.0032 mg/l 4.6E 05 mg/kg/day 1.4E 02 (mg/kg/day) 1 6.E 07 1.4E 04 mg/kg/day 2.0E 02 mg/kg/day 7.E 03
Aluminum 0.503 mg/l NC NC -- 1.0E+00 mg/kg/day
Arsenic 0.0012 mg/l 5.9E-08 mg/kg/day 1.5E+00 (mg/kg/day)-1 9.E-08 1.7E-07 mg/kg/day 3.0E-04 mg/kg/day 6.E-04
Chromium 0.0017 mg/l NC NC 4.9E-07 mg/kg/day 7.5E-05 mg/kg/day 6.E-03
Cobalt 0.00064 mg/l NC NC 9.2E-08 mg/kg/day 3.0E-04 mg/kg/day 3.E-04
Copper 0.00078 mg/l NC NC 1.1E-07 mg/kg/day 4.0E-02 mg/kg/day 3.E-06
Iron 0.596 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.00021 mg/l -- NA -- ND
Manganese 0.0256 mg/l NC NC 3.7E-06 mg/kg/day 9.6E-04 mg/kg/day 4.E-03
Silica 12.9 mg/l NC NC -- ND
Thorium 0.00015 mg/l NC NC -- ND
Titanium 0.0248 mg/l NC NC -- ND
Uranium 0.00047 mg/l NC NC 6.7E-08 mg/kg/day 6.0E-04 mg/kg/day 1.E-04
Vanadium 0.0025 mg/l NC NC 3.6E-07 mg/kg/day 1.3E-04 mg/kg/day 3.E-03
Fluoride 0.047 mg/l NC NC --
Nitrate as N 0.522 mg/l NC NC -- 1.6E+00 mg/kg/day
Sulfate 10.4 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 8.E-07 2.E-02
EXPOSURE POINT TOTAL 2.E-05 4.E-01

EXPOSURE MEDIUM TOTAL 2.E-05 4.E-01

Chloroform 0.1 ug/m3 7.9E-04 ug/m3 2.3E-05 (ug/m3)-1 2.E-08 2.3E-03 ug/m3 9.8E+01 ug/m3 2.E-05
Trichloroethene - Kidney 0.2 ug/m3 1.8E-03 ug/m3 1.0E-06 (ug/m3)-1 2.E-09 5.3E-03 ug/m3
Trichloroethene - Liver&NHL 0.23 ug/m3 1.8E-03 ug/m3 3.1E-06 (ug/m3)-1 6.E-09 5.3E-03 ug/m3
Trichloroethene 0.2 ug/m3 1.8E-03 ug/m3 5.3E-03 ug/m3 2.0E+00 ug/m3 3.E-03

EXPOSURE ROUTE TOTAL 3.E-08 3.E-03
EXPOSURE POINT TOTAL 3.E-08 3.E-03

EXPOSURE MEDIUM TOTAL 3.E-08 3.E-03

GROUNDWATER TOTAL 2.E-05 4.E-01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 4.E-01

NOTES: Prepared by / Date: KJC 10/06/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 10/06/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

GROUND 
WATER

AIR INDOOR AIR INDOOR VAPOR INHALATION
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TABLE 7-F-BKG.12
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

Chloroform 0.0011 mg/l 9.0E-06 mg/kg/day NA 1.1E-04 mg/kg/day 1.0E-02 mg/kg/day 1.E-02

Bis(2-Ethylhexyl)phthalate 0.0046 mg/l 3.8E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 4.4E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 6.64 mg/l NC NC 6.4E-01 mg/kg/day 1.0E+00 mg/kg/day 6.E-01
Arsenic 0.0268 mg/l 2.2E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 3.E-04 2.6E-03 mg/kg/day 3.0E-04 mg/kg/day 9.E+00
Chromium 0.0096 mg/l NC NC 9.2E-04 mg/kg/day 3.0E-03 mg/kg/day 3.E-01
Cobalt 0.0011 mg/l NC NC 1.1E-04 mg/kg/day 3.0E-04 mg/kg/day 4.E-01
Copper 0.00092 mg/l NC NC 8.8E-05 mg/kg/day 4.0E-02 mg/kg/day 2.E-03
Iron 4 mg/l NC NC 3.8E-01 mg/kg/day 7.0E-01 mg/kg/day 5.E-01
Lead 0.0062 mg/l 5.1E-05 mg/kg/day NA 5.9E-04 mg/kg/day ND
Manganese 0.2 mg/l NC NC 1.9E-02 mg/kg/day 2.4E-02 mg/kg/day 8.E-01
Molybdenum 0.0087 mg/l NC NC 8.3E-04 mg/kg/day 5.0E-03 mg/kg/day 2.E-01
Silica 13.1 mg/l NC NC 1.3E+00 mg/kg/day ND
Thorium 0.0064 mg/l NC NC 6.1E-04 mg/kg/day ND
Titanium 0.0925 mg/l NC NC 8.9E-03 mg/kg/day ND
Tungsten 0.0491 mg/l NC NC 4.7E-03 mg/kg/day ND
Uranium 0.0141 mg/l NC NC 1.4E-03 mg/kg/day 6.0E-04 mg/kg/day 2.E+00
Vanadium 0.0811 mg/l NC NC 7.8E-03 mg/kg/day 4.9E-03 mg/kg/day 2.E+00
Zirconium 0.0015 mg/l NC NC 1.4E-04 mg/kg/day ND
Fluoride 0.393 mg/l NC NC 3.8E-02 mg/kg/day 4.0E-02 mg/kg/day 9.E-01
Nitrate as N 0.253 mg/l NC NC 2.4E-02 mg/kg/day 1.6E+00 mg/kg/day 2.E-02
Nitrite as N 0.07 mg/l NC NC 6.7E-03 mg/kg/day 1.0E-01 mg/kg/day 7.E-02
Sulfate 31.8 mg/l NC NC 3.0E+00 mg/kg/day ND

EXPOSURE ROUTE TOTAL 3.E-04 2.E+01

Chloroform 0.0011 mg/l 5.3E-07 mg/kg/day NA 6.2E-06 mg/kg/day 1.0E-02 mg/kg/day 6.E-04

Bis(2-Ethylhexyl)phthalate 0.0046 mg/l 3.7E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 5.E-07 4.4E-04 mg/kg/day 2.0E-02 mg/kg/day 2.E-02
Aluminum 6.64 mg/l NC NC -- 1.0E+00 mg/kg/day
A i 0 0268 /l 9 7E 07 /k /d 1 5E 00 ( /k /d ) 1 1 E 06 1 1E 05 /k /d 3 0E 04 /k /d 4 E 02

CANCER RISK

GROUND 
WATER

CHEMICAL

INGESTION
BACKGROUND BEDROCK 

GROUNDWATER USED AS TAP 
WATER

GROUND WATER

DERMAL

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS

Arsenic 0.0268 mg/l 9.7E-07 mg/kg/day 1.5E+00 (mg/kg/day)-1 1.E-06 1.1E-05 mg/kg/day 3.0E-04 mg/kg/day 4.E-02
Chromium 0.0096 mg/l NC NC 8.1E-06 mg/kg/day 7.5E-05 mg/kg/day 1.E-01
Cobalt 0.0011 mg/l NC NC 4.6E-07 mg/kg/day 3.0E-04 mg/kg/day 2.E-03
Copper 0.00092 mg/l NC NC 3.9E-07 mg/kg/day 4.0E-02 mg/kg/day 1.E-05
Iron 4 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0062 mg/l -- NA -- ND
Manganese 0.2 mg/l NC NC 8.4E-05 mg/kg/day 9.6E-04 mg/kg/day 9.E-02
Molybdenum 0.0087 mg/l NC NC 3.7E-06 mg/kg/day 5.0E-03 mg/kg/day 7.E-04
Silica 13.1 mg/l NC NC -- ND
Thorium 0.0064 mg/l NC NC -- ND
Titanium 0.0925 mg/l NC NC -- ND
Tungsten 0.0491 mg/l NC NC -- ND
Uranium 0.0141 mg/l NC NC 5.9E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02
Vanadium 0.0811 mg/l NC NC 3.4E-05 mg/kg/day 1.3E-04 mg/kg/day 3.E-01
Zirconium 0.0015 mg/l NC NC -- ND
Fluoride 0.393 mg/l NC NC --
Nitrate as N 0.253 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 0.07 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 31.8 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 2.E-06 5.E-01
EXPOSURE POINT TOTAL 3.E-04 2.E+01

EXPOSURE MEDIUM TOTAL 3.E-04 2.E+01

GROUND 
WATER Chloroform 0.55 ug/m3 1.9E-03 ug/m3 2.3E-05 (ug/m3)-1 4.E-08 2.2E-02 ug/m3 9.8E+01 ug/m3 2.E-04

EXPOSURE ROUTE TOTAL 4.E-08 2.E-04
EXPOSURE POINT TOTAL 4.E-08 2.E-04

EXPOSURE MEDIUM TOTAL 4.E-08 2.E-04

GROUNDWATER TOTAL 3.E-04 2.E+01
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 2.E+01

NOTES: Prepared by / Date: KJC 10/06/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 10/06/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

AIR INDOOR AIR INDOOR VAPOR INHALATION
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TABLE 7-F-BKG.13
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS

Chloroform 0.0011 mg/l 1.0E-05 mg/kg/day NA 3.0E-05 mg/kg/day 1.0E-02 mg/kg/day 3.E-03

Bis(2-Ethylhexyl)phthalate 0.0046 mg/l 4.3E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 6.E-07 1.3E-04 mg/kg/day 2.0E-02 mg/kg/day 6.E-03
Aluminum 6.64 mg/l NC NC 1.8E-01 mg/kg/day 1.0E+00 mg/kg/day 2.E-01
Arsenic 0.0268 mg/l 2.5E-04 mg/kg/day 1.5E+00 (mg/kg/day)-1 4.E-04 7.3E-04 mg/kg/day 3.0E-04 mg/kg/day 2.E+00
Chromium 0.0096 mg/l NC NC 2.6E-04 mg/kg/day 3.0E-03 mg/kg/day 9.E-02
Cobalt 0.0011 mg/l NC NC 3.0E-05 mg/kg/day 3.0E-04 mg/kg/day 1.E-01
Copper 0.00092 mg/l NC NC 2.5E-05 mg/kg/day 4.0E-02 mg/kg/day 6.E-04
Iron 4 mg/l NC NC 1.1E-01 mg/kg/day 7.0E-01 mg/kg/day 2.E-01
Lead 0.0062 mg/l 5.8E-05 mg/kg/day NA 1.7E-04 mg/kg/day ND
Manganese 0.2 mg/l NC NC 5.5E-03 mg/kg/day 2.4E-02 mg/kg/day 2.E-01
Molybdenum 0.0087 mg/l NC NC 2.4E-04 mg/kg/day 5.0E-03 mg/kg/day 5.E-02
Silica 13.1 mg/l NC NC 3.6E-01 mg/kg/day ND
Thorium 0.0064 mg/l NC NC 1.8E-04 mg/kg/day ND
Titanium 0.0925 mg/l NC NC 2.5E-03 mg/kg/day ND
Tungsten 0.0491 mg/l NC NC 1.3E-03 mg/kg/day ND
Uranium 0.0141 mg/l NC NC 3.9E-04 mg/kg/day 6.0E-04 mg/kg/day 6.E-01
Vanadium 0.0811 mg/l NC NC 2.2E-03 mg/kg/day 4.9E-03 mg/kg/day 5.E-01
Zirconium 0.0015 mg/l NC NC 4.1E-05 mg/kg/day ND
Fluoride 0.393 mg/l NC NC 1.1E-02 mg/kg/day 4.0E-02 mg/kg/day 3.E-01
Nitrate as N 0.253 mg/l NC NC 6.9E-03 mg/kg/day 1.6E+00 mg/kg/day 4.E-03
Nitrite as N 0.07 mg/l NC NC 1.9E-03 mg/kg/day 1.0E-01 mg/kg/day 2.E-02
Sulfate 31.8 mg/l NC NC 8.7E-01 mg/kg/day ND

EXPOSURE ROUTE TOTAL 4.E-04 5.E+00

Chloroform 0.0011 mg/l 9.4E-07 mg/kg/day NA 2.7E-06 mg/kg/day 1.0E-02 mg/kg/day 3.E-04

Bis(2-Ethylhexyl)phthalate 0.0046 mg/l 6.7E-05 mg/kg/day 1.4E-02 (mg/kg/day)-1 9.E-07 1.9E-04 mg/kg/day 2.0E-02 mg/kg/day 1.E-02
Aluminum 6.64 mg/l NC NC -- 1.0E+00 mg/kg/day
A i 0 0268 /l 1 3E 06 /k /d 1 5E+00 ( /k /d ) 1 2 E 06 3 8E 06 /k /d 3 0E 04 /k /d 1 E 02

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITSCHEMICAL

INGESTION
BACKGROUND BEDROCK 

GROUNDWATER USED AS TAP 
WATER

GROUND WATER

DERMAL

HAZARD 
QUOTIENTCANCER RISK

GROUND 
WATER

Arsenic 0.0268 mg/l 1.3E-06 mg/kg/day 1.5E+00 (mg/kg/day)-1 2.E-06 3.8E-06 mg/kg/day 3.0E-04 mg/kg/day 1.E-02
Chromium 0.0096 mg/l NC NC 2.7E-06 mg/kg/day 7.5E-05 mg/kg/day 4.E-02
Cobalt 0.0011 mg/l NC NC 1.6E-07 mg/kg/day 3.0E-04 mg/kg/day 5.E-04
Copper 0.00092 mg/l NC NC 1.3E-07 mg/kg/day 4.0E-02 mg/kg/day 3.E-06
Iron 4 mg/l NC NC -- 7.0E-01 mg/kg/day
Lead 0.0062 mg/l -- NA -- ND
Manganese 0.2 mg/l NC NC 2.9E-05 mg/kg/day 9.6E-04 mg/kg/day 3.E-02
Molybdenum 0.0087 mg/l NC NC 1.2E-06 mg/kg/day 5.0E-03 mg/kg/day 2.E-04
Silica 13.1 mg/l NC NC -- ND
Thorium 0.0064 mg/l NC NC -- ND
Titanium 0.0925 mg/l NC NC -- ND
Tungsten 0.0491 mg/l NC NC -- ND
Uranium 0.0141 mg/l NC NC 2.0E-06 mg/kg/day 6.0E-04 mg/kg/day 3.E-03
Vanadium 0.0811 mg/l NC NC 1.2E-05 mg/kg/day 1.3E-04 mg/kg/day 9.E-02
Zirconium 0.0015 mg/l NC NC -- ND
Fluoride 0.393 mg/l NC NC --
Nitrate as N 0.253 mg/l NC NC -- 1.6E+00 mg/kg/day
Nitrite as N 0.07 mg/l NC NC -- 1.0E-01 mg/kg/day
Sulfate 31.8 mg/l NC NC -- ND

EXPOSURE ROUTE TOTAL 3.E-06 2.E-01
EXPOSURE POINT TOTAL 4.E-04 5.E+00

EXPOSURE MEDIUM TOTAL 4.E-04 5.E+00

GROUND 
WATER Chloroform 0.55 ug/m3 4.4E-03 ug/m3 2.3E-05 (ug/m3)-1 1.E-07 1.3E-02 ug/m3 9.8E+01 ug/m3 1.E-04

EXPOSURE ROUTE TOTAL 1.E-07 1.E-04
EXPOSURE POINT TOTAL 1.E-07 1.E-04

EXPOSURE MEDIUM TOTAL 1.E-07 1.E-04

GROUNDWATER TOTAL 4.E-04 5.E+00
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-04 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 5.E+00

NOTES: Prepared by / Date: KJC 10/06/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 10/06/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

AIR INDOOR AIR INDOOR VAPOR INHALATION
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TABLE 8-F-BKG.1
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 7.7E+01 pCi 2.1E-10 risk/pCi 2.E-08

Uranium-235+D 0.0056 pCi/g RAGS 1.0E+00 pCi 1.6E-10 risk/pCi 2.E-10
Uranium-234 0.073 pCi/g RAGS 1.3E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 8.6E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.0056 pCi/g RAGS 1.1E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-09
Uranium-234 0.073 pCi/g RAGS 1.5E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-11
Thorium-232 0.81 pCi/g RAGS 1.6E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-10
Radium-228+D 0.81 pCi/g RAGS 1.6E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 7.E-06
Thorium-228+D 0.81 pCi/g RAGS 1.6E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 1.1E-03 pCi 9.4E-09 risk/pCi 1.E-11
Uranium-235+D 0.0056 pCi/g RAGS 1.4E-05 pCi 1.0E-08 risk/pCi 1.E-13
Uranium-234 0.073 pCi/g RAGS 1.9E-04 pCi 1.1E-08 risk/pCi 2.E-12

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Thorium-232 0.81 pCi/g RAGS 2.1E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.81 pCi/g RAGS 2.1E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.81 pCi/g RAGS 2.1E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 2.E-05
PRODUCE PRODUCE STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 1.2E+01 pCi 1.2E-10 risk/pCi 1.E-09

Uranium-235+D 0.0056 pCi/g RAGS 1.5E-01 pCi 9.8E-11 risk/pCi 2.E-11
Uranium-234 0.073 pCi/g RAGS 2.0E+00 pCi 9.6E-11 risk/pCi 2.E-10
Thorium-232 0.81 pCi/g RAGS 8.9E+00 pCi 1.3E-10 risk/pCi 1.E-09
Radium-228+D 0.81 pCi/g RAGS 3.6E+02 pCi 1.4E-09 risk/pCi 5.E-07
Thorium-228+D 0.81 pCi/g RAGS 8.9E+00 pCi 4.2E-10 risk/pCi 4.E-09

PRODUCE TOTAL 5.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.2
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 1.5E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.0056 pCi/g RAGS 2.0E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.073 pCi/g RAGS 2.6E+01 pCi 1.6E-10 risk/pCi 4.E-09
Thorium-232 0.81 pCi/g RAGS 2.9E+02 pCi 2.3E-10 risk/pCi 7.E-08
Radium-228+D 0.81 pCi/g RAGS 2.9E+02 pCi 2.3E-09 risk/pCi 7.E-07
Thorium-228+D 0.81 pCi/g RAGS 2.9E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 2.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
Uranium-235+D 0.0056 pCi/g RAGS 3.5E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
Uranium-234 0.073 pCi/g RAGS 4.6E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-10
Thorium-232 0.81 pCi/g RAGS 5.1E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-09
Radium-228+D 0.81 pCi/g RAGS 5.1E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.81 pCi/g RAGS 5.1E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-05

EXPOSURE ROUTE TOTAL 6.E-05
EXPOSURE POINT TOTAL 6.E-05

EXPOSURE MEDIUM TOTAL 6.E-05

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 4.9E-03 pCi 9.4E-09 risk/pCi 5.E-11
Uranium-235+D 0.0056 pCi/g RAGS 6.4E-05 pCi 1.0E-08 risk/pCi 7.E-13
Uranium-234 0.073 pCi/g RAGS 8.4E-04 pCi 1.1E-08 risk/pCi 1.E-11

UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN VALUE

Thorium-232 0.81 pCi/g RAGS 9.3E-03 pCi 4.3E-08 risk/pCi 4.E-10
Radium-228+D 0.81 pCi/g RAGS 9.3E-03 pCi 5.2E-09 risk/pCi 5.E-11
Thorium-228+D 0.81 pCi/g RAGS 9.3E-03 pCi 1.4E-07 risk/pCi 1.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 6.E-05
PRODUCE PRODUCE STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 3.0E+02 pCi 1.2E-10 risk/pCi 4.E-08

Uranium-235+D 0.0056 pCi/g RAGS 4.0E+00 pCi 9.8E-11 risk/pCi 4.E-10
Uranium-234 0.073 pCi/g RAGS 5.2E+01 pCi 9.6E-11 risk/pCi 5.E-09
Thorium-232 0.81 pCi/g RAGS 2.3E+02 pCi 1.3E-10 risk/pCi 3.E-08
Radium-228+D 0.81 pCi/g RAGS 9.2E+03 pCi 1.4E-09 risk/pCi 1.E-05
Thorium-228+D 0.81 pCi/g RAGS 2.3E+02 pCi 4.2E-10 risk/pCi 1.E-07

PRODUCE TOTAL 1.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 8.E-05

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.3
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 7.7E+01 pCi 2.1E-10 risk/pCi 2.E-08

Uranium-235+D 0.0056 pCi/g RAGS 1.0E+00 pCi 1.6E-10 risk/pCi 2.E-10
Uranium-234 0.073 pCi/g RAGS 1.3E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 7.0E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 8.E-09
Uranium-235+D 0.0056 pCi/g RAGS 9.1E-04 pCi*yr/g 5.4E-07 risk/yr per pCi/g 5.E-10
Uranium-234 0.073 pCi/g RAGS 1.2E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-12
Thorium-232 0.81 pCi/g RAGS 1.3E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.81 pCi/g RAGS 1.3E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 6.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.3E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 2.3E-04 pCi 9.4E-09 risk/pCi 2.E-12
Uranium-235+D 0.0056 pCi/g RAGS 3.0E-06 pCi 1.0E-08 risk/pCi 3.E-14
Uranium-234 0.073 pCi/g RAGS 3.9E-05 pCi 1.1E-08 risk/pCi 4.E-13

VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
RADIONUCLIDE OF 

POTENTIAL CONCERN

Thorium-232 0.81 pCi/g RAGS 4.3E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.81 pCi/g RAGS 4.3E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.81 pCi/g RAGS 4.3E-04 pCi 1.4E-07 risk/pCi 6.E-11

EXPOSURE ROUTE TOTAL 9.E-11
EXPOSURE POINT TOTAL 9.E-11

EXPOSURE MEDIUM TOTAL 9.E-11

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.4
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 1.5E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.0056 pCi/g RAGS 2.0E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.073 pCi/g RAGS 2.6E+01 pCi 1.6E-10 risk/pCi 4.E-09
Thorium-232 0.81 pCi/g RAGS 2.9E+02 pCi 2.3E-10 risk/pCi 7.E-08
Radium-228+D 0.81 pCi/g RAGS 2.9E+02 pCi 2.3E-09 risk/pCi 7.E-07
Thorium-228+D 0.81 pCi/g RAGS 2.9E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 2.8E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-08
Uranium-235+D 0.0056 pCi/g RAGS 3.6E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-09
Uranium-234 0.073 pCi/g RAGS 4.7E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-11
Thorium-232 0.81 pCi/g RAGS 5.2E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.81 pCi/g RAGS 5.2E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.81 pCi/g RAGS 5.2E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 4.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 7.E-06

EXPOSURE MEDIUM TOTAL 7.E-06

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 1.2E-03 pCi 9.4E-09 risk/pCi 1.E-11
Uranium-235+D 0.0056 pCi/g RAGS 1.6E-05 pCi 1.0E-08 risk/pCi 2.E-13
Uranium-234 0.073 pCi/g RAGS 2.1E-04 pCi 1.1E-08 risk/pCi 2.E-12

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Thorium-232 0.81 pCi/g RAGS 2.3E-03 pCi 4.3E-08 risk/pCi 1.E-10
Radium-228+D 0.81 pCi/g RAGS 2.3E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.81 pCi/g RAGS 2.3E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 5.E-10
EXPOSURE POINT TOTAL 5.E-10

EXPOSURE MEDIUM TOTAL 5.E-10

SOIL TOTAL 7.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-06

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.5
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 3.9E+01 pCi 2.1E-10 risk/pCi 8.E-09

Uranium-235+D 0.0056 pCi/g RAGS 5.0E-01 pCi 1.6E-10 risk/pCi 8.E-11
Uranium-234 0.073 pCi/g RAGS 6.6E+00 pCi 1.6E-10 risk/pCi 1.E-09
Thorium-232 0.81 pCi/g RAGS 7.3E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.81 pCi/g RAGS 7.3E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.81 pCi/g RAGS 7.3E+01 pCi 8.1E-10 risk/pCi 6.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 6.0E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 7.E-09
Uranium-235+D 0.0056 pCi/g RAGS 7.8E-04 pCi*yr/g 5.4E-07 risk/yr per pCi/g 4.E-10
Uranium-234 0.073 pCi/g RAGS 1.0E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 3.E-12
Thorium-232 0.81 pCi/g RAGS 1.1E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 4.E-11
Radium-228+D 0.81 pCi/g RAGS 1.1E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 5.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.1E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 9.E-07

EXPOSURE ROUTE TOTAL 1.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 2.0E-04 pCi 9.4E-09 risk/pCi 2.E-12
Uranium-235+D 0.0056 pCi/g RAGS 2.6E-06 pCi 1.0E-08 risk/pCi 3.E-14
Uranium-234 0.073 pCi/g RAGS 3.4E-05 pCi 1.1E-08 risk/pCi 4.E-13

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Thorium-232 0.81 pCi/g RAGS 3.7E-04 pCi 4.3E-08 risk/pCi 2.E-11
Radium-228+D 0.81 pCi/g RAGS 3.7E-04 pCi 5.2E-09 risk/pCi 2.E-12
Thorium-228+D 0.81 pCi/g RAGS 3.7E-04 pCi 1.4E-07 risk/pCi 5.E-11

EXPOSURE ROUTE TOTAL 7.E-11
EXPOSURE POINT TOTAL 7.E-11

EXPOSURE MEDIUM TOTAL 7.E-11

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.6
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 7.7E+01 pCi 2.1E-10 risk/pCi 2.E-08

Uranium-235+D 0.0056 pCi/g RAGS 1.0E+00 pCi 1.6E-10 risk/pCi 2.E-10
Uranium-234 0.073 pCi/g RAGS 1.3E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-10 risk/pCi 3.E-08
Radium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 2.4E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-08
Uranium-235+D 0.0056 pCi/g RAGS 3.1E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-09
Uranium-234 0.073 pCi/g RAGS 4.1E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 1.E-11
Thorium-232 0.81 pCi/g RAGS 4.5E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 2.E-10
Radium-228+D 0.81 pCi/g RAGS 4.5E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-06
Thorium-228+D 0.81 pCi/g RAGS 4.5E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-06

EXPOSURE ROUTE TOTAL 6.E-06
EXPOSURE POINT TOTAL 6.E-06

EXPOSURE MEDIUM TOTAL 6.E-06

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 1.1E-03 pCi 9.4E-09 risk/pCi 1.E-11
Uranium-235+D 0.0056 pCi/g RAGS 1.4E-05 pCi 1.0E-08 risk/pCi 1.E-13
Uranium-234 0.073 pCi/g RAGS 1.8E-04 pCi 1.1E-08 risk/pCi 2.E-12

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT

Thorium-232 0.81 pCi/g RAGS 2.0E-03 pCi 4.3E-08 risk/pCi 9.E-11
Radium-228+D 0.81 pCi/g RAGS 2.0E-03 pCi 5.2E-09 risk/pCi 1.E-11
Thorium-228+D 0.81 pCi/g RAGS 2.0E-03 pCi 1.4E-07 risk/pCi 3.E-10

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 6.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 6.E-06

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.7
CALCULATION OF RADIATION CANCER RISKS - FUTURE - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 8.1E+01 pCi 2.1E-10 risk/pCi 2.E-08

Uranium-235+D 0.0056 pCi/g RAGS 1.1E+00 pCi 1.6E-10 risk/pCi 2.E-10
Uranium-234 0.073 pCi/g RAGS 1.4E+01 pCi 1.6E-10 risk/pCi 2.E-09
Thorium-232 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-10 risk/pCi 4.E-08
Radium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 2.3E-09 risk/pCi 3.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.5E+02 pCi 8.1E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 5.E-07

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 1.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
Uranium-235+D 0.0056 pCi/g RAGS 1.4E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-09
Uranium-234 0.073 pCi/g RAGS 1.8E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-11
Thorium-232 0.81 pCi/g RAGS 2.0E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 7.E-10
Radium-228+D 0.81 pCi/g RAGS 2.0E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 9.E-06
Thorium-228+D 0.81 pCi/g RAGS 2.0E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 2.E-05

EXPOSURE ROUTE TOTAL 2.E-05
EXPOSURE POINT TOTAL 2.E-05

EXPOSURE MEDIUM TOTAL 2.E-05

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 2.3E-03 pCi 9.4E-09 risk/pCi 2.E-11
Uranium-235+D 0.0056 pCi/g RAGS 3.0E-05 pCi 1.0E-08 risk/pCi 3.E-13
Uranium-234 0.073 pCi/g RAGS 3.9E-04 pCi 1.1E-08 risk/pCi 4.E-12

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

Thorium-232 0.81 pCi/g RAGS 4.3E-03 pCi 4.3E-08 risk/pCi 2.E-10
Radium-228+D 0.81 pCi/g RAGS 4.3E-03 pCi 5.2E-09 risk/pCi 2.E-11
Thorium-228+D 0.81 pCi/g RAGS 4.3E-03 pCi 1.4E-07 risk/pCi 6.E-10

EXPOSURE ROUTE TOTAL 8.E-10
EXPOSURE POINT TOTAL 8.E-10

EXPOSURE MEDIUM TOTAL 8.E-10

SOIL TOTAL 2.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-05

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.8
CALCULATION OF RADIATION CANCER RISKS - FUTURE - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 1.6E+02 pCi 2.1E-10 risk/pCi 3.E-08

Uranium-235+D 0.0056 pCi/g RAGS 2.1E+00 pCi 1.6E-10 risk/pCi 3.E-10
Uranium-234 0.073 pCi/g RAGS 2.7E+01 pCi 1.6E-10 risk/pCi 4.E-09
Thorium-232 0.81 pCi/g RAGS 3.0E+02 pCi 2.3E-10 risk/pCi 7.E-08
Radium-228+D 0.81 pCi/g RAGS 3.0E+02 pCi 2.3E-09 risk/pCi 7.E-07
Thorium-228+D 0.81 pCi/g RAGS 3.0E+02 pCi 8.1E-10 risk/pCi 2.E-07

EXPOSURE ROUTE TOTAL 1.E-06

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 2.0E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 2.E-07
Uranium-235+D 0.0056 pCi/g RAGS 2.6E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 1.E-08
Uranium-234 0.073 pCi/g RAGS 3.4E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 9.E-11
Thorium-232 0.81 pCi/g RAGS 3.7E+00 pCi*yr/g 3.4E-10 risk/yr per pCi/g 1.E-09
Radium-228+D 0.81 pCi/g RAGS 3.7E+00 pCi*yr/g 4.5E-06 risk/yr per pCi/g 2.E-05
Thorium-228+D 0.81 pCi/g RAGS 3.7E+00 pCi*yr/g 7.8E-06 risk/yr per pCi/g 3.E-05

EXPOSURE ROUTE TOTAL 5.E-05
EXPOSURE POINT TOTAL 5.E-05

EXPOSURE MEDIUM TOTAL 5.E-05

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 5.8E-03 pCi 9.4E-09 risk/pCi 5.E-11
Uranium-235+D 0.0056 pCi/g RAGS 7.6E-05 pCi 1.0E-08 risk/pCi 8.E-13
Uranium-234 0.073 pCi/g RAGS 9.9E-04 pCi 1.1E-08 risk/pCi 1.E-11

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.81 pCi/g RAGS 1.1E-02 pCi 4.3E-08 risk/pCi 5.E-10
Radium-228+D 0.81 pCi/g RAGS 1.1E-02 pCi 5.2E-09 risk/pCi 6.E-11
Thorium-228+D 0.81 pCi/g RAGS 1.1E-02 pCi 1.4E-07 risk/pCi 2.E-09

EXPOSURE ROUTE TOTAL 2.E-09
EXPOSURE POINT TOTAL 2.E-09

EXPOSURE MEDIUM TOTAL 2.E-09

SOIL TOTAL 5.E-05
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 5.E-05

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.9
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL STOWE TOWN FOREST INGESTION Uranium-238+D 0.43 pCi/g RAGS 3.5E+01 pCi 2.1E-10 risk/pCi 7.E-09

Uranium-235+D 0.0056 pCi/g RAGS 4.6E-01 pCi 1.6E-10 risk/pCi 8.E-11
Uranium-234 0.073 pCi/g RAGS 6.0E+00 pCi 1.6E-10 risk/pCi 1.E-09
Thorium-232 0.81 pCi/g RAGS 6.7E+01 pCi 2.3E-10 risk/pCi 2.E-08
Radium-228+D 0.81 pCi/g RAGS 6.7E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-228+D 0.81 pCi/g RAGS 6.7E+01 pCi 8.1E-10 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 2.E-07

EXTERNAL Uranium-238+D 0.43 pCi/g RAGS 8.8E-02 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-08
Uranium-235+D 0.0056 pCi/g RAGS 1.2E-03 pCi*yr/g 5.4E-07 risk/yr per pCi/g 6.E-10
Uranium-234 0.073 pCi/g RAGS 1.5E-02 pCi*yr/g 2.5E-10 risk/yr per pCi/g 4.E-12
Thorium-232 0.81 pCi/g RAGS 1.7E-01 pCi*yr/g 3.4E-10 risk/yr per pCi/g 6.E-11
Radium-228+D 0.81 pCi/g RAGS 1.7E-01 pCi*yr/g 4.5E-06 risk/yr per pCi/g 8.E-07
Thorium-228+D 0.81 pCi/g RAGS 1.7E-01 pCi*yr/g 7.8E-06 risk/yr per pCi/g 1.E-06

EXPOSURE ROUTE TOTAL 2.E-06
EXPOSURE POINT TOTAL 2.E-06

EXPOSURE MEDIUM TOTAL 2.E-06

AIR DUST AT STOWE TOWN FOREST DUST INHALATION Uranium-238+D 0.43 pCi/g RAGS 1.7E-01 pCi 9.4E-09 risk/pCi 2.E-09
Uranium-235+D 0.0056 pCi/g RAGS 2.3E-03 pCi 1.0E-08 risk/pCi 2.E-11
Uranium-234 0.073 pCi/g RAGS 3.0E-02 pCi 1.1E-08 risk/pCi 3.E-10

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

Thorium-232 0.81 pCi/g RAGS 3.3E-01 pCi 4.3E-08 risk/pCi 1.E-08
Radium-228+D 0.81 pCi/g RAGS 3.3E-01 pCi 5.2E-09 risk/pCi 2.E-09
Thorium-228+D 0.81 pCi/g RAGS 3.3E-01 pCi 1.4E-07 risk/pCi 5.E-08

EXPOSURE ROUTE TOTAL 6.E-08
EXPOSURE POINT TOTAL 6.E-08

EXPOSURE MEDIUM TOTAL 6.E-08

SOIL TOTAL 2.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-06

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.10
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

Uranium-238+D 0.00016 pCi/L RAGS 5.0E-01 pCi 8.7E-11 risk/pCi 4.E-11

Uranium-235+D 0.0000073 pCi/L RAGS 2.3E-02 pCi 7.2E-11 risk/pCi 2.E-12
Uranium-234 0.00017 pCi/L RAGS 5.4E-01 pCi 7.1E-11 risk/pCi 4.E-11
Actinium-227+D 0.0000073 pCi/L RAGS 2.3E-02 pCi 4.9E-10 risk/pCi 1.E-11
Thorium-230 0.00017 pCi/L RAGS 5.4E-01 pCi 9.1E-11 risk/pCi 5.E-11
Radium-226+D 0.00017 pCi/L RAGS 5.4E-01 pCi 5.2E-10 risk/pCi 3.E-10
Lead-210 0.00017 pCi/g RAGS 5.4E-01 pCi 1.2E-09 risk/pCi 6.E-10
Bismuth-210 0.00017 pCi/g RAGS 5.4E-01 pCi 1.3E-11 risk/pCi 7.E-12
Polonium-210 0.00017 pCi/g RAGS 5.4E-01 pCi 2.3E-09 risk/pCi 1.E-09
Thorium-232 0.000017 pCi/g RAGS 5.4E-02 pCi 1.0E-10 risk/pCi 5.E-12
Radium-228+D 0.000017 pCi/g RAGS 5.4E-02 pCi 1.0E-09 risk/pCi 6.E-11
Thorium-228+D 0.000017 pCi/g RAGS 5.4E-02 pCi 3.0E-10 risk/pCi 2.E-11

GROUNDWATER TOTAL 2E-09
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 2.E-09

Prepared by / Date: KJC 10/06/10
Checked by / Date: JHP 10/06/10

UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
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RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE
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TABLE 8-F-BKG.11
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

Uranium-238+D 0.00016 pCi/L RAGS 2.7E+00 pCi 8.7E-11 risk/pCi 2.E-10

Uranium-235+D 0.0000073 pCi/L RAGS 1.2E-01 pCi 7.2E-11 risk/pCi 9.E-12
Uranium-234 0.00017 pCi/L RAGS 2.9E+00 pCi 7.1E-11 risk/pCi 2.E-10
Actinium-227+D 0.0000073 pCi/L RAGS 1.2E-01 pCi 4.9E-10 risk/pCi 6.E-11
Thorium-230 0.00017 pCi/L RAGS 2.9E+00 pCi 9.1E-11 risk/pCi 3.E-10
Radium-226+D 0.00017 pCi/L RAGS 2.9E+00 pCi 5.2E-10 risk/pCi 1.E-09
Lead-210 0.00017 pCi/g RAGS 2.9E+00 pCi 1.2E-09 risk/pCi 3.E-09
Bismuth-210 0.00017 pCi/g RAGS 2.9E+00 pCi 1.3E-11 risk/pCi 4.E-11
Polonium-210 0.00017 pCi/g RAGS 2.9E+00 pCi 2.3E-09 risk/pCi 6.E-09
Thorium-232 0.000017 pCi/g RAGS 2.9E-01 pCi 1.0E-10 risk/pCi 3.E-11
Radium-228+D 0.000017 pCi/g RAGS 2.9E-01 pCi 1.0E-09 risk/pCi 3.E-10
Thorium-228+D 0.000017 pCi/g RAGS 2.9E-01 pCi 3.0E-10 risk/pCi 9.E-11

GROUNDWATER TOTAL 1E-08
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 1.E-08

Prepared by / Date: KJC 10/06/10
Checked by / Date: JHP 10/06/10

VALUE UNITS CANCER RISK

GROUND 
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TABLE 8-F-BKG.12
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

Uranium-238+D 0.0047 pCi/L RAGS 1.5E+01 pCi 8.7E-11 risk/pCi 1.E-09

Uranium-235+D 0.00022 pCi/L RAGS 6.9E-01 pCi 7.2E-11 risk/pCi 5.E-11
Uranium-234 0.005 pCi/L RAGS 1.6E+01 pCi 7.1E-11 risk/pCi 1.E-09
Actinium-227+D 0.00022 pCi/L RAGS 6.9E-01 pCi 4.9E-10 risk/pCi 3.E-10
Thorium-230 0.005 pCi/L RAGS 1.6E+01 pCi 9.1E-11 risk/pCi 1.E-09
Radium-226+D 0.005 pCi/L RAGS 1.6E+01 pCi 5.2E-10 risk/pCi 8.E-09
Lead-210 0.005 pCi/g RAGS 1.6E+01 pCi 1.2E-09 risk/pCi 2.E-08
Bismuth-210 0.005 pCi/g RAGS 1.6E+01 pCi 1.3E-11 risk/pCi 2.E-10
Polonium-210 0.005 pCi/g RAGS 1.6E+01 pCi 2.3E-09 risk/pCi 4.E-08
Thorium-232 0.0007 pCi/g RAGS 2.2E+00 pCi 1.0E-10 risk/pCi 2.E-10
Radium-228+D 0.0007 pCi/g RAGS 2.2E+00 pCi 1.0E-09 risk/pCi 2.E-09
Thorium-228+D 0.0007 pCi/g RAGS 2.2E+00 pCi 3.0E-10 risk/pCi 7.E-10

GROUNDWATER TOTAL 7E-08
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 7.E-08

Prepared by / Date: KJC 10/06/10
Checked by / Date: JHP 10/06/10

BACKGROUND BEDROCK 
GROUNDWATER USED AS TAP 

WATER
INGESTION

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

GROUND WATER
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TABLE 8-F-BKG.13
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS

Uranium-238+D 0.0047 pCi/L RAGS 7.9E+01 pCi 8.7E-11 risk/pCi 7.E-09

Uranium-235+D 0.00022 pCi/L RAGS 3.7E+00 pCi 7.2E-11 risk/pCi 3.E-10
Uranium-234 0.005 pCi/L RAGS 8.4E+01 pCi 7.1E-11 risk/pCi 6.E-09
Actinium-227+D 0.00022 pCi/L RAGS 3.7E+00 pCi 4.9E-10 risk/pCi 2.E-09
Thorium-230 0.005 pCi/L RAGS 8.4E+01 pCi 9.1E-11 risk/pCi 8.E-09
Radium-226+D 0.005 pCi/L RAGS 8.4E+01 pCi 5.2E-10 risk/pCi 4.E-08
Lead-210 0.005 pCi/g RAGS 8.4E+01 pCi 1.2E-09 risk/pCi 1.E-07
Bismuth-210 0.005 pCi/g RAGS 8.4E+01 pCi 1.3E-11 risk/pCi 1.E-09
Polonium-210 0.005 pCi/g RAGS 8.4E+01 pCi 2.3E-09 risk/pCi 2.E-07
Thorium-232 0.0007 pCi/g RAGS 1.2E+01 pCi 1.0E-10 risk/pCi 1.E-09
Radium-228+D 0.0007 pCi/g RAGS 1.2E+01 pCi 1.0E-09 risk/pCi 1.E-08
Thorium-228+D 0.0007 pCi/g RAGS 1.2E+01 pCi 3.0E-10 risk/pCi 4.E-09

GROUNDWATER TOTAL 4E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 4.E-07

Prepared by / Date: KJC 10/06/10
Checked by / Date: JHP 10/06/10

RADIONUCLIDE OF 
POTENTIAL CONCERN

GROUND WATER
BACKGROUND BEDROCK 

GROUNDWATER USED AS TAP 
WATER

INGESTION

VALUE UNITS CANCER RISK

GROUND 
WATER

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE
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TABLE 9-F-BKG.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 6.0E-08 NA 2.2E-08 NA 8.2E-08 Kidney 6.0E-06 NA 2.2E-06 8.2E-06
Benzo(a)pyrene 4.0E-06 NA 1.5E-06 NA 5.5E-06 Kidney 4.0E-05 NA 1.5E-05 5.5E-05
Benzo(b)fluoranthene 1.2E-07 NA 4.4E-08 NA 1.6E-07 Kidney 1.2E-05 NA 4.4E-06 1.6E-05
Aluminum NC NA NC NA Nervous System 9.0E-02 NA -- 9.0E-02
Arsenic 9.7E-06 NA 8.1E-07 NA 1.0E-05 Skin 2.5E-01 NA 2.1E-02 2.7E-01
Beryllium NC NA NC NA GI System 1.3E-03 NA -- 1.3E-03
Chromium NC NA NC NA NOAEL 4.0E-02 NA -- 4.0E-02
Cobalt NC NA NC NA Endocrine 7.9E-02 NA -- 7.9E-02
Iron NC NA NC NA GI System 1.2E-01 NA -- 1.2E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.9E-02 NA -- 1.9E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02

--

CHEMICAL TOTAL 1.4E-05 -- 2.3E-06 -- 2E-05 6.4E-01 -- 2.1E-02 7E-01

Uranium-238+D 1.6E-08 NA NA 9.8E-08 1.1E-07 NA NA NA
Uranium-235+D 1.6E-10 NA NA 6.1E-09 6.3E-09 NA NA NA
Uranium-234 2.1E-09 NA NA 3.7E-11 2.1E-09 NA NA NA
Thorium-232 3.4E-08 NA NA 5.5E-10 3.4E-08 NA NA NA
Radium-228+D 3.3E-07 NA NA 7.4E-06 7.7E-06 NA NA NA
Thorium-228+D 1.2E-07 NA NA 1.3E-05 1.3E-05 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 5.0E-07 -- -- 2.0E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 4E-05 7E-01

EXPOSURE MEDIUM TOTAL 4E-05 7E-01

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 2.4E-14 NA NA 2.4E-14 NA -- NA
Benzo(a)pyrene NA 1.6E-12 NA NA 1.6E-12 NA -- NA
Benzo(b)fluoranthene NA 4.8E-14 NA NA 4.8E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 4.8E-05 NA 4.8E-05

Arsenic NA 7.3E-11 NA NA 7.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 1.3E-05 NA 1.3E-05

Beryllium NA 1.4E-12 NA NA 1.4E-12
Immune System / 

Respiratory NA 3.3E-07 NA 3.3E-07
Chromium NA 1.2E-08 NA NA 1.2E-08 Respiratory NA 3.2E-06 NA 3.2E-06
Cobalt NA 1.4E-14 NA NA 1.4E-14 Respiratory NA 1.0E-05 NA 1.0E-05
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 7.0E-05 NA 7.0E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 6.3E-08 NA 6.3E-08
Vanadium NA NC NA NA NA 3.8E-06 NA 3.8E-06

CHEMICAL TOTAL -- 1.2E-08 -- -- 1E-08 -- 1.5E-04 -- 1E-04
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TABLE 9-F-BKG.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Uranium-235+D NA 1.5E-13 NA NA 1.5E-13 NA NA NA
Uranium-234 NA 2.1E-12 NA NA 2.1E-12 NA NA NA
Thorium-232 NA 9.0E-11 NA NA 9.0E-11 NA NA NA
Radium-228+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.1E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 1E-04

EXPOSURE MEDIUM TOTAL 1E-08 1E-04

SOIL TOTAL 4E-05 7E-01
PRODUCE PRODUCE STOWE TOWN FOREST Uranium-238+D 1.4E-09 NA NA NA 1.4E-09 NA NA NA

Uranium-235+D 1.5E-11 NA NA NA 1.5E-11 NA NA NA
Uranium-234 1.9E-10 NA NA NA 1.9E-10 NA NA NA
Thorium-232 1.2E-09 NA NA NA 1.2E-09 NA NA NA
Radium-228+D 5.1E-07 NA NA NA 5.1E-07 NA NA NA
Thorium-228+D 3.8E-09 NA NA NA 3.8E-09 NA NA NA

RADIONUCLIDE TOTAL 5.2E-07 -- -- -- 5E-07 -- -- -- --

EXPOSURE POINT TOTAL 5E-07 0E+00

EXPOSURE MEDIUM TOTAL 5E-07 0E+00

PRODUCE TOTAL 5E-07 0E+00
RECEPTOR TOTAL 4E 05 7E 01RECEPTOR TOTAL 4E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 4E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 1.3E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 1.3E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.9E-02

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI = 3.3E-07
TOTAL KIDNEY HI = 4.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.1E-01
TOTAL NOAEL HI = 4.0E-02

--
TOTAL SKIN HI = 2.7E-01

TOTAL RESPIRATORY HI = 1.4E-05
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TABLE 9-F-BKG.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 8.7E-09 NA 4.5E-09 NA 1.3E-08 Kidney 6.5E-07 NA 3.3E-07 9.8E-07
Benzo(a)pyrene 5.8E-07 NA 3.0E-07 NA 8.8E-07 Kidney 4.3E-06 NA 2.2E-06 6.5E-06
Benzo(b)fluoranthene 1.7E-08 NA 9.1E-09 NA 2.7E-08 Kidney 1.3E-06 NA 6.7E-07 2.0E-06
Aluminum NC NA NC NA Nervous System 9.7E-03 NA -- 9.7E-03
Arsenic 4.1E-06 NA 5.0E-07 NA 4.6E-06 Skin 2.7E-02 NA 3.2E-03 3.0E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 4.3E-03 NA -- 4.3E-03
Cobalt NC NA NC NA Endocrine 8.4E-03 NA -- 8.4E-03
Iron NC NA NC NA GI System 1.3E-02 NA -- 1.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.0E-03 NA -- 2.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03

--

CHEMICAL TOTAL 4.7E-06 -- 8.1E-07 -- 6E-06 6.9E-02 -- 3.2E-03 7E-02

Uranium-238+D 3.3E-08 NA NA 3.1E-07 3.4E-07 NA NA NA
Uranium-235+D 3.3E-10 NA NA 1.9E-08 2.0E-08 NA NA NA
Uranium-234 4.2E-09 NA NA 1.2E-10 4.3E-09 NA NA NA
Thorium-232 6.7E-08 NA NA 1.7E-09 6.9E-08 NA NA NA
Radium-228+D 6.7E-07 NA NA 2.3E-05 2.4E-05 NA NA NA
Thorium-228+D 2.4E-07 NA NA 4.0E-05 4.0E-05 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 1.0E-06 -- -- 6.3E-05 6E-05 -- -- -- --

EXPOSURE POINT TOTAL 7E-05 7E-02

EXPOSURE MEDIUM TOTAL 7E-05 7E-02

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 1.9E-14 NA NA 1.9E-14 NA -- NA
Benzo(a)pyrene NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Benzo(b)fluoranthene NA 3.8E-14 NA NA 3.8E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05

Arsenic NA 1.7E-10 NA NA 1.7E-10

Developmental / 
Cardiovascular / Nervous 

System NA 7.8E-06 NA 7.8E-06

Beryllium NA 3.2E-12 NA NA 3.2E-12
Immune System / 

Respiratory NA 2.0E-07 NA 2.0E-07
Chromium NA 9.7E-09 NA NA 9.7E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 3.2E-14 NA NA 3.2E-14 Respiratory NA 6.1E-06 NA 6.1E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.1E-05 NA 4.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.7E-08 NA 3.7E-08
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06

CHEMICAL TOTAL -- 9.8E-09 -- -- 1E-08 -- 8.7E-05 -- 9E-05
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TABLE 9-F-BKG.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 4.6E-11 NA NA 4.6E-11 NA NA NA
Uranium-235+D NA 6.5E-13 NA NA 6.5E-13 NA NA NA
Uranium-234 NA 9.6E-12 NA NA 9.6E-12 NA NA NA
Thorium-232 NA 4.0E-10 NA NA 4.0E-10 NA NA NA
Radium-228+D NA 4.9E-11 NA NA 4.9E-11 NA NA NA
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09 NA NA NA

RADIONUCLIDE TOTAL -- 1.8E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 9E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 7E-05 7E-02
PRODUCE PRODUCE STOWE TOWN FOREST Uranium-238+D 3.7E-08 NA NA NA 3.7E-08 NA NA NA

Uranium-235+D 3.9E-10 NA NA NA 3.9E-10 NA NA NA
Uranium-234 4.9E-09 NA NA NA 4.9E-09 NA NA NA
Thorium-232 3.1E-08 NA NA NA 3.1E-08 NA NA NA
Radium-228+D 1.3E-05 NA NA NA 1.3E-05 NA NA NA
Thorium-228+D 9.7E-08 NA NA NA 9.7E-08 NA NA NA

RADIONUCLIDE TOTAL 1.3E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00
RECEPTOR TOTAL 8E 05 7E 02RECEPTOR TOTAL 8E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 8E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.4E-03

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI = 2.0E-07
TOTAL KIDNEY HI = 4.4E-03

--
--

TOTAL NERVOUS SYSTEM HI = 1.2E-02
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 3.0E-02

TOTAL RESPIRATORY HI = 8.1E-06
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TABLE 9-F-BKG.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 6.0E-08 NA 2.2E-08 NA 8.2E-08 Kidney 6.0E-06 NA 2.2E-06 8.2E-06
Benzo(a)pyrene 4.0E-06 NA 1.5E-06 NA 5.5E-06 Kidney 4.0E-05 NA 1.5E-05 5.5E-05
Benzo(b)fluoranthene 1.2E-07 NA 4.4E-08 NA 1.6E-07 Kidney 1.2E-05 NA 4.4E-06 1.6E-05
Aluminum NC NA NC NA Nervous System 9.0E-02 NA -- 9.0E-02
Arsenic 9.7E-06 NA 8.1E-07 NA 1.0E-05 Skin 2.5E-01 NA 2.1E-02 2.7E-01
Beryllium NC NA NC NA GI System 1.3E-03 NA -- 1.3E-03
Chromium NC NA NC NA NOAEL 4.0E-02 NA -- 4.0E-02
Cobalt NC NA NC NA Endocrine 7.9E-02 NA -- 7.9E-02
Iron NC NA NC NA GI System 1.2E-01 NA -- 1.2E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.9E-02 NA -- 1.9E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
Vanadium NC NA NC NA Kidney 2.9E-02 NA -- 2.9E-02

--

CHEMICAL TOTAL 1.4E-05 -- 2.3E-06 -- 2E-05 6.4E-01 -- 2.1E-02 7E-01

Uranium-238+D 1.6E-08 NA NA 7.9E-09 2.4E-08 NA NA NA
Uranium-235+D 1.6E-10 NA NA 4.9E-10 6.6E-10 NA NA NA
Uranium-234 2.1E-09 NA NA 3.0E-12 2.1E-09 NA NA NA
Thorium-232 3.4E-08 NA NA 4.5E-11 3.4E-08 NA NA NA
Radium-228+D 3.3E-07 NA NA 5.9E-07 9.3E-07 NA NA NA
Thorium-228+D 1.2E-07 NA NA 1.0E-06 1.1E-06 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 5.0E-07 -- -- 1.6E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 7E-01

EXPOSURE MEDIUM TOTAL 2E-05 7E-01

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 1.4E-14 NA NA 1.4E-14 NA -- NA
Benzo(a)pyrene NA 9.3E-13 NA NA 9.3E-13 NA -- NA
Benzo(b)fluoranthene NA 2.8E-14 NA NA 2.8E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05

Arsenic NA 4.3E-11 NA NA 4.3E-11

Developmental / 
Cardiovascular / Nervous 

System NA 7.8E-06 NA 7.8E-06

Beryllium NA 8.0E-13 NA NA 8.0E-13
Immune System / 

Respiratory NA 2.0E-07 NA 2.0E-07
Chromium NA 7.1E-09 NA NA 7.1E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 7.9E-15 NA NA 7.9E-15 Respiratory NA 6.1E-06 NA 6.1E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.1E-05 NA 4.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.7E-08 NA 3.7E-08
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06

CHEMICAL TOTAL -- 7.2E-09 -- -- 7E-09 -- 8.7E-05 -- 9E-05
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TABLE 9-F-BKG.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD ABUTTING RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD ABUTTING RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 2.2E-12 NA NA 2.2E-12 NA NA NA
Uranium-235+D NA 3.0E-14 NA NA 3.0E-14 NA NA NA
Uranium-234 NA 4.5E-13 NA NA 4.5E-13 NA NA NA
Thorium-232 NA 1.9E-11 NA NA 1.9E-11 NA NA NA
Radium-228+D NA 2.3E-12 NA NA 2.3E-12 NA NA NA
Thorium-228+D NA 6.2E-11 NA NA 6.2E-11 NA NA NA

RADIONUCLIDE TOTAL -- 8.6E-11 -- -- 9E-11 -- -- -- --

EXPOSURE POINT TOTAL 7E-09 9E-05

EXPOSURE MEDIUM TOTAL 7E-09 9E-05

SOIL TOTAL 2E-05 7E-01
RECEPTOR TOTAL 2E-05 7E-01

TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 7.9E-02

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 1.2E-01
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI 2 0E 07TOTAL IMMUNE SYSTEM HI = 2.0E-07
TOTAL KIDNEY HI = 4.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 1.1E-01
TOTAL NOAEL HI = 4.0E-02

--
TOTAL SKIN HI = 2.7E-01

TOTAL RESPIRATORY HI = 8.1E-06
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TABLE 9-F-BKG.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 8.7E-09 NA 4.5E-09 NA 1.3E-08 Kidney 6.5E-07 NA 3.3E-07 9.8E-07
Benzo(a)pyrene 5.8E-07 NA 3.0E-07 NA 8.8E-07 Kidney 4.3E-06 NA 2.2E-06 6.5E-06
Benzo(b)fluoranthene 1.7E-08 NA 9.1E-09 NA 2.7E-08 Kidney 1.3E-06 NA 6.7E-07 2.0E-06
Aluminum NC NA NC NA Nervous System 9.7E-03 NA -- 9.7E-03
Arsenic 4.1E-06 NA 5.0E-07 NA 4.6E-06 Skin 2.7E-02 NA 3.2E-03 3.0E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 4.3E-03 NA -- 4.3E-03
Cobalt NC NA NC NA Endocrine 8.4E-03 NA -- 8.4E-03
Iron NC NA NC NA GI System 1.3E-02 NA -- 1.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.0E-03 NA -- 2.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03

--

CHEMICAL TOTAL 4.7E-06 -- 8.1E-07 -- 6E-06 6.9E-02 -- 3.2E-03 7E-02

Uranium-238+D 3.3E-08 NA NA 3.2E-08 6.4E-08 NA NA NA
Uranium-235+D 3.3E-10 NA NA 2.0E-09 2.3E-09 NA NA NA
Uranium-234 4.2E-09 NA NA 1.2E-11 4.2E-09 NA NA NA
Thorium-232 6.7E-08 NA NA 1.8E-10 6.8E-08 NA NA NA
Radium-228+D 6.7E-07 NA NA 2.4E-06 3.0E-06 NA NA NA
Thorium-228+D 2.4E-07 NA NA 4.1E-06 4.3E-06 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 1.0E-06 -- -- 6.5E-06 7E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 7E-02

EXPOSURE MEDIUM TOTAL 1E-05 7E-02

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 1.9E-14 NA NA 1.9E-14 NA -- NA
Benzo(a)pyrene NA 1.3E-12 NA NA 1.3E-12 NA -- NA
Benzo(b)fluoranthene NA 3.8E-14 NA NA 3.8E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.8E-05 NA 2.8E-05

Arsenic NA 1.7E-10 NA NA 1.7E-10

Developmental / 
Cardiovascular / Nervous 

System NA 7.8E-06 NA 7.8E-06

Beryllium NA 3.2E-12 NA NA 3.2E-12
Immune System / 

Respiratory NA 2.0E-07 NA 2.0E-07
Chromium NA 9.7E-09 NA NA 9.7E-09 Respiratory NA 1.9E-06 NA 1.9E-06
Cobalt NA 3.2E-14 NA NA 3.2E-14 Respiratory NA 6.1E-06 NA 6.1E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 4.1E-05 NA 4.1E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.7E-08 NA 3.7E-08
Vanadium NA NC NA NA NA 2.2E-06 NA 2.2E-06

CHEMICAL TOTAL -- 9.8E-09 -- -- 1E-08 -- 8.7E-05 -- 9E-05
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TABLE 9-F-BKG.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT ABUTTING RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT ABUTTING RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Uranium-235+D NA 1.6E-13 NA NA 1.6E-13 NA NA NA
Uranium-234 NA 2.4E-12 NA NA 2.4E-12 NA NA NA
Thorium-232 NA 1.0E-10 NA NA 1.0E-10 NA NA NA
Radium-228+D NA 1.2E-11 NA NA 1.2E-11 NA NA NA
Thorium-228+D NA 3.3E-10 NA NA 3.3E-10 NA NA NA

RADIONUCLIDE TOTAL -- 4.6E-10 -- -- 5E-10 -- -- -- --

EXPOSURE POINT TOTAL 1E-08 9E-05

EXPOSURE MEDIUM TOTAL 1E-08 9E-05

SOIL TOTAL 1E-05 7E-02
RECEPTOR TOTAL 1E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 7.8E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 7.8E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.4E-03

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI 2 0E 07TOTAL IMMUNE SYSTEM HI = 2.0E-07
TOTAL KIDNEY HI = 4.4E-03

--
--

TOTAL NERVOUS SYSTEM HI = 1.2E-02
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 3.0E-02

TOTAL RESPIRATORY HI = 8.1E-06
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TABLE 9-F-BKG.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 3.0E-08 NA 1.1E-08 NA 4.1E-08 Kidney 3.0E-06 NA 1.1E-06 4.1E-06
Benzo(a)pyrene 2.0E-06 NA 7.3E-07 NA 2.7E-06 Kidney 2.0E-05 NA 7.3E-06 2.7E-05
Benzo(b)fluoranthene 6.0E-08 NA 2.2E-08 NA 8.2E-08 Kidney 6.0E-06 NA 2.2E-06 8.2E-06
Aluminum NC NA NC NA Nervous System 4.5E-02 NA -- 4.5E-02
Arsenic 4.8E-06 NA 4.1E-07 NA 5.2E-06 Skin 1.3E-01 NA 1.1E-02 1.4E-01
Beryllium NC NA NC NA GI System 6.3E-04 NA -- 6.3E-04
Chromium NC NA NC NA NOAEL 2.0E-02 NA -- 2.0E-02
Cobalt NC NA NC NA Endocrine 3.9E-02 NA -- 3.9E-02
Iron NC NA NC NA GI System 6.1E-02 NA -- 6.1E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 9.3E-03 NA -- 9.3E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 5.9E-03 NA -- 5.9E-03
Vanadium NC NA NC NA Kidney 1.5E-02 NA -- 1.5E-02

--

CHEMICAL TOTAL 6.9E-06 -- 1.2E-06 -- 8E-06 3.2E-01 -- 1.1E-02 3E-01

Uranium-238+D 8.1E-09 NA NA 6.8E-09 1.5E-08 NA NA NA
Uranium-235+D 8.2E-11 NA NA 4.2E-10 5.0E-10 NA NA NA
Uranium-234 1.0E-09 NA NA 2.6E-12 1.0E-09 NA NA NA
Thorium-232 1.7E-08 NA NA 3.8E-11 1.7E-08 NA NA NA
Radium-228+D 1.7E-07 NA NA 5.1E-07 6.8E-07 NA NA NA
Thorium-228+D 5.9E-08 NA NA 8.7E-07 9.3E-07 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 2.5E-07 -- -- 1.4E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 3E-01

EXPOSURE MEDIUM TOTAL 1E-05 3E-01

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 1.2E-14 NA NA 1.2E-14 NA -- NA
Benzo(a)pyrene NA 8.0E-13 NA NA 8.0E-13 NA -- NA
Benzo(b)fluoranthene NA 2.4E-14 NA NA 2.4E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05

Arsenic NA 3.7E-11 NA NA 3.7E-11

Developmental / 
Cardiovascular / Nervous 

System NA 6.6E-06 NA 6.6E-06

Beryllium NA 6.9E-13 NA NA 6.9E-13
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 6.1E-09 NA NA 6.1E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 6.8E-15 NA NA 6.8E-15 Respiratory NA 5.2E-06 NA 5.2E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.5E-05 NA 3.5E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-08 NA 3.2E-08
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06

CHEMICAL TOTAL -- 6.1E-09 -- -- 6E-09 -- 7.5E-05 -- 7E-05
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TABLE 9-F-BKG.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 1.8E-12 NA NA 1.8E-12 NA NA NA
Uranium-235+D NA 2.6E-14 NA NA 2.6E-14 NA NA NA
Uranium-234 NA 3.8E-13 NA NA 3.8E-13 NA NA NA
Thorium-232 NA 1.6E-11 NA NA 1.6E-11 NA NA NA
Radium-228+D NA 1.9E-12 NA NA 1.9E-12 NA NA NA
Thorium-228+D NA 5.3E-11 NA NA 5.3E-11 NA NA NA

RADIONUCLIDE TOTAL -- 7.3E-11 -- -- 7E-11 -- -- -- --

EXPOSURE POINT TOTAL 6E-09 7E-05

EXPOSURE MEDIUM TOTAL 6E-09 7E-05

SOIL TOTAL 1E-05 3E-01
RECEPTOR TOTAL 1E-05 3E-01

TOTAL RISK ACROSS ALL MEDIA 1E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.9E-02

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 6.1E-02
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI 1 7E 07TOTAL IMMUNE SYSTEM HI = 1.7E-07
TOTAL KIDNEY HI = 2.1E-02

--
--

TOTAL NERVOUS SYSTEM HI = 5.5E-02
TOTAL NOAEL HI = 2.0E-02

--
TOTAL SKIN HI = 1.4E-01

TOTAL RESPIRATORY HI = 7.0E-06
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TABLE 9-F-BKG.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 4.4E-09 NA 2.3E-09 NA 6.6E-09 Kidney 3.2E-07 NA 1.7E-07 4.9E-07
Benzo(a)pyrene 2.9E-07 NA 1.5E-07 NA 4.4E-07 Kidney 2.2E-06 NA 1.1E-06 3.3E-06
Benzo(b)fluoranthene 8.7E-09 NA 4.5E-09 NA 1.3E-08 Kidney 6.5E-07 NA 3.3E-07 9.8E-07
Aluminum NC NA NC NA Nervous System 4.8E-03 NA -- 4.8E-03
Arsenic 2.1E-06 NA 2.5E-07 NA 2.3E-06 Skin 1.3E-02 NA 1.6E-03 1.5E-02
Beryllium NC NA NC NA GI System 6.8E-05 NA -- 6.8E-05
Chromium NC NA NC NA NOAEL 2.1E-03 NA -- 2.1E-03
Cobalt NC NA NC NA Endocrine 4.2E-03 NA -- 4.2E-03
Iron NC NA NC NA GI System 6.5E-03 NA -- 6.5E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-03 NA -- 1.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.4E-04 NA -- 6.4E-04
Vanadium NC NA NC NA Kidney 1.6E-03 NA -- 1.6E-03

--

CHEMICAL TOTAL 2.4E-06 -- 4.1E-07 -- 3E-06 3.4E-02 -- 1.6E-03 4E-02

Uranium-238+D 1.6E-08 NA NA 2.7E-08 4.3E-08 NA NA NA
Uranium-235+D 1.6E-10 NA NA 1.7E-09 1.9E-09 NA NA NA
Uranium-234 2.1E-09 NA NA 1.0E-11 2.1E-09 NA NA NA
Thorium-232 3.4E-08 NA NA 1.5E-10 3.4E-08 NA NA NA
Radium-228+D 3.3E-07 NA NA 2.0E-06 2.4E-06 NA NA NA
Thorium-228+D 1.2E-07 NA NA 3.5E-06 3.6E-06 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 5.0E-07 -- -- 5.6E-06 6E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 4E-02

EXPOSURE MEDIUM TOTAL 9E-06 4E-02

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 1.6E-14 NA NA 1.6E-14 NA -- NA
Benzo(a)pyrene NA 1.1E-12 NA NA 1.1E-12 NA -- NA
Benzo(b)fluoranthene NA 3.3E-14 NA NA 3.3E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05

Arsenic NA 1.5E-10 NA NA 1.5E-10

Developmental / 
Cardiovascular / Nervous 

System NA 6.6E-06 NA 6.6E-06

Beryllium NA 2.8E-12 NA NA 2.8E-12
Immune System / 

Respiratory NA 1.7E-07 NA 1.7E-07
Chromium NA 8.3E-09 NA NA 8.3E-09 Respiratory NA 1.6E-06 NA 1.6E-06
Cobalt NA 2.7E-14 NA NA 2.7E-14 Respiratory NA 5.2E-06 NA 5.2E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 3.5E-05 NA 3.5E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 3.2E-08 NA 3.2E-08
Vanadium NA NC NA NA NA 1.9E-06 NA 1.9E-06

CHEMICAL TOTAL -- 8.4E-09 -- -- 8E-09 -- 7.5E-05 -- 7E-05
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TABLE 9-F-BKG.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RECREATIONAL VISITOR - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RECREATIONAL VISITOR
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 9.8E-12 NA NA 9.8E-12 NA NA NA
Uranium-235+D NA 1.4E-13 NA NA 1.4E-13 NA NA NA
Uranium-234 NA 2.0E-12 NA NA 2.0E-12 NA NA NA
Thorium-232 NA 8.6E-11 NA NA 8.6E-11 NA NA NA
Radium-228+D NA 1.0E-11 NA NA 1.0E-11 NA NA NA
Thorium-228+D NA 2.8E-10 NA NA 2.8E-10 NA NA NA

RADIONUCLIDE TOTAL -- 3.9E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E-09 7E-05

EXPOSURE MEDIUM TOTAL 9E-09 7E-05

SOIL TOTAL 9E-06 4E-02
RECEPTOR TOTAL 9E-06 4E-02

TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 4E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 6.6E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 6.6E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.2E-03

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 6.6E-03
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI 1 7E 07TOTAL IMMUNE SYSTEM HI = 1.7E-07
TOTAL KIDNEY HI = 2.2E-03

--
--

TOTAL NERVOUS SYSTEM HI = 5.9E-03
TOTAL NOAEL HI = 2.1E-03

--
TOTAL SKIN HI = 1.5E-02

TOTAL RESPIRATORY HI = 7.0E-06
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TABLE 9-F-BKG.7
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 2.5E-09 NA 4.3E-10 NA 3.0E-09 Kidney 3.2E-07 NA 5.5E-08 3.8E-07
Benzo(a)pyrene 1.7E-07 NA 2.9E-08 NA 2.0E-07 Kidney 2.2E-06 NA 3.7E-07 2.5E-06
Benzo(b)fluoranthene 5.1E-09 NA 8.7E-10 NA 5.9E-09 Kidney 6.5E-07 NA 1.1E-07 7.6E-07
Aluminum NC NA NC NA Nervous System 4.8E-03 NA -- 4.8E-03
Arsenic 2.2E-06 NA 8.5E-08 NA 2.2E-06 Skin 1.3E-02 NA 5.3E-04 1.4E-02
Beryllium NC NA NC NA GI System 6.8E-05 NA -- 6.8E-05
Chromium NC NA NC NA NOAEL 2.1E-03 NA -- 2.1E-03
Cobalt NC NA NC NA Endocrine 4.2E-03 NA -- 4.2E-03
Iron NC NA NC NA GI System 6.5E-03 NA -- 6.5E-03
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-03 NA -- 1.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.4E-04 NA -- 6.4E-04
Vanadium NC NA NC NA Kidney 1.6E-03 NA -- 1.6E-03

--

CHEMICAL TOTAL 2.3E-06 -- 1.2E-07 -- 2E-06 3.4E-02 -- 5.3E-04 3E-02

Uranium-238+D 1.7E-08 NA NA 1.2E-07 1.4E-07 NA NA NA
Uranium-235+D 1.7E-10 NA NA 7.4E-09 7.6E-09 NA NA NA
Uranium-234 2.2E-09 NA NA 4.5E-11 2.2E-09 NA NA NA
Thorium-232 3.5E-08 NA NA 6.8E-10 3.6E-08 NA NA NA
Radium-228+D 3.5E-07 NA NA 9.0E-06 9.3E-06 NA NA NA
Thorium-228+D 1.2E-07 NA NA 1.5E-05 1.5E-05 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 5.3E-07 -- -- 2.4E-05 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 3E-02

EXPOSURE MEDIUM TOTAL 3E-05 3E-02

SOIL AIR Benzo(a)anthracene NA 6.3E-15 NA NA 6.3E-15 NA -- NA
Benzo(a)pyrene NA 4.2E-13 NA NA 4.2E-13 NA -- NA
Benzo(b)fluoranthene NA 1.3E-14 NA NA 1.3E-14 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.6E-05 NA 1.6E-05

Arsenic NA 1.0E-10 NA NA 1.0E-10

Developmental / 
Cardiovascular / Nervous 

System NA 4.5E-06 NA 4.5E-06

Beryllium NA 1.9E-12 NA NA 1.9E-12
Immune System / 

Respiratory NA 1.1E-07 NA 1.1E-07
Chromium NA 3.2E-09 NA NA 3.2E-09 Respiratory NA 1.1E-06 NA 1.1E-06
Cobalt NA 1.9E-14 NA NA 1.9E-14 Respiratory NA 3.5E-06 NA 3.5E-06
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 2.4E-05 NA 2.4E-05
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 2.1E-08 NA 2.1E-08
Vanadium NA NC NA NA NA 1.3E-06 NA 1.3E-06

CHEMICAL TOTAL -- 3.3E-09 -- -- 3E-09 -- 5.0E-05 -- 5E-05

DUST AT STOWE TOWN FOREST
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TABLE 9-F-BKG.7
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - INDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: INDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR Uranium-238+D NA 2.1E-11 NA NA 2.1E-11 NA NA NA
Uranium-235+D NA 3.0E-13 NA NA 3.0E-13 NA NA NA
Uranium-234 NA 4.4E-12 NA NA 4.4E-12 NA NA NA
Thorium-232 NA 1.9E-10 NA NA 1.9E-10 NA NA NA
Radium-228+D NA 2.2E-11 NA NA 2.2E-11 NA NA NA
Thorium-228+D NA 6.1E-10 NA NA 6.1E-10 NA NA NA

RADIONUCLIDE TOTAL -- 8.5E-10 -- -- 8E-10 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 5E-05

EXPOSURE MEDIUM TOTAL 4E-09 5E-05

SOIL TOTAL 3E-05 3E-02
RECEPTOR TOTAL 3E-05 3E-02

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 3E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 4.5E-06
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 4.5E-06
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.2E-03

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 6.6E-03
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI 1 1E 07

DUST AT STOWE TOWN FOREST

TOTAL IMMUNE SYSTEM HI = 1.1E-07
TOTAL KIDNEY HI = 2.2E-03

--
--

TOTAL NERVOUS SYSTEM HI = 5.9E-03
TOTAL NOAEL HI = 2.1E-03

--
TOTAL SKIN HI = 1.4E-02

TOTAL RESPIRATORY HI = 4.7E-06
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TABLE 9-F-BKG.8
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 5.1E-09 NA 4.3E-09 NA 9.4E-09 Kidney 6.5E-07 NA 5.5E-07 1.2E-06
Benzo(a)pyrene 3.4E-07 NA 2.9E-07 NA 6.3E-07 Kidney 4.3E-06 NA 3.7E-06 8.0E-06
Benzo(b)fluoranthene 1.0E-08 NA 8.7E-09 NA 1.9E-08 Kidney 1.3E-06 NA 1.1E-06 2.4E-06
Aluminum NC NA NC NA Nervous System 9.7E-03 NA -- 9.7E-03
Arsenic 4.3E-06 NA 8.5E-07 NA 5.2E-06 Skin 2.7E-02 NA 5.3E-03 3.2E-02
Beryllium NC NA NC NA GI System 1.4E-04 NA -- 1.4E-04
Chromium NC NA NC NA NOAEL 4.3E-03 NA -- 4.3E-03
Cobalt NC NA NC NA Endocrine 8.4E-03 NA -- 8.4E-03
Iron NC NA NC NA GI System 1.3E-02 NA -- 1.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.0E-03 NA -- 2.0E-03
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
Vanadium NC NA NC NA Kidney 3.1E-03 NA -- 3.1E-03

--

CHEMICAL TOTAL 4.7E-06 -- 1.2E-06 -- 6E-06 6.9E-02 -- 5.3E-03 7E-02

Uranium-238+D 3.4E-08 NA NA 2.3E-07 2.6E-07 NA NA NA
Uranium-235+D 3.4E-10 NA NA 1.4E-08 1.4E-08 NA NA NA
Uranium-234 4.3E-09 NA NA 8.5E-11 4.4E-09 NA NA NA
Thorium-232 7.0E-08 NA NA 1.3E-09 7.1E-08 NA NA NA
Radium-228+D 7.0E-07 NA NA 1.7E-05 1.8E-05 NA NA NA
Thorium-228+D 2.5E-07 NA NA 2.9E-05 2.9E-05 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 1.1E-06 -- -- 4.6E-05 5E-05 -- -- -- --

EXPOSURE POINT TOTAL 5E-05 7E-02

EXPOSURE MEDIUM TOTAL 5E-05 7E-02

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 5.0E-14 NA NA 5.0E-14 NA -- NA
Benzo(a)pyrene NA 3.4E-12 NA NA 3.4E-12 NA -- NA
Benzo(b)fluoranthene NA 1.0E-13 NA NA 1.0E-13 NA -- NA
Aluminum NA NC NA NA Nervous System NA 1.3E-04 NA 1.3E-04

Arsenic NA 8.2E-10 NA NA 8.2E-10

Developmental / 
Cardiovascular / Nervous 

System NA 3.5E-05 NA 3.5E-05

Beryllium NA 1.5E-11 NA NA 1.5E-11
Immune System / 

Respiratory NA 8.9E-07 NA 8.9E-07
Chromium NA 2.6E-08 NA NA 2.6E-08 Respiratory NA 8.5E-06 NA 8.5E-06
Cobalt NA 1.5E-13 NA NA 1.5E-13 Respiratory NA 2.8E-05 NA 2.8E-05
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.9E-04 NA 1.9E-04
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 1.7E-07 NA 1.7E-07
Vanadium NA NC NA NA NA 1.0E-05 NA 1.0E-05

CHEMICAL TOTAL -- 2.6E-08 -- -- 3E-08 -- 4.0E-04 -- 4E-04

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-BKG-SS-Adult-Outdoor-CIW.xls, SUMMARY Page 1 of 2 7/20/2012



TABLE 9-F-BKG.8
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - OUTDOOR COMMERCIAL/INDUSTRIAL WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: OUTDOOR COMMERCIAL/INDUSTRIAL WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 5.5E-11 NA NA 5.5E-11 NA NA NA
Uranium-235+D NA 7.7E-13 NA NA 7.7E-13 NA NA NA
Uranium-234 NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Thorium-232 NA 4.8E-10 NA NA 4.8E-10 NA NA NA
Radium-228+D NA 5.8E-11 NA NA 5.8E-11 NA NA NA
Thorium-228+D NA 1.6E-09 NA NA 1.6E-09 NA NA NA

RADIONUCLIDE TOTAL -- 2.2E-09 -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 3E-08 4E-04

EXPOSURE MEDIUM TOTAL 3E-08 4E-04

SOIL TOTAL 5E-05 7E-02
RECEPTOR TOTAL 5E-05 7E-02

TOTAL RISK ACROSS ALL MEDIA 5E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E-02

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 3.5E-05
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 3.5E-05
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 8.4E-03

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 1.3E-02
Checked by / Date: JHP 07/09/10 --

TOTAL IMMUNE SYSTEM HI 8 9E 07TOTAL IMMUNE SYSTEM HI = 8.9E-07
TOTAL KIDNEY HI = 4.4E-03

--
--

TOTAL NERVOUS SYSTEM HI = 1.2E-02
TOTAL NOAEL HI = 4.3E-03

--
TOTAL SKIN HI = 3.2E-02

TOTAL RESPIRATORY HI = 3.7E-05
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TABLE 9-F-BKG.9
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL STOWE TOWN FOREST Benzo(a)anthracene 1.1E-09 NA 4.3E-10 NA 1.5E-09 Kidney 3.6E-07 NA 1.4E-07 4.9E-07
Benzo(a)pyrene 7.4E-08 NA 2.9E-08 NA 1.0E-07 Kidney 2.4E-06 NA 9.2E-07 3.3E-06
Benzo(b)fluoranthene 2.2E-09 NA 8.7E-10 NA 3.1E-09 Kidney 7.1E-07 NA 2.8E-07 9.9E-07
Aluminum NC NA NC NA Nervous System 5.3E-02 NA -- 5.3E-02
Arsenic 9.5E-07 NA 8.5E-08 NA 1.0E-06 Skin 1.5E-01 NA 1.3E-02 1.6E-01
Beryllium NC NA NC NA GI system 7.4E-04 NA -- 7.4E-04
Chromium NC NA NC NA NOAEL 3.5E-03 NA -- 3.5E-03
Cobalt NC NA NC NA Hematological 4.6E-03 NA -- 4.6E-03
Iron NC NA NC NA GI system 7.1E-02 NA -- 7.1E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.1E-02 NA -- 1.1E-02
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-03 NA -- 2.1E-03
Vanadium NC NA NC NA Kidney 8.4E-03 NA -- 8.4E-03

--

CHEMICAL TOTAL 1.0E-06 -- 1.2E-07 -- 1E-06 3.0E-01 -- 1.3E-02 3E-01

Uranium-238+D 7.4E-09 NA NA 1.0E-08 1.8E-08 NA NA NA
Uranium-235+D 7.5E-11 NA NA 6.2E-10 7.0E-10 NA NA NA
Uranium-234 9.5E-10 NA NA 3.8E-12 9.6E-10 NA NA NA
Thorium-232 1.5E-08 NA NA 5.7E-11 1.5E-08 NA NA NA
Radium-228+D 1.5E-07 NA NA 7.5E-07 9.1E-07 NA NA NA
Thorium-228+D 5.4E-08 NA NA 1.3E-06 1.3E-06 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RADIONUCLIDE TOTAL 2.3E-07 -- -- 2.1E-06 2E-06 -- -- -- --

EXPOSURE POINT TOTAL 3E-06 3E-01

EXPOSURE MEDIUM TOTAL 3E-06 3E-01

SOIL AIR DUST AT STOWE TOWN FOREST Benzo(a)anthracene NA 1.5E-12 NA NA 1.5E-12 NA -- NA
Benzo(a)pyrene NA 1.0E-10 NA NA 1.0E-10 NA -- NA
Benzo(b)fluoranthene NA 3.0E-12 NA NA 3.0E-12 NA -- NA
Aluminum NA NC NA NA Undetermined NA 9.5E-02 NA 9.5E-02

Arsenic NA 2.4E-08 NA NA 2.4E-08

Developmental / 
Cardiovascular / Nervous 

system NA 2.6E-02 NA 2.6E-02

Beryllium NA 4.6E-10 NA NA 4.6E-10
Immune system / 

Respiratory NA 6.6E-04 NA 6.6E-04
Chromium NA 7.6E-07 NA NA 7.6E-07 Respiratory NA 6.3E-03 NA 6.3E-03
Cobalt NA NC NA NA Respiratory NA 6.2E-03 NA 6.2E-03
Iron NA NC NA NA NA -- NA
Lead NA -- NA NA NA -- NA
Manganese NA NC NA NA Nervous System NA 1.4E-01 NA 1.4E-01
Thorium NA NC NA NA NA -- NA
Titanium NA NC NA NA NA -- NA
Uranium NA NC NA NA Kidney NA 9.4E-05 NA 9.4E-05
Vanadium NA NC NA NA Kidney NA 7.5E-03 NA 7.5E-03

CHEMICAL TOTAL -- 7.8E-07 -- -- 8E-07 -- 2.8E-01 -- 3E-01
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TABLE 9-F-BKG.9
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

SOIL AIR DUST AT STOWE TOWN FOREST Uranium-238+D NA 1.6E-09 NA NA 1.6E-09 NA NA NA
Uranium-235+D NA 2.3E-11 NA NA 2.3E-11 NA NA NA
Uranium-234 NA 3.4E-10 NA NA 3.4E-10 NA NA NA
Thorium-232 NA 1.4E-08 NA NA 1.4E-08 NA NA NA
Radium-228+D NA 1.7E-09 NA NA 1.7E-09 NA NA NA
Thorium-228+D NA 4.7E-08 NA NA 4.7E-08 NA NA NA

RADIONUCLIDE TOTAL -- 6.5E-08 -- -- 6E-08 -- -- -- --

EXPOSURE POINT TOTAL 8E-07 3E-01

EXPOSURE MEDIUM TOTAL 8E-07 3E-01

SOIL TOTAL 4E-06 6E-01
RECEPTOR TOTAL 4E-06 6E-01

TOTAL RISK ACROSS ALL MEDIA 4E-06 TOTAL HAZARD ACROSS ALL MEDIA 6E-01

NOTES: --
NC - Not carcinogenic by this exposure route. TOTAL CARDIOVASCULAR HI = 2.6E-02
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL DEVELOPMENTAL HI = 2.6E-02
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 07/09/10 TOTAL GI SYSTEM HI = 7.2E-02
Checked by / Date: JHP 07/09/10 TOTAL HEMATOLOGICAL HI = 4.6E-03

TOTAL IMMUNE SYSTEM HI 6 6E 04TOTAL IMMUNE SYSTEM HI = 6.6E-04
TOTAL KIDNEY HI = 1.8E-02

--
--

TOTAL NERVOUS SYSTEM HI = 2.3E-01
TOTAL NOAEL HI = 9.9E-02

--
TOTAL SKIN HI = 1.6E-01

TOTAL RESPIRATORY HI = 1.3E-02
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TABLE 9-F-BKG.10
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

Chloroform -- NA -- NA Liver 1.9E-03 NA 1.1E-04 2.0E-03

Trichloroethene - Kidney 3.5E-08 NA 3.8E-09 NA 3.9E-08 -- NA --
Trichloroethene - Liver&NHL 1.4E-07 NA 1.5E-08 NA 1.5E-07 -- NA --
Trichloroethene -- NA -- NA Immune System 8.8E-02 NA 5.3E-03 9.4E-02
Bis(2-Ethylhexyl)phthalate 3.7E-07 NA 3.6E-07 NA 7.3E-07 Liver 1.5E-02 NA 1.5E-02 3.1E-02
Aluminum NC NA NC NA Nervous System 4.8E-02 NA -- 4.8E-02
Arsenic 1.5E-05 NA 6.5E-08 NA 1.5E-05 Skin 3.8E-01 NA 1.7E-03 3.9E-01
Chromium NC NA NC NA NOAEL 5.4E-02 NA 1.9E-02 7.3E-02
Cobalt NC NA NC NA Endocrine 2.0E-01 NA 9.0E-04 2.1E-01
Copper NC NA NC NA Undetermined 1.9E-03 NA 8.2E-06 1.9E-03
Iron NC NA NC NA GI System 8.2E-02 NA -- 8.2E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 1.0E-01 NA 1.1E-02 1.1E-01
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 7.5E-02 NA 3.3E-04 7.5E-02
Vanadium NC NA NC NA Kidney 4.9E-02 NA 8.3E-03 5.7E-02
Fluoride NC NA NC NA Muscoskeletal 1.1E-01 NA -- 1.1E-01
Nitrate as N NC NA NC NA Hematological 3.1E-02 NA -- 3.1E-02
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 1.5E-05 -- 4.5E-07 -- 2E-05 1.2E+00 -- 6.2E-02 1E+00

Uranium-238+D 4.4E-11 NA NA NA 4.4E-11 NA NA NA
Uranium-235+D 1.7E-12 NA NA NA 1.7E-12 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

BACKGROUND OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER

GROUND WATER

Uranium-234 3.8E-11 NA NA NA 3.8E-11 NA NA NA
Actinium-227+D 1.1E-11 NA NA NA 1.1E-11 NA NA NA
Thorium-230 4.9E-11 NA NA NA 4.9E-11 NA NA NA
Radium-226+D 2.8E-10 NA NA NA 2.8E-10 NA NA NA
Lead-210 6.3E-10 NA NA NA 6.3E-10 NA NA NA
Bismuth-210 7.0E-12 NA NA NA 7.0E-12
Polonium-210 1.2E-09 NA NA NA 1.2E-09
Thorium-232 5.4E-12 NA NA NA 5.4E-12
Radium-228+D 5.6E-11 NA NA NA 5.6E-11
Thorium-228+D 1.6E-11 NA NA NA 1.6E-11

RADIONUCLIDE TOTAL 2.3E-09 -- -- -- 2E-09 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 1E+00

EXPOSURE MEDIUM TOTAL 2E-05 1E+00

GROUND AIR INDOOR AIR Chloroform NA 7.9E-09 NA NA 7.9E-09 Liver NA 4.1E-05 NA 4.1E-05
WATER Trichloroethene - Kidney NA 7.9E-10 NA NA 7.9E-10 NA -- NA

Trichloroethene - Liver&NHL NA 2.4E-09 NA NA 2.4E-09 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 4.6E-03 NA 4.6E-03

CHEMICAL TOTAL -- 1.1E-08 -- -- 1E-08 -- 4.6E-03 -- 5E-03

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 1E-08 5E-03

EXPOSURE MEDIUM TOTAL 1E-08 5E-03

GROUNDWATER TOTAL 2E-05 1E+00
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TABLE 9-F-BKG.10
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 1E+00
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.1E-01

--
Prepared by / Date: KJC 10/06/10 TOTAL GI SYSTEM HI = 8.2E-02
Checked by / Date: JHP 10/06/10 TOTAL HEMATOLOGICAL HI = 3.1E-02

TOTAL IMMUNE SYSTEM HI = 9.8E-02
TOTAL KIDNEY HI = 1.3E-01

TOTAL LIVER HI = 3.3E-02
TOTAL MUSCOSKELETAL HI = 1.1E-01
TOTAL NERVOUS SYSTEM HI = 1.6E-01

TOTAL NOAEL HI = 7.5E-02
--

TOTAL SKIN HI = 3.9E-01
--

P:\old_Wakefield_Data\projects\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\2012 Revisions\Spreadsheets\
F-BKG-GW-Overburden-Child-Res.xls, SUMMARY Page 2 of 2 7/20/2012



TABLE 9-F-BKG.11
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

Chloroform -- NA -- NA Liver 5.5E-04 NA 5.0E-05 6.0E-04
Trichloroethene - Kidney 4.0E-08 NA 6.8E-09 NA 4.7E-08 -- NA --
Trichloroethene - Liver&NHL 1.6E-07 NA 2.6E-08 NA 1.8E-07 -- NA --
Trichloroethene -- NA -- NA Immune System 2.5E-02 NA 2.4E-03 2.8E-02
Bis(2-Ethylhexyl)phthalate 4.2E-07 NA 6.5E-07 NA 1.1E-06 Liver 4.4E-03 NA 6.8E-03 1.1E-02
Aluminum NC NA NC NA Nervous System 1.4E-02 NA -- 1.4E-02
Arsenic 1.7E-05 NA 8.8E-08 NA 1.7E-05 Skin 1.1E-01 NA 5.7E-04 1.1E-01
Chromium NC NA NC NA NOAEL 1.6E-02 NA 6.5E-03 2.2E-02
Cobalt NC NA NC NA Endocrine 5.8E-02 NA 3.1E-04 5.9E-02
Copper NC NA NC NA Undetermined 5.3E-04 NA 2.8E-06 5.4E-04
Iron NC NA NC NA GI System 2.3E-02 NA -- 2.3E-02
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.9E-02 NA 3.8E-03 3.3E-02
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.1E-02 NA 1.1E-04 2.2E-02
Vanadium NC NA NC NA Kidney 1.4E-02 NA 2.8E-03 1.7E-02
Fluoride NC NA NC NA Muscoskeletal 3.2E-02 NA -- 3.2E-02
Nitrate as N NC NA NC NA Hematological 8.9E-03 NA -- 8.9E-03
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 1.8E-05 -- 7.7E-07 -- 2E-05 3.6E-01 -- 2.3E-02 4E-01

Uranium-238+D 2.3E-10 NA NA NA 2.3E-10 NA NA NA
Uranium-235+D 8.8E-12 NA NA NA 8.8E-12 NA NA NA
Uranium-234 2.0E-10 NA NA NA 2.0E-10 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

BACKGROUND OVERBURDEN 
GROUNDWATER USED AS TAP 

GROUND WATER
GROUND 
WATER

Actinium-227+D 6.0E-11 NA NA NA 6.0E-11 NA NA NA
Thorium-230 2.6E-10 NA NA NA 2.6E-10 NA NA NA
Radium-226+D 1.5E-09 NA NA NA 1.5E-09 NA NA NA
Lead-210 3.4E-09 NA NA NA 3.4E-09 NA NA NA
Bismuth-210 3.7E-11 NA NA NA 3.7E-11
Polonium-210 6.4E-09 NA NA NA 6.4E-09
Thorium-232 2.9E-11 NA NA NA 2.9E-11
Radium-228+D 3.0E-10 NA NA NA 3.0E-10
Thorium-228+D 8.6E-11 NA NA NA 8.6E-11

RADIONUCLIDE TOTAL 1.2E-08 -- -- -- 1E-08 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 4E-01

EXPOSURE MEDIUM TOTAL 2E-05 4E-01

GROUND AIR INDOOR AIR Chloroform NA 1.8E-08 NA NA 1.8E-08 Liver NA 2.4E-05 NA 2.4E-05
WATER Trichloroethene - Kidney NA 1.8E-09 NA NA 1.8E-09 NA -- NA

Trichloroethene - Liver&NHL NA 5.7E-09 NA NA 5.7E-09 NA -- NA
Trichloroethene NA -- NA NA Immune System NA 2.7E-03 NA 2.7E-03

CHEMICAL TOTAL -- 2.6E-08 -- -- 3E-08 -- 2.7E-03 -- 3E-03

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 3E-08 3E-03

EXPOSURE MEDIUM TOTAL 3E-08 3E-03

GROUNDWATER TOTAL 2E-05 4E-01
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TABLE 9-F-BKG.11
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 2E-05 4E-01
TOTAL RISK ACROSS ALL MEDIA 2E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E-01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 5.9E-02

--
Prepared by / Date: KJC 10/06/10 TOTAL GI SYSTEM HI = 2.3E-02
Checked by / Date: JHP 10/06/10 TOTAL HEMATOLOGICAL HI = 8.9E-03

TOTAL IMMUNE SYSTEM HI = 3.0E-02
TOTAL KIDNEY HI = 3.8E-02

TOTAL LIVER HI = 1.2E-02
TOTAL MUSCOSKELETAL HI = 3.2E-02
TOTAL NERVOUS SYSTEM HI = 4.7E-02

TOTAL NOAEL HI = 2.3E-02
--

TOTAL SKIN HI = 1.1E-01
--
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TABLE 9-F-BKG.12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

Chloroform -- NA -- NA Liver 1.1E-02 NA 6.2E-04 1.1E-02

Bis(2-Ethylhexyl)phthalate 5.3E-07 NA 5.2E-07 NA 1.1E-06 Liver 2.2E-02 NA 2.2E-02 4.4E-02
Aluminum NC NA NC NA Nervous System 6.4E-01 NA -- 6.4E-01
Arsenic 3.3E-04 NA 1.5E-06 NA 3.3E-04 Skin 8.6E+00 NA 3.8E-02 8.6E+00
Chromium NC NA NC NA NOAEL 3.1E-01 NA 1.1E-01 4.1E-01
Cobalt NC NA NC NA Endocrine 3.5E-01 NA 1.5E-03 3.5E-01
Copper NC NA NC NA Undetermined 2.2E-03 NA 9.7E-06 2.2E-03
Iron NC NA NC NA GI System 5.5E-01 NA -- 5.5E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 8.0E-01 NA 8.8E-02 8.9E-01
Molybdenum NC NA NC NA Kidney 1.7E-01 NA 7.3E-04 1.7E-01
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 2.3E+00 NA 9.9E-03 2.3E+00
Vanadium NC NA NC NA Kidney 1.6E+00 NA 2.7E-01 1.9E+00
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 9.4E-01 NA -- 9.4E-01
Nitrate as N NC NA NC NA Hematological 1.5E-02 NA -- 1.5E-02
Nitrite as N NC NA NC NA Hematological 6.7E-02 NA -- 6.7E-02
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 3.3E-04 -- 2.0E-06 -- 3E-04 1.6E+01 -- 5.4E-01 2E+01

Uranium-238+D 1.3E-09 NA NA NA 1.3E-09 NA NA NA
U i 235 D 5 0E 11 NA NA NA 5 0E 11 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

BACKGROUND BEDROCK 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER

GROUND WATER

Uranium-235+D 5.0E-11 NA NA NA 5.0E-11 NA NA NA
Uranium-234 1.1E-09 NA NA NA 1.1E-09 NA NA NA
Actinium-227+D 3.4E-10 NA NA NA 3.4E-10 NA NA NA
Thorium-230 1.4E-09 NA NA NA 1.4E-09 NA NA NA
Radium-226+D 8.1E-09 NA NA NA 8.1E-09 NA NA NA
Lead-210 1.9E-08 NA NA NA 1.9E-08 NA NA NA
Bismuth-210 2.0E-10 NA NA NA 2.0E-10
Polonium-210 3.5E-08 NA NA NA 3.5E-08
Thorium-232 2.2E-10 NA NA NA 2.2E-10
Radium-228+D 2.3E-09 NA NA NA 2.3E-09
Thorium-228+D 6.6E-10 NA NA NA 6.6E-10

RADIONUCLIDE TOTAL 7.0E-08 -- -- -- 7E-08 -- -- -- --

EXPOSURE POINT TOTAL 3E-04 2E+01

EXPOSURE MEDIUM TOTAL 3E-04 2E+01

GROUND 
WATER AIR INDOOR AIR Chloroform NA 4.3E-08 NA NA 4.3E-08 Liver NA 2.2E-04 NA 2.2E-04

CHEMICAL TOTAL -- 4.3E-08 -- -- 4E-08 -- 2.2E-04 -- 2E-04

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 4E-08 2E-04

EXPOSURE MEDIUM TOTAL 4E-08 2E-04

GROUNDWATER TOTAL 3E-04 2E+01
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TABLE 9-F-BKG.12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 3E-04 2E+01
TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 2E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.5E-01

--
Prepared by / Date: KJC 10/06/10 TOTAL GI SYSTEM HI = 5.5E-01
Checked by / Date: JHP 10/06/10 TOTAL HEMATOLOGICAL HI = 8.2E-02

--
TOTAL KIDNEY HI = 4.3E+00

TOTAL LIVER HI = 5.5E-02
TOTAL MUSCOSKELETAL HI = 9.4E-01
TOTAL NERVOUS SYSTEM HI = 1.5E+00

TOTAL NOAEL HI = 4.2E-01
--

TOTAL SKIN HI = 8.6E+00
--
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TABLE 9-F-BKG.13
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

Chloroform -- NA -- NA Liver 3.0E-03 NA 2.7E-04 3.3E-03

Bis(2-Ethylhexyl)phthalate 6.0E-07 NA 9.3E-07 NA 1.5E-06 Liver 6.3E-03 NA 9.7E-03 1.6E-02
Aluminum NC NA NC NA Nervous System 1.8E-01 NA -- 1.8E-01
Arsenic 3.8E-04 NA 2.0E-06 NA 3.8E-04 Skin 2.4E+00 NA 1.3E-02 2.5E+00
Chromium NC NA NC NA NOAEL 8.8E-02 NA 3.7E-02 1.2E-01
Cobalt NC NA NC NA Endocrine 1.0E-01 NA 5.2E-04 1.0E-01
Copper NC NA NC NA Undetermined 6.3E-04 NA 3.3E-06 6.3E-04
Iron NC NA NC NA GI System 1.6E-01 NA -- 1.6E-01
Lead -- NA -- NA -- NA --
Manganese NC NA NC NA Nervous System 2.3E-01 NA 3.0E-02 2.6E-01
Molybdenum NC NA NC NA Kidney 4.8E-02 NA 2.5E-04 4.8E-02
Silica NC NA NC NA -- NA --
Thorium NC NA NC NA -- NA --
Titanium NC NA NC NA -- NA --
Tungsten NC NA NC NA -- NA --
Uranium NC NA NC NA Kidney 6.4E-01 NA 3.4E-03 6.5E-01
Vanadium NC NA NC NA Kidney 4.5E-01 NA 9.1E-02 5.4E-01
Zirconium NC NA NC NA -- NA --
Fluoride NC NA NC NA Muscoskeletal 2.7E-01 NA -- 2.7E-01
Nitrate as N NC NA NC NA Hematological 4.3E-03 NA -- 4.3E-03
Nitrite as N NC NA NC NA Hematological 1.9E-02 NA -- 1.9E-02
Sulfate NC NA NC NA -- NA --

CHEMICAL TOTAL 3.8E-04 -- 2.9E-06 -- 4E-04 4.6E+00 -- 1.8E-01 5E+00

Uranium-238+D 6.9E-09 NA NA NA 6.9E-09 NA NA NA

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

BACKGROUND BEDROCK 
GROUNDWATER USED AS TAP 

WATER
GROUND WATER

GROUND 
WATER

Uranium-235+D 2.7E-10 NA NA NA 2.7E-10 NA NA NA
Uranium-234 5.9E-09 NA NA NA 5.9E-09 NA NA NA
Actinium-227+D 1.8E-09 NA NA NA 1.8E-09 NA NA NA
Thorium-230 7.6E-09 NA NA NA 7.6E-09 NA NA NA
Radium-226+D 4.3E-08 NA NA NA 4.3E-08 NA NA NA
Lead-210 9.9E-08 NA NA NA 9.9E-08 NA NA NA
Bismuth-210 1.1E-09 NA NA NA 1.1E-09
Polonium-210 1.9E-07 NA NA NA 1.9E-07
Thorium-232 1.2E-09 NA NA NA 1.2E-09
Radium-228+D 1.2E-08 NA NA NA 1.2E-08
Thorium-228+D 3.5E-09 NA NA NA 3.5E-09

RADIONUCLIDE TOTAL 3.7E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-04 5E+00

EXPOSURE MEDIUM TOTAL 4E-04 5E+00

GROUND 
WATER AIR INDOOR AIR Chloroform NA 1.0E-07 NA NA 1.0E-07 Liver NA 1.3E-04 NA 1.3E-04

CHEMICAL TOTAL -- 1.0E-07 -- -- 1E-07 -- 1.3E-04 -- 1E-04

RADIONUCLIDE TOTAL

EXPOSURE POINT TOTAL 1E-07 1E-04

EXPOSURE MEDIUM TOTAL 1E-07 1E-04

GROUNDWATER TOTAL 4E-04 5E+00
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TABLE 9-F-BKG.13
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

EXPOSURE 
POINT CHEMICALEXPOSURE 

MEDIUMMEDIUM

RECEPTOR TOTAL 4E-04 5E+00
TOTAL RISK ACROSS ALL MEDIA 4E-04 TOTAL HAZARD ACROSS ALL MEDIA 5E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.0E-01

--
Prepared by / Date: KJC 10/06/10 TOTAL GI SYSTEM HI = 1.6E-01
Checked by / Date: JHP 10/06/10 TOTAL HEMATOLOGICAL HI = 2.4E-02

--
TOTAL KIDNEY HI = 1.2E+00

TOTAL LIVER HI = 1.9E-02
TOTAL MUSCOSKELETAL HI = 2.7E-01
TOTAL NERVOUS SYSTEM HI = 4.4E-01

TOTAL NOAEL HI = 1.2E-01
--

TOTAL SKIN HI = 2.5E+00
--
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TABLE 7-F-BKG.U
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL BACKGROUND INGESTION Uranium 1.3 mg/kg NC NC 7.1E-06 mg/kg/day 6.0E-04 mg/kg/day 1.E-02

EXPOSURE ROUTE TOTAL -- 1.E-02

DERMAL Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
--
--

EXPOSURE ROUTE TOTAL -- --
EXPOSURE POINT TOTAL 0.E+00 1.E-02

EXPOSURE MEDIUM TOTAL 0.E+00 1.E-02

SOIL AIR DUST AT BACKGROUND DUST INHALATION Uranium 1.3 mg/kg NC NC 1.9E-08 ug/m3 3.0E-01 ug/m3 6.E-08

EXPOSURE ROUTE TOTAL -- 6.E-08
EXPOSURE POINT TOTAL 0.E+00 6.E-08

EXPOSURE MEDIUM TOTAL 0.E+00 6.E-08

SOIL TOTAL 0.E+00 1.E-02
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 0.E+00 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-02

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

UNITS CANCER RISKCHEMICAL HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE
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TABLE 7-F-BKG.U
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -- REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS NON-CANCER HAZARD CALCULATIONS
INTAKE/EXPOSURE 
CONCENTRATION CSF/UNIT RISK INTAKE/EXPOSURE 

CONCENTRATION RfD/RfC (1)

VALUE UNITS VALUE UNITS VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL BACKGROUND INGESTION Uranium 1.3 mg/kg NC NC 7.6E-07 mg/kg/day 6.0E-04 mg/kg/day 1.E-03

EXPOSURE ROUTE TOTAL -- 1.E-03

DERMAL Uranium 1.3 mg/kg NC NC -- 6.0E-04 mg/kg/day
--
--

EXPOSURE ROUTE TOTAL -- --
EXPOSURE POINT TOTAL 0.E+00 1.E-03

EXPOSURE MEDIUM TOTAL 0.E+00 1.E-03

AIR DUST AT BACKGROUND DUST INHALATION Uranium 1.3 mg/kg NC NC 1.1E-08 ug/m3 3.0E-01 ug/m3 4.E-08

EXPOSURE ROUTE TOTAL -- 4.E-08
EXPOSURE POINT TOTAL 0.E+00 4.E-08

EXPOSURE MEDIUM TOTAL 0.E+00 4.E-08

SOIL TOTAL 0.E+00 1.E-03
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 0.E+00 TOTAL RECEPTOR HAZARD ACROSS ALL MEDIA 1.E-03

NOTES: Prepared by / Date: KJC 07/09/10
(1) - Blank cells indicate that an RfD or RfC is not avalailable from the sources used to obtain dose-response data for this risk assessment. Checked by / Date: JHP 07/09/10
NC - Not carcinogenic by this exposure route.
NA - Not applicable; exposure route not applicable for this chemical/exposure medium.
NV - Not volatile; exposure route not complete for this chemical.
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

HAZARD 
QUOTIENT

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT

EXPOSURE 
ROUTE VALUE UNITS CANCER RISKCHEMICAL
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TABLE 8-F-BKG.U
CALCULATION OF RADIATION CANCER RISKS - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL BACKGROUND INGESTION U-238+D 0.43 pCi/g RAGS 7.7E+01 pCi 2.1E-10 risk/pCi 2.E-08

U-235+D 0.02 pCi/g RAGS 3.6E+00 pCi 1.6E-10 risk/pCi 6.E-10
U-234 0.46 pCi/g RAGS 8.3E+01 pCi 1.6E-10 risk/pCi 1.E-08
Ac-227+D 0.02 pCi/g RAGS 3.6E+00 pCi 1.2E-09 risk/pCi 4.E-09
Th-230 0.46 pCi/g RAGS 8.3E+01 pCi 2.0E-10 risk/pCi 2.E-08
Ra-226+D 0.46 pCi/g RAGS 8.3E+01 pCi 7.3E-10 risk/pCi 6.E-08
Pb-210 0.46 pCi/g RAGS 8.3E+01 pCi 1.8E-09 risk/pCi 2.E-07
Bi-210 0.46 pCi/g RAGS 8.3E+01 pCi 2.6E-11 risk/pCi 2.E-09
Po-210 0.46 pCi/g RAGS 8.3E+01 pCi 8.0E-10 risk/pCi 7.E-08

EXPOSURE ROUTE TOTAL 3.E-07

EXTERNAL U-238+D 0.43 pCi/g RAGS 8.6E-01 pCi*yr/g 1.1E-07 risk/yr per pCi/g 1.E-07
U-235+D 0.02 pCi/g RAGS 4.0E-02 pCi*yr/g 5.4E-07 risk/yr per pCi/g 2.E-08
U-234 0.46 pCi/g RAGS 9.2E-01 pCi*yr/g 2.5E-10 risk/yr per pCi/g 2.E-10
Ac-227+D 0.02 pCi/g RAGS 4.0E-02 pCi*yr/g 1.5E-06 risk/yr per pCi/g 6.E-08
Th-230 0.46 pCi/g RAGS 9.2E-01 pCi*yr/g 8.2E-10 risk/yr per pCi/g 8.E-10
Ra-226+D 0.46 pCi/g RAGS 9.2E-01 pCi*yr/g 8.5E-06 risk/yr per pCi/g 8.E-06
Pb-210 0.46 pCi/g RAGS 9.2E-01 pCi*yr/g 1.4E-09 risk/yr per pCi/g 1.E-09
Bi-210 0.46 pCi/g RAGS 9.2E-01 pCi*yr/g 2.8E-09 risk/yr per pCi/g 3.E-09
Po-210 0.46 pCi/g RAGS 9.2E-01 pCi*yr/g 4.0E-11 risk/yr per pCi/g 4.E-11

EXPOSURE ROUTE TOTAL 8.E-06
EXPOSURE POINT TOTAL 8.E-06

EXPOSURE MEDIUM TOTAL 8 E 06

EXPOSURE 
POINT

EXPOSURE 
ROUTE

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM

EXPOSURE MEDIUM TOTAL 8.E-06

AIR DUST AT BACKGROUND DUST INHALATION U-238+D 0.43 pCi/g RAGS 1.1E-03 pCi 9.4E-09 risk/pCi 1.E-11
U-235+D 0.02 pCi/g RAGS 5.1E-05 pCi 1.0E-08 risk/pCi 5.E-13
U-234 0.46 pCi/g RAGS 1.2E-03 pCi 1.1E-08 risk/pCi 1.E-11
Ac-227+D 0.02 pCi/g RAGS 5.1E-05 pCi 2.1E-07 risk/pCi 1.E-11
Th-230 0.46 pCi/g RAGS 1.2E-03 pCi 2.9E-08 risk/pCi 3.E-11
Ra-226+D 0.46 pCi/g RAGS 1.2E-03 pCi 1.2E-08 risk/pCi 1.E-11
Pb-210 0.46 pCi/g RAGS 1.2E-03 pCi 2.8E-09 risk/pCi 3.E-12
Bi-210 0.46 pCi/g RAGS 1.2E-03 pCi 3.2E-10 risk/pCi 4.E-13
Po-210 0.46 pCi/g RAGS 1.2E-03 pCi 1.1E-08 risk/pCi 1.E-11

EXPOSURE ROUTE TOTAL 1.E-10
EXPOSURE POINT TOTAL 1.E-10

EXPOSURE MEDIUM TOTAL 1.E-10

SOIL TOTAL 8.E-06
PRODUCE PRODUCE BACKGROUND INGESTION U-238+D 0.43 pCi/g RAGS 1.2E+01 pCi 1.2E-10 risk/pCi 1.E-09

U-235+D 0.02 pCi/g RAGS 5.5E-01 pCi 9.8E-11 risk/pCi 5.E-11
U-234 0.46 pCi/g RAGS 1.3E+01 pCi 9.6E-11 risk/pCi 1.E-09
Ac-227+D 0.02 pCi/g RAGS 5.5E-01 pCi 6.5E-10 risk/pCi 4.E-10
Th-230 0.46 pCi/g RAGS 5.1E+00 pCi 1.2E-10 risk/pCi 6.E-10
Ra-226+D 0.46 pCi/g RAGS 2.0E+02 pCi 5.2E-10 risk/pCi 1.E-07
Pb-210 0.46 pCi/g RAGS 5.1E+01 pCi 1.2E-09 risk/pCi 6.E-08
Bi-210 0.46 pCi/g RAGS 5.1E+02 pCi 1.3E-11 risk/pCi 7.E-09
Po-210 0.46 pCi/g RAGS 5.1E+00 pCi 2.3E-09 risk/pCi 1.E-08

PRODUCE TOTAL 2.E-07
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 9.E-06

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 8-F-BKG.U
CALCULATION OF RADIATION CANCER RISKS - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

EPC CANCER RISK CALCULATIONS
INTAKE/ACTIVITY CSF

VALUE UNITS VALUE UNITS
SOIL SURFACE SOIL BACKGROUND INGESTION U-238+D 0.43 pCi/g RAGS 1.5E+02 pCi 2.1E-10 risk/pCi 3.E-08

U-235+D 0.02 pCi/g RAGS 7.2E+00 pCi 1.6E-10 risk/pCi 1.E-09
U-234 0.46 pCi/g RAGS 1.7E+02 pCi 1.6E-10 risk/pCi 3.E-08
Ac-227+D 0.02 pCi/g RAGS 7.2E+00 pCi 1.2E-09 risk/pCi 8.E-09
Th-230 0.46 pCi/g RAGS 1.7E+02 pCi 2.0E-10 risk/pCi 3.E-08
Ra-226+D 0.46 pCi/g RAGS 1.7E+02 pCi 7.3E-10 risk/pCi 1.E-07
Pb-210 0.46 pCi/g RAGS 1.7E+02 pCi 1.8E-09 risk/pCi 3.E-07
Bi-210 0.46 pCi/g RAGS 1.7E+02 pCi 2.6E-11 risk/pCi 4.E-09
Po-210 0.46 pCi/g RAGS 1.7E+02 pCi 8.0E-10 risk/pCi 1.E-07

EXPOSURE ROUTE TOTAL 7.E-07

EXTERNAL U-238+D 0.43 pCi/g RAGS 2.7E+00 pCi*yr/g 1.1E-07 risk/yr per pCi/g 3.E-07
U-235+D 0.02 pCi/g RAGS 1.3E-01 pCi*yr/g 5.4E-07 risk/yr per pCi/g 7.E-08
U-234 0.46 pCi/g RAGS 2.9E+00 pCi*yr/g 2.5E-10 risk/yr per pCi/g 7.E-10
Ac-227+D 0.02 pCi/g RAGS 1.3E-01 pCi*yr/g 1.5E-06 risk/yr per pCi/g 2.E-07
Th-230 0.46 pCi/g RAGS 2.9E+00 pCi*yr/g 8.2E-10 risk/yr per pCi/g 2.E-09
Ra-226+D 0.46 pCi/g RAGS 2.9E+00 pCi*yr/g 8.5E-06 risk/yr per pCi/g 2.E-05
Pb-210 0.46 pCi/g RAGS 2.9E+00 pCi*yr/g 1.4E-09 risk/yr per pCi/g 4.E-09
Bi-210 0.46 pCi/g RAGS 2.9E+00 pCi*yr/g 2.8E-09 risk/yr per pCi/g 8.E-09
Po-210 0.46 pCi/g RAGS 2.9E+00 pCi*yr/g 4.0E-11 risk/yr per pCi/g 1.E-10

EXPOSURE ROUTE TOTAL 3.E-05
EXPOSURE POINT TOTAL 3.E-05

EXPOSURE MEDIUM TOTAL 3 E 05

RADIONUCLIDE OF 
POTENTIAL CONCERN VALUE UNITS CANCER RISK

RISK 
CALCULATION 

APPROACH
MEDIUM EXPOSURE 

MEDIUM
EXPOSURE 

POINT
EXPOSURE 

ROUTE

EXPOSURE MEDIUM TOTAL 3.E-05

AIR DUST AT BACKGROUND DUST INHALATION U-238+D 0.43 pCi/g RAGS 4.9E-03 pCi 9.4E-09 risk/pCi 5.E-11
U-235+D 0.02 pCi/g RAGS 2.3E-04 pCi 1.0E-08 risk/pCi 2.E-12
U-234 0.46 pCi/g RAGS 5.3E-03 pCi 1.1E-08 risk/pCi 6.E-11
Ac-227+D 0.02 pCi/g RAGS 2.3E-04 pCi 2.1E-07 risk/pCi 5.E-11
Th-230 0.46 pCi/g RAGS 5.3E-03 pCi 2.9E-08 risk/pCi 2.E-10
Ra-226+D 0.46 pCi/g RAGS 5.3E-03 pCi 1.2E-08 risk/pCi 6.E-11
Pb-210 0.46 pCi/g RAGS 5.3E-03 pCi 2.8E-09 risk/pCi 1.E-11
Bi-210 0.46 pCi/g RAGS 5.3E-03 pCi 3.2E-10 risk/pCi 2.E-12
Po-210 0.46 pCi/g RAGS 5.3E-03 pCi 1.1E-08 risk/pCi 6.E-11

EXPOSURE ROUTE TOTAL 4.E-10
EXPOSURE POINT TOTAL 4.E-10

EXPOSURE MEDIUM TOTAL 4.E-10

SOIL TOTAL 3.E-05
PRODUCE PRODUCE BACKGROUND INGESTION U-238+D 0.43 pCi/g RAGS 3.0E+02 pCi 1.2E-10 risk/pCi 4.E-08

U-235+D 0.02 pCi/g RAGS 1.4E+01 pCi 9.8E-11 risk/pCi 1.E-09
U-234 0.46 pCi/g RAGS 3.3E+02 pCi 9.6E-11 risk/pCi 3.E-08
Ac-227+D 0.02 pCi/g RAGS 1.4E+01 pCi 6.5E-10 risk/pCi 9.E-09
Th-230 0.46 pCi/g RAGS 1.3E+02 pCi 1.2E-10 risk/pCi 2.E-08
Ra-226+D 0.46 pCi/g RAGS 5.2E+03 pCi 5.2E-10 risk/pCi 3.E-06
Pb-210 0.46 pCi/g RAGS 1.3E+03 pCi 1.2E-09 risk/pCi 2.E-06
Bi-210 0.46 pCi/g RAGS 1.3E+04 pCi 1.3E-11 risk/pCi 2.E-07
Po-210 0.46 pCi/g RAGS 1.3E+02 pCi 2.3E-09 risk/pCi 3.E-07

PRODUCE TOTAL 5.E-06
TOTAL RECEPTOR RISK ACROSS ALL MEDIA 3.E-05

Prepared by / Date: KJC 07/09/10
Checked by / Date: JHP 07/09/10
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TABLE 9-F-BKG.U
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL BACKGROUND Uranium NC NA NC NA Kidney 1.2E-02 NA -- 1.2E-02
--
--

CHEMICAL TOTAL -- -- -- -- 0E+00 1.2E-02 -- -- 1E-02

U-238+D 1.6E-08 NA NA 9.8E-08 1.1E-07 NA NA NA
U-235+D 5.9E-10 NA NA 2.2E-08 2.2E-08 NA NA NA
U-234 1.3E-08 NA NA 2.3E-10 1.3E-08 NA NA NA
Ac-227+D 4.2E-09 NA NA 5.9E-08 6.3E-08 NA NA NA
Th-230 1.7E-08 NA NA 7.5E-10 1.7E-08 NA NA NA
Ra-226+D 6.0E-08 NA NA 7.8E-06 7.9E-06 NA NA NA
Pb-210 1.5E-07 NA NA 1.3E-09 1.5E-07 NA NA NA
Bi-210 2.1E-09 NA NA 2.5E-09 4.7E-09
Po-210 6.6E-08 NA NA 3.6E-11 6.6E-08

RADIONUCLIDE TOTAL 3.3E-07 -- -- 8.0E-06 8E-06 -- -- -- --

EXPOSURE POINT TOTAL 8E-06 1E-02

EXPOSURE MEDIUM TOTAL 8E-06 1E-02

SOIL AIR DUST AT BACKGROUND Uranium NA NC NA NA Kidney NA 6.3E-08 NA 6.3E-08

CHEMICAL TOTAL -- -- -- -- 0E+00 -- 6.3E-08 -- 6E-08

U-238+D NA 1 0E-11 NA NA 1 0E-11 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

U-238+D NA 1.0E-11 NA NA 1.0E-11 NA NA NA
U-235+D NA 5.2E-13 NA NA 5.2E-13 NA NA NA
U-234 NA 1.3E-11 NA NA 1.3E-11 NA NA NA
Ac-227+D NA 1.1E-11 NA NA 1.1E-11 NA NA NA
Th-230 NA 3.4E-11 NA NA 3.4E-11 NA NA NA
Ra-226+D NA 1.4E-11 NA NA 1.4E-11 NA NA NA
Pb-210 NA 3.3E-12 NA NA 3.3E-12 NA NA NA
Bi-210 NA 3.7E-13 NA NA
Po-210 NA 1.3E-11 NA NA

RADIONUCLIDE TOTAL -- 8.6E-11 -- -- 9E-11 -- -- -- --

EXPOSURE POINT TOTAL 9E-11 6E-08

EXPOSURE MEDIUM TOTAL 9E-11 6E-08

SOIL TOTAL 8E-06 1E-02
PRODUCE PRODUCE BACKGROUND U-238+D 1.4E-09 NA NA NA 1.4E-09 NA NA NA

U-235+D 5.4E-11 NA NA NA 5.4E-11 NA NA NA
U-234 1.2E-09 NA NA NA 1.2E-09 NA NA NA
Ac-227+D 3.6E-10 NA NA NA 3.6E-10 NA NA NA
Th-230 6.0E-10 NA NA NA 6.0E-10 NA NA NA
Ra-226+D 1.0E-07 NA NA NA 1.0E-07 NA NA NA
Pb-210 6.0E-08 NA NA NA 6.0E-08 NA NA NA
Bi-210 6.6E-09 NA NA NA 6.6E-09
Po-210 1.1E-08 NA NA NA 1.1E-08

RADIONUCLIDE TOTAL 1.9E-07 -- -- -- 2E-07 -- -- -- --

EXPOSURE POINT TOTAL 2E-07 0E+00

EXPOSURE MEDIUM TOTAL 2E-07 0E+00

PRODUCE TOTAL 2E-07 0E+00
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TABLE 9-F-BKG.U
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 9E-06 1E-02
TOTAL RISK ACROSS ALL MEDIA 9E-06 TOTAL HAZARD ACROSS ALL MEDIA 1E-02

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 07/09/10 --
Checked by / Date: JHP 07/09/10 --

--
TOTAL KIDNEY HI = 1.2E-02

--
--
--
--
--
--
--
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TABLE 9-F-BKG.U
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL BACKGROUND Uranium NC NA NC NA Kidney 1.3E-03 NA -- 1.3E-03
--
--

CHEMICAL TOTAL -- -- -- -- 0E+00 1.3E-03 -- -- 1E-03

U-238+D 3.3E-08 NA NA 3.1E-07 3.4E-07 NA NA NA
U-235+D 1.2E-09 NA NA 6.9E-08 7.0E-08 NA NA NA
U-234 2.6E-08 NA NA 7.3E-10 2.7E-08 NA NA NA
Ac-227+D 8.4E-09 NA NA 1.9E-07 1.9E-07 NA NA NA
Th-230 3.3E-08 NA NA 2.4E-09 3.6E-08 NA NA NA
Ra-226+D 1.2E-07 NA NA 2.5E-05 2.5E-05 NA NA NA
Pb-210 3.0E-07 NA NA 4.1E-09 3.1E-07 NA NA NA
Bi-210 4.2E-09 NA NA 8.0E-09 1.2E-08
Po-210 1.3E-07 NA NA 1.1E-10 1.3E-07

RADIONUCLIDE TOTAL 6.6E-07 -- -- 2.5E-05 3E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-05 1E-03

EXPOSURE MEDIUM TOTAL 3E-05 1E-03

SOIL AIR DUST AT BACKGROUND Uranium NA NC NA NA Kidney NA 3.7E-08 NA 3.7E-08

CHEMICAL TOTAL -- -- -- -- 0E+00 -- 3.7E-08 -- 4E-08

U-238+D NA 4 6E-11 NA NA 4 6E-11 NA NA NA

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

U-238+D NA 4.6E-11 NA NA 4.6E-11 NA NA NA
U-235+D NA 2.3E-12 NA NA 2.3E-12 NA NA NA
U-234 NA 6.0E-11 NA NA 6.0E-11 NA NA NA
Ac-227+D NA 4.8E-11 NA NA 4.8E-11 NA NA NA
Th-230 NA 1.5E-10 NA NA 1.5E-10 NA NA NA
Ra-226+D NA 6.1E-11 NA NA 6.1E-11 NA NA NA
Pb-210 NA 1.5E-11 NA NA 1.5E-11 NA NA NA
Bi-210 NA 1.7E-12 NA NA
Po-210 NA 5.7E-11 NA NA

RADIONUCLIDE TOTAL -- 3.8E-10 -- -- 4E-10 -- -- -- --

EXPOSURE POINT TOTAL 4E-10 4E-08

EXPOSURE MEDIUM TOTAL 4E-10 4E-08

SOIL TOTAL 3E-05 1E-03
PRODUCE PRODUCE BACKGROUND U-238+D 3.7E-08 NA NA NA 3.7E-08 NA NA NA

U-235+D 1.4E-09 NA NA NA 1.4E-09 NA NA NA
U-234 3.1E-08 NA NA NA 3.1E-08 NA NA NA
Ac-227+D 9.2E-09 NA NA NA 9.2E-09 NA NA NA
Th-230 1.6E-08 NA NA NA 1.6E-08 NA NA NA
Ra-226+D 2.7E-06 NA NA NA 2.7E-06 NA NA NA
Pb-210 1.5E-06 NA NA NA 1.5E-06 NA NA NA
Bi-210 1.7E-07 NA NA NA 1.7E-07
Po-210 2.9E-07 NA NA NA 2.9E-07

RADIONUCLIDE TOTAL 4.8E-06 -- -- -- 5E-06 -- -- -- --

EXPOSURE POINT TOTAL 5E-06 0E+00

EXPOSURE MEDIUM TOTAL 5E-06 0E+00

PRODUCE TOTAL 5E-06 0E+00
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TABLE 9-F-BKG.U
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK (1) NON-CARCINOGENIC HAZARD QUOTIENT (1)

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

RECEPTOR TOTAL 3E-05 1E-03
TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA 1E-03

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 07/09/10 --
Checked by / Date: JHP 07/09/10 --

--
TOTAL KIDNEY HI = 1.3E-03

--
--
--
--
--
--
--
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TABLE 10-F-BKG.U
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL BACKGROUND

CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 0E+00

Ra-226+D 6.0E-08 NA NA 7.8E-06 7.9E-06 NA NA NA

RADIONUCLIDE TOTAL 6.0E-08 -- -- 7.8E-06 8E-06

EXPOSURE POINT TOTAL 8E-06 0E+00

EXPOSURE MEDIUM TOTAL 8E-06 0E+00

SOIL AIR DUST AT BACKGROUND

CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 0E+00

Ra-226+D NA 1.4E-11 NA NA 1.4E-11 NA NA NA

RADIONUCLIDE TOTAL -- 1.4E-11 -- -- 1E-11 -- -- -- --

EXPOSURE POINT TOTAL 1E-11 0E+00

EXPOSURE MEDIUM TOTAL 1E-11 0E+00

SOIL TOTAL 8E-06 0E+00
PRODUCE PRODUCE BACKGROUND Ra-226+D 1.0E-07 NA NA NA 1.0E-07 NA NA NA

RADIONUCLIDE TOTAL 1.0E-07 -- -- -- 1E-07 -- -- -- --

EXPOSURE POINT TOTAL 1E-07 0E+00

EXPOSURE MEDIUM TOTAL 1E-07 0E+00

PRODUCE TOTAL 1E-07 0E+00
RECEPTOR TOTAL 8E-06 --

TOTAL RISK ACROSS ALL MEDIA 8E-06 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 07/09/10 --
Checked by / Date: JHP 07/09/10 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT

CHEMICALEXPOSURE 
MEDIUM

MEDIUM
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TABLE 10-F-BKG.U
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

SOIL SURFACE SOIL BACKGROUND

CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 0E+00

Ra-226+D 1.2E-07 NA NA 2.5E-05 2.5E-05 NA NA NA

RADIONUCLIDE TOTAL 4.3E-07 -- -- 2.5E-05 3E-05

EXPOSURE POINT TOTAL 3E-05 0E+00

EXPOSURE MEDIUM TOTAL 3E-05 0E+00

SOIL AIR DUST AT BACKGROUND

CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 0E+00

Ra-226+D NA 6.1E-11 NA NA 6.1E-11 NA NA NA

RADIONUCLIDE TOTAL -- 7.6E-11 -- -- 8E-11 -- -- -- --

EXPOSURE POINT TOTAL 8E-11 0E+00

EXPOSURE MEDIUM TOTAL 8E-11 0E+00

SOIL TOTAL 3E-05 0E+00
PRODUCE PRODUCE BACKGROUND Ra-226+D 2.7E-06 NA NA NA 2.7E-06 NA NA NA

RADIONUCLIDE TOTAL 4.2E-06 -- -- -- 4E-06 -- -- -- --

EXPOSURE POINT TOTAL 4E-06 0E+00

EXPOSURE MEDIUM TOTAL 4E-06 0E+00

PRODUCE TOTAL 4E-06 0E+00
RECEPTOR TOTAL 3E-05 --

TOTAL RISK ACROSS ALL MEDIA 3E-05 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 07/09/10 --
Checked by / Date: JHP 07/09/10 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICAL

EXPOSURE 
MEDIUMMEDIUM

P:\Nuclear Metals\Nuclear Metals RI FS EECA\HHRA\BHHRA\Spreadsheets\
F-Nat-U-SS-Adult-Res.xls, SUMMARY-COCs Page 1 of 1 10/8/2010



APPENDIX L2 
 

Statistical Evaluation of Select Analyte 
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38

A B C D E F G H I J K L

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

WMW Critical Value (0.050) 1.645

P-Value 0.525

Conclusion with Alpha = 0.05

H0: Mean/Median of Site or AOC  <= Mean/Median of Background

Site Rank Sum W-Stat 147355

WMW Test U-Stat -0.0634

SE of Mean    0.0974 0.336

Wilcoxon-Mann-Whitney (WMW) Test

Median    5.17 5.19

SD    2.253 1.3

Maximum    34.5 7.59

Mean    5.395 5.269

Number of Distinct Observations    161 15

Minimum    0.0213 3.57

Number of Valid Observations    535 15

Number of Missing Values    20 0

Area of Concern Data: Thorium

Background Data: Thorium Back

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs 

THORIUM

From File   SO_2009_ProUCL_Arsenic_Thorium.wst
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A B C D E F G H I J K L

    Do Not Reject H0, Conclude Site <= Background

    P-Value >= alpha (0.05)

WMW Critical Value (0.050) 1.645

P-Value 1

Conclusion with Alpha = 0.05

H0: Mean/Median of Site or AOC  <= Mean/Median of Background

Site Rank Sum W-Stat 145311

WMW Test U-Stat -3.431

SE of Mean    0.204 0.719

Wilcoxon-Mann-Whitney (WMW) Test

Median    5.7 7.8

SD    4.714 2.784

Maximum    53.6 14.1

Mean    6.776 8.76

Number of Distinct Observations    130 15

Minimum    0.213 4

Number of Valid Observations    535 15

Number of Missing Values    20 0

Area of Concern Data: Arsenic

Background Data: Arsenic Back

Raw Statistics

Site Background

Selected Null Hypothesis   Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis   Site or AOC Mean/Median Greater Than Background Mean/Median

Full Precision   OFF

Confidence Coefficient   95%

Substantial Difference   0

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs

ARSENIC

From File   SO_2009_ProUCL_Arsenic_Thorium.wst



APPENDIX M 

Identification of Chemicals of Concern: RAGS Part D ‘Table 10’s’ 



RAGS Part D Table 10’s 

This appendix provides RAGS Part D ‘Table 10’s’.  The ‘Table 10’s’ are used to identify the chemicals of 

potential concern (COPCs) that contribute significantly to exposure areas with risks that exceed 10‐4 or 

HI values that exceed 1.  COPCs that ‘significantly’ contribute to risks are identified as chemicals of 

concern (COCs), and are defined as those with total cancer risks greater than 10‐6 or total HI values 

greater than 1.   

As indicated in the risk assessment, exposure areas associated with risks that exceed 10‐4 or a HI of 1 

include subsurface and/or surface soil at exposure areas A4, A5, A6, B2, B4, B5, sediment at the Cooling 

Pond, and all six groundwater exposure areas.  Therefore, Table 10’s are presented in this appendix for 

these EAs.   For each of these EAs, Table 10’s are presented for all receptor exposure scenarios for which 

risks exceed 10‐4 or a HI of 1.   

For exposure scenarios where both children and adult receptor subpopulations are evaluated, including 

passive recreational and residential land use scenarios, COCs are identified based on non‐cancer risks 

using HI values calculated for the child receptor, and on cancer risks using the total cancer risk for the 

child and adult populations.  To document the calculation of total cancer risks, separate Table 10’s are 

presented for the child and adult receptors, with a third Table 10 presenting the total cancer risks (child 

and adult cancer risks summed together) as well as the total non‐cancer risk based on the child HI 

values.  Care was taken to ensure that COPCs that did not contribute risks in excess of 10‐6 for either the 

child or adult receptors individually, but did contribute risks in excess of 10‐6 when child and adult risks 

were summed together, were identified as COCs.   

For some receptor scenarios the total HI was greater than 1 due to target organ HI values in excess of 1; 

however, no individual COPCs were associated with HI values greater than 1.  In these situations, which 

occurred because of additive hazards from both Aroclor‐1254 and Aroclor‐1260, the individual HI values 

for Aroclor‐1254 and Aroclor‐1260, along with the total HI values (sum of HI values for Aroclor‐1254 and 

Arcolor‐1260) are presented in the Table 10’s. 

Total risks for uranium (depleted and natural) and thorioium‐232 were identified by summing the risks 

for all isotopes within the decay chains for those radionuclides.  In some cases, certain isotopes 

contributed insignificantly to total uranium or thorium risks (e.g., were associated with cancer risks 

orders of magnitude below 10‐6), and those isotopes were subsequently excluded from the total risk 

calculations in the Table 10’s. 

The total cancer risk and HI values presented for the COCs in the Table 10’s will be used to derive 

preliminary remediation goals (PRGs) in the Feasibility Study. 
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TABLE 10-C.6
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - CURRENT 6 - FENCED AREA (COOLING POND) - ADOLESCENT TRESPASSER - OLDER CHILD/ADOLESCENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: CURRENT 6 - FENCED AREA (COOLING POND) 
RECEPTOR POPULATION: TRESPASER
RECEPTOR AGE: OLDER CHILD/ADOLESCENT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL
EXTERNAL 

(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
FENCED AREA (COOLING 

POND) CHEMICAL TOTAL -- -- 3E-01
EXPOSURE POINT TOTAL 0E+00 3E-01

EXPOSURE MEDIUM TOTAL 0E+00 3E-01

SEDIMENT SEDIMENT COOLING POND Aroclor-1254 Immune System 1.7E+00 NA 2.4E+00 4.2E+00
EXPOSURE POINT TOTAL 0E+00 1.7E+00 2.4E+00 4E+00

EXPOSURE MEDIUM TOTAL 0E+00 1.7E+00 2.4E+00 4E+00

SURACE WATER SURFACE WATER COOLING POND
EXPOSURE POINT TOTAL 0E+00 3E-03

EXPOSURE MEDIUM TOTAL 0E+00 3E-03

RECEPTOR TOTAL 0E+00 4E+00
TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 4.2E+00
--
--
--
--
--
--
--
--

EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICALMEDIUM
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TABLE 10-F.7
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A4 - AOI 14 NORTH - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A4 - AOI 14 NORTH
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 14 NORTH
Aroclor-1254 NA NA Immune System 1.0E+00 NA 4.0E-01 1.4E+00
Aroclor-1260 -- NA -- NA Immune System 2.5E-01 NA 9.8E-02 3.5E-01

CHEMICAL TOTAL -- -- 0E+00 1.3E+00 -- 5.0E-01 2E+00

RADIONUCLIDE TOTAL -- -- 0E+00
EXPOSURE POINT TOTAL 0E+00 2E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00
SOIL AIR DUST AT AOI 14 NORTH Aoclor-1254 NA -- NA

Aroclor-1260 NA -- NA

CHEMICAL TOTAL -- -- -- 0E+00 -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 2E+00
PRODUCE TOTAL 0E+00 0E+00
RECEPTOR TOTAL 0E+00 2E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/24/12 --
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 1.8E+00
--
--
--
--
--
--
--
--

EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICALMEDIUM



C:\Users\jpeters\Documents\FILES\Nuclear Metals RI FS EECA\HHRA\BHHRA\Calcs to xfer to M directory\
Residential Table 10s - 121016.xls, A5 SS Child Page 1 of 1 10/26/2012

TABLE 10-F.11
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)pyrene 2.3E-06 NA 8.5E-07 NA 3.2E-06
Aroclor-1254 1.6E-05 NA 6.4E-06 NA 2.3E-05 Immune System 4.8E+00 NA 1.9E+00 6.6E+00
Aroclor-1260 2.4E-06 NA 9.4E-07 NA 3.3E-06
Arsenic 6.6E-06 NA 5.5E-07 NA 7.1E-06
CHEMICAL TOTAL 2.8E-05 -- 8.7E-06 -- 4E-05 4.8E+00 -- 1.9E+00 7E+00
Uranium-238+D 1.1E-06 NA NA 6.4E-06 7.5E-06
Uranium-235+D 1.0E-08 NA NA 4.0E-07 4.1E-07
Uranium-234 1.4E-07 NA NA 2.4E-09 1.4E-07
Thorium-232 2.5E-08 NA NA 4.0E-10 2.5E-08
Radium-228+D 2.5E-07 NA NA 5.3E-06 5.5E-06
Thorium-228+D 8.8E-08 NA NA 9.0E-06 9.1E-06
RADIONUCLIDE TOTAL 1.4E-06 -- -- 2.1E-05 2E-05

EXPOSURE POINT TOTAL 6E-05 7E+00
EXPOSURE MEDIUM TOTAL 6E-05 7E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Benzo(a)pyrene NA 9.4E-13 NA NA 9.4E-13
Aroclor-1254 NA 1.2E-11 NA NA 1.2E-11
Aroclor-1260 NA 1.8E-12 NA NA 1.8E-12
Arsenic NA 5.0E-11 NA NA 5.0E-11
CHEMICAL TOTAL -- 6.5E-11 -- -- 7E-11 -- -- -- 0E+00
Uranium-238+D NA 6.6E-10 NA NA 6.6E-10
Uranium-235+D NA 9.6E-12 NA NA 9.6E-12
Uranium-234 NA 1.4E-10 NA NA 1.4E-10
Thorium-232 NA 6.4E-11 NA NA 6.4E-11
Radium-228+D NA 7.7E-12 NA NA 7.7E-12
Thorium-228+D NA 2.1E-10 NA NA 2.1E-10
RADIONUCLIDE TOTAL -- 8.8E-10 -- -- 9E-10 -- -- -- --

EXPOSURE POINT TOTAL 9E-10 0E+00
EXPOSURE MEDIUM TOTAL 9E-10 0E+00

SOIL TOTAL 6E-05 7E+00
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 9.0E-08 NA NA NA 9.0E-08

Uranium-235+D 9.6E-10 NA NA NA 9.6E-10
Uranium-234 1.2E-08 NA NA NA 1.2E-08
Thorium-232 8.2E-10 NA NA NA 8.2E-10
Radium-228+D 3.5E-07 NA NA NA 3.5E-07
Thorium-228+D 2.6E-09 NA NA NA 2.6E-09
RADIONUCLIDE TOTAL 4.4E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00
EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00

RECEPTOR TOTAL 6E-05 7E+00
TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 7E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/24/12 --
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 6.6E+00
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.13
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)pyrene 3.4E-07 NA 1.8E-07 NA 5.2E-07
Aroclor-1254 7.0E-06 NA 3.9E-06 NA 1.1E-05
Aroclor-1260 1.0E-06 NA 5.7E-07 NA 1.6E-06
Arsenic 2.8E-06 NA 3.4E-07 NA 3.2E-06

CHEMICAL TOTAL 1.1E-05 -- 4.8E-06 -- 2E-05 -- -- -- 0E+00
Uranium-238+D 2.2E-06 NA NA 2.0E-05 2.2E-05
Uranium-235+D 2.3E-08 NA NA 1.3E-06 1.3E-06
Uranium-234 2.8E-07 NA NA 7.5E-09 2.9E-07
Thorium-232 5.0E-08 NA NA 1.2E-09 5.1E-08
Radium-228+D 5.0E-07 NA NA 1.6E-05 1.7E-05
Thorium-228+D 1.8E-07 NA NA 2.8E-05 2.8E-05

RADIONUCLIDE TOTAL 2.9E-06 -- -- 6.4E-05 7E-05
EXPOSURE POINT TOTAL 8E-05 0E+00

EXPOSURE MEDIUM TOTAL 8E-05 0E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Benzo(a)pyrene NA 7.4E-13 NA NA 7.4E-13
Aroclor-1254 NA 2.9E-11 NA NA 2.9E-11
Aroclor-1260 NA 4.2E-12 NA NA 4.2E-12
Arsenic NA 1.2E-10 NA NA 1.2E-10
CHEMICAL TOTAL -- 1.5E-10 -- -- 1E-10 -- -- -- 0E+00
Uranium-238+D NA 3.0E-09 NA NA 3.0E-09
Uranium-235+D NA 4.3E-11 NA NA 4.3E-11
Uranium-234 NA 6.1E-10 NA NA 6.1E-10
Thorium-232 NA 2.8E-10 NA NA 2.8E-10
Radium-228+D NA 3.4E-11 NA NA 3.4E-11
Thorium-228+D NA 9.4E-10 NA NA 9.4E-10
RADIONUCLIDE TOTAL -- 3.9E-09 -- -- 4E-09 -- -- -- --

EXPOSURE POINT TOTAL 4E-09 0E+00
EXPOSURE MEDIUM TOTAL 4E-09 0E+00

SOIL TOTAL 8E-05 0E+00
PRODUCE PRODUCE AOI 8 SWEEPINGS AREA Uranium-238+D 2.3E-06 NA NA NA 2.3E-06

Uranium-235+D 2.5E-08 NA NA NA 2.5E-08
Uranium-234 3.1E-07 NA NA NA 3.1E-07
Thorium-232 2.1E-08 NA NA NA 2.1E-08
Radium-228+D 9.1E-06 NA NA NA 9.1E-06
Thorium-228+D 6.7E-08 NA NA NA 6.7E-08

RADIONUCLIDE TOTAL 1.1E-05 -- -- -- 1E-05 -- -- -- --
EXPOSURE POINT TOTAL 1E-05 0E+00

EXPOSURE MEDIUM TOTAL 1E-05 0E+00
PRODUCE TOTAL 1E-05 0E+00

RECEPTOR TOTAL 9E-05 --
TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/24/12 --
Checked by / Date: JHP 05/29/12 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-A5SS TOTAL 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Benzo(a)pyrene 2.7E-06 1.7E-12 1.0E-06 NA NA 3.7E-06
Aroclor-1254 2.3E-05 4.1E-11 1.0E-05 NA NA 3.4E-05 Immune System 4.8E+00 NA 1.9E+00 NA 6.6E+00
Aroclor-1260 3.4E-06 6.0E-12 1.5E-06 NA NA 4.9E-06
Arsenic 9.4E-06 1.7E-10 8.9E-07 NA NA 1.0E-05

CHEMICAL TOTAL 4E-05 2E-10 1E-05 -- -- 5E-05 5E+00 -- 2E+00 -- 7E+00
Uranium-238+D 3.3E-06 3.6E-09 NA 2.6E-05 2.4E-06 3.2E-05
Uranium-235+D 3.3E-08 5.3E-11 NA 1.7E-06 2.6E-08 1.8E-06
Uranium-234 4.2E-07 7.5E-10 NA 9.9E-09 3.2E-07 7.5E-07

Uranium - Total 3.4E-05
Thorium-232 7.5E-08 3.4E-10 NA 1.6E-09 2.2E-08 9.9E-08
Radium-228+D 7.4E-07 4.2E-11 NA 2.2E-05 9.4E-06 3.2E-05
Thorium-228+D 2.6E-07 1.1E-09 NA 3.7E-05 7.0E-08 3.7E-05

Thorium 232 - Total 6.9E-05
RADIONUCLIDE TOTAL 5E-06 6E-09 -- 9E-05 1E-05 1E-04 NA NA NA NA

EXPOSURE ROUTE TOTAL 4E-05 6E-09 1E-05 9E-05 1E-05 2E-04 5E+00 -- 2E+00 7E+00

RECEPTOR TOTAL 2E-04 7E+00

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL IMMUNE SYSTEM HI = 6.6E+00
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
--
--
--
--
--
--

CHEMICALMEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT



TABLE 10-A5SO TOTAL 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL AOI 8 Sweepings Area
Aroclor-1254 NA NA Immune System 2.8E+00 NA 1.1E+00 3.9E+00
Aroclor-1260 -- NA -- NA Immune System 3.8E-01 NA 1.5E-01 5.3E-01

CHEMICAL TOTAL -- -- 0E+00 3.9E+00 -- 1.2E+00 5E+00

RADIONUCLIDE TOTAL -- -- 0E+00

EXPOSURE POINT TOTAL 0E+00 5E+00

EXPOSURE MEDIUM TOTAL 0E+00 5E+00

SOIL AIR DUST AT AOI 8 Sweepings Area Aoclor-1254 NA -- NA
Aroclor-1260 NA -- NA

CHEMICAL TOTAL -- -- -- 0E+00 -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- 0E+00 -- -- -- --

EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00

SOIL TOTAL 0E+00 5E+00
PRODUCE TOTAL 0E+00 0E+00
RECEPTOR TOTAL 0E+00 5E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 5E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/24/12 --
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 4.4E+00
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

G:\37285_de_maximis\000\Deliverables\HHRA\Draft Final to EPA\Appendices\Appendix M\
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TABLE 10-F.15
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL EAST Benzo(a)pyrene 7.2E-06 NA 2.6E-06 NA 9.8E-06
Benzo(b)fluoranthene 1.8E-06 NA 6.6E-07 NA 2.5E-06
Aroclor-1254 2.6E-06 NA 1.0E-06 NA 3.6E-06
Arsenic 5.4E-06 NA 4.5E-07 NA 5.8E-06
Uranium Kidney 7.8E+00 NA 7.8E+00

CHEMICAL TOTAL 1.7E-05 -- 4.7E-06 -- 2E-05 7.8E+00 -- -- 8E+00
Uranium-238+D 1.1E-05 NA NA 6.3E-05 7.3E-05
Uranium-235+D 1.1E-07 NA NA 3.8E-06 3.9E-06
Uranium-234 1.4E-06 NA NA 2.3E-08 1.4E-06
Thorium-232 2.7E-08 NA NA 4.3E-10 2.7E-08
Radium-228+D 2.7E-07 NA NA 5.7E-06 6.0E-06
Thorium-228+D 9.5E-08 NA NA 9.8E-06 9.9E-06

RADIONUCLIDE TOTAL 1.3E-05 -- -- 8.2E-05 9E-05
EXPOSURE POINT TOTAL 1E-04 8E+00

EXPOSURE MEDIUM TOTAL 1E-04 8E+00

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST Benzo(a)pyrene NA 2.9E-12 NA NA 2.9E-12
Benzo(b)fluoranthene NA 7.2E-13 NA NA 7.2E-13
Aroclor-1254 NA 2.0E-12 NA NA 2.0E-12
Arsenic NA 4.1E-11 NA NA 4.1E-11
Uranium NA Kidney NA 4.1E-05 NA 4.1E-05

CHEMICAL TOTAL -- 4.7E-11 -- -- 5E-11 -- 4.1E-05 -- 4E-05
Uranium-238+D NA 6.5E-09 NA NA 6.5E-09
Uranium-235+D NA 9.0E-11 NA NA 9.0E-11
Uranium-234 NA 1.3E-09 NA NA 1.3E-09
Thorium-232 NA 6.9E-11 NA NA 6.9E-11
Radium-228+D NA 8.4E-12 NA NA 8.4E-12
Thorium-228+D NA 2.3E-10 NA NA 2.3E-10

RADIONUCLIDE TOTAL -- 8.2E-09 -- -- 8E-09 -- -- -- --
EXPOSURE POINT TOTAL 8E-09 4E-05

EXPOSURE MEDIUM TOTAL 8E-09 4E-05
SOIL TOTAL 1E-04 8E+00

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST Uranium-238+D 8.8E-07 NA NA NA 8.8E-07
Uranium-235+D 9.1E-09 NA NA NA 9.1E-09
Uranium-234 1.2E-07 NA NA NA 1.2E-07
Thorium-232 8.9E-10 NA NA NA 8.9E-10
Radium-228+D 3.8E-07 NA NA NA 3.8E-07
Thorium-228+D 2.8E-09 NA NA NA 2.8E-09

RADIONUCLIDE TOTAL 1.4E-06 -- -- -- 1E-06 -- -- -- --
EXPOSURE POINT TOTAL 1E-06 0E+00

EXPOSURE MEDIUM TOTAL 1E-06 0E+00
PRODUCE TOTAL 1E-06 0E+00

RECEPTOR TOTAL 1E-04 7.8E+00
TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 7.8E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 --

--
TOTAL KIDNEY HI = 7.8E+00

--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.17
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST Benzo(a)pyrene 1.0E-06 NA 5.4E-07 NA 1.6E-06
Benzo(b)fluoranthene 2.6E-07 NA 1.4E-07 NA 4.0E-07
Aroclor-1254 1.1E-06 NA 6.3E-07 NA 1.8E-06
Arsenic 2.3E-06 NA 2.8E-07 NA 2.6E-06

CHEMICAL TOTAL 4.5E-06 -- 1.4E-06 -- 6E-06 -- -- -- 0E+00
Uranium-238+D 2.2E-05 NA NA 2.0E-04 2.2E-04
Uranium-235+D 2.1E-07 NA NA 1.2E-05 1.2E-05
Uranium-234 2.7E-06 NA NA 7.3E-08 2.8E-06
Thorium-232 5.4E-08 NA NA 1.3E-09 5.5E-08
Radium-228+D 5.4E-07 NA NA 1.8E-05 1.8E-05
Thorium-228+D 1.9E-07 NA NA 3.1E-05 3.1E-05

RADIONUCLIDE TOTAL 2.5E-05 -- -- 2.6E-04 3E-04
EXPOSURE POINT TOTAL 3E-04 0E+00

EXPOSURE MEDIUM TOTAL 3E-04 0E+00

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST Benzo(a)pyrene NA 2.3E-12 NA NA 2.3E-12
Benzo(b)fluoranthene NA 5.7E-13 NA NA 5.7E-13
Aroclor-1254 NA 4.6E-12 NA NA 4.6E-12
Arsenic NA 9.6E-11 NA NA 9.6E-11

CHEMICAL TOTAL -- 1.0E-10 -- -- 1E-10 -- -- -- 0E+00
Uranium-238+D NA 2.9E-08 NA NA 2.9E-08
Uranium-235+D NA 4.0E-10 NA NA 4.0E-10
Uranium-234 NA 6.0E-09 NA NA 6.0E-09
Thorium-232 NA 3.1E-10 NA NA 3.1E-10
Radium-228+D NA 3.7E-11 NA NA 3.7E-11
Thorium-228+D NA 1.0E-09 NA NA 1.0E-09

RADIONUCLIDE TOTAL -- 3.7E-08 -- -- 4E-08 -- -- -- --
EXPOSURE POINT TOTAL 4E-08 0E+00

EXPOSURE MEDIUM TOTAL 4E-08 0E+00
SOIL TOTAL 3E-04 0E+00

PRODUCE PRODUCE
AOI 7 & 11 INDUSTRIAL AREA 

EAST Uranium-238+D 2.3E-05 NA NA NA 2.3E-05
Uranium-235+D 2.3E-07 NA NA NA 2.3E-07
Uranium-234 3.0E-06 NA NA NA 3.0E-06
Thorium-232 2.3E-08 NA NA NA 2.3E-08
Radium-228+D 9.9E-06 NA NA NA 9.9E-06
Thorium-228+D 7.3E-08 NA NA NA 7.3E-08

RADIONUCLIDE TOTAL 3.6E-05 -- -- -- 4E-05 -- -- -- --
EXPOSURE POINT TOTAL 4E-05 0E+00

EXPOSURE MEDIUM TOTAL 4E-05 0E+00
PRODUCE TOTAL 4E-05 0E+00

RECEPTOR TOTAL 3E-04 --
TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-A6 SS TOTAL 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL Benzo(a)pyrene 8.2E-06 5.1E-12 3.2E-06 NA NA 1.1E-05
Benzo(b)fluoranthene 2.1E-06 1.3E-12 8.0E-07 NA NA 2.9E-06
Aroclor-1254 3.7E-06 6.6E-12 1.7E-06 NA NA 5.4E-06
Arsenic 7.7E-06 1.4E-10 7.3E-07 NA NA 8.4E-06
Uranium Kidney 7.8E+00 4.1E-05 NA NA 7.8E+00

CHEMICAL TOTAL 2E-05 1E-10 6E-06 -- -- 3E-05 8E+00 4E-05 -- -- 8E+00
Uranium-238+D 3.2E-05 3.6E-08 NA 2.6E-04 2.4E-05 3.1E-04
Uranium-235+D 3.2E-07 4.9E-10 NA 1.6E-05 2.4E-07 1.6E-05
Uranium-234 4.1E-06 7.4E-09 NA 9.7E-08 3.2E-06 7.4E-06

Uranium - Total 3.4E-04
Thorium-232 8.1E-08 3.8E-10 NA 1.7E-09 2.4E-08 1.1E-07
Radium-228+D 8.1E-07 4.6E-11 NA 2.4E-05 1.0E-05 3.5E-05
Thorium-228+D 2.9E-07 1.3E-09 NA 4.0E-05 7.6E-08 4.1E-05

Thorium 232 - Total 7.6E-05
RADIONUCLIDE TOTAL 4E-05 5E-08 -- 3E-04 4E-05 4E-04 NA NA NA NA

EXPOSURE ROUTE TOTAL 6E-05 5E-08 6E-06 3E-04 4E-05 4E-04 8E+00 4E-05 -- 8E+00

RECEPTOR TOTAL 4E-04 8E+00

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL KIDNEY HI = 8E+00

--
--
--
--
--
--
--

CHEMICAL

AOI 7 & 11 INDUSTRIAL 
AREA EAST

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.16
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST Benzo(a)pyrene 4.3E-06 NA 1.6E-06 NA 5.9E-06
Aroclor-1254 1.8E-05 NA 7.2E-06 NA 2.6E-05 Immune System 5.4E+00 NA 2.1E+00 7.4E+00
Aroclor-1260 2.6E-06 NA 1.0E-06 NA 3.6E-06
Arsenic 3.9E-06 NA 3.3E-07 NA 4.3E-06
Uranium NA Kidney 3.3E+00 NA 3.3E+00

CHEMICAL TOTAL 2.9E-05 -- 1.0E-05 -- 4E-05 8.7E+00 -- 2.1E+00 1.1E+01
Uranium-238+D 4.6E-06 NA NA 2.7E-05 3.1E-05
Uranium-235+D 4.7E-08 NA NA 1.7E-06 1.7E-06
Uranium-234 5.8E-07 NA NA 9.9E-10 5.8E-07
Thorium-232 3.6E-08 NA NA 5.7E-10 3.7E-08
Radium-228+D 3.5E-07 NA NA 7.5E-06 7.9E-06
Thorium-228+D 1.3E-07 NA NA 1.3E-05 1.3E-05

RADIONUCLIDE TOTAL 5.1E-06 -- -- 4.9E-05 5E-05
EXPOSURE POINT TOTAL 9E-05 1E+01

EXPOSURE MEDIUM TOTAL 9E-05 1E+01

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST Benzo(a)pyrene NA 1.7E-12 NA NA 1.7E-12
Aroclor-1254 NA 1.4E-11 NA NA 1.4E-11
Aroclor-1260 NA 2.0E-12 NA NA 2.0E-12
Arsenic NA 3.0E-11 NA NA 3.0E-11
Uranium NA Kidney NA 1.8E-05 NA 1.8E-05

CHEMICAL TOTAL -- 4.8E-11 -- -- 5E-11 -- 1.8E-05 -- 2E-05
Uranium-238+D NA 2.8E-09 NA NA 2.8E-09
Uranium-235+D NA 4.0E-11 NA NA 4.0E-11
Uranium-234 NA 5.7E-10 NA NA 5.7E-10
Thorium-232 NA 9.1E-11 NA NA 9.1E-11
Radium-228+D NA 1.1E-11 NA NA 1.1E-11
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10

RADIONUCLIDE TOTAL -- 3.1E-09 -- -- 3E-09 -- -- -- --
EXPOSURE POINT TOTAL 3E-09 2E-05

EXPOSURE MEDIUM TOTAL 3E-09 2E-05
SOIL TOTAL 9E-05 1E+01

PRODUCE PRODUCE OI 7 & 11 INDUSTRIAL AREA EASUranium-238+D 3.8E-07 NA NA NA 3.8E-07
Uranium-235+D 4.0E-09 NA NA NA 4.0E-09
Uranium-234 5.0E-08 NA NA NA 5.0E-08
Thorium-232 1.2E-09 NA NA NA 1.2E-09
Radium-228+D 5.0E-07 NA NA NA 5.0E-07
Thorium-228+D 3.7E-09 NA NA NA 3.7E-09

 
RADIONUCLIDE TOTAL 8.9E-07 -- -- -- 9E-07 -- -- -- --

EXPOSURE POINT TOTAL 9E-07 0E+00
EXPOSURE MEDIUM TOTAL 9E-07 0E+00

PRODUCE TOTAL 9E-07 0E+00

RECEPTOR TOTAL 9E-05 1.1E+01
TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA 1.1E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/31/12 --
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 7.4E+00
TOTAL KIDNEY HI = 3.3E+00

--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.18
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

Benzo(a)pyrene 6.2E-07 NA 3.6E-07 NA 9.8E-07
SOIL SUBSURFACE SOIL Aroclor-1254 7.9E-06 NA 4.4E-06 NA 1.2E-05

Aroclor-1260 1.1E-06 NA 6.3E-07 NA 1.8E-06
Arsenic 1.7E-06 NA 2.0E-07 NA 1.9E-06

CHEMICAL TOTAL 1.1E-05 -- 5.2E-06 -- 2E-05 -- -- -- 0E+00
Uranium-238+D 9.2E-06 NA NA 8.3E-05 9.2E-05
Uranium-235+D 9.4E-08 NA NA 5.3E-06 5.4E-06
Uranium-234 1.2E-06 NA NA 3.1E-08 1.2E-06
Thorium-232 7.1E-08 NA NA 1.8E-09 7.3E-08
Radium-228+D 7.1E-07 NA NA 2.3E-05 2.4E-05
Thorium-228+D 2.5E-07 NA NA 4.0E-05 4.0E-05

RADIONUCLIDE TOTAL 1.1E-05 -- -- 1.5E-04 2E-04
EXPOSURE POINT TOTAL 2E-04 0E+00

EXPOSURE MEDIUM TOTAL 2E-04 0E+00
Benzo(a)pyrene NA 1.4E-12 NA NA 1.4E-12( , , )py

SOIL AIR Aroclor-1254 NA 3.2E-11 NA NA 3.2E-11
Aroclor-1260 NA 4.6E-12 NA NA 4.6E-12
Arsenic NA 7.0E-11 NA NA 7.0E-11

CHEMICAL TOTAL -- 1.1E-10 -- -- 1E-10 -- -- -- 0E+00
Uranium-238+D NA 1.2E-08 NA NA 1.2E-08
Uranium-235+D NA 1.8E-10 NA NA 1.8E-10
Uranium-234 NA 2.5E-09 NA NA 2.5E-09
Thorium-232 NA 4.1E-10 NA NA 4.1E-10
Radium-228+D NA 4.9E-11 NA NA 4.9E-11
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09

RADIONUCLIDE TOTAL -- 1.6E-08 -- -- 2E-08 -- -- -- --
EXPOSURE POINT TOTAL 2E-08 0E+00

EXPOSURE MEDIUM TOTAL 2E-08 0E+00
SOIL TOTAL 2E-04 0E+00

PRODUCE PRODUCE Uranium-238+D 9.7E-06 NA NA NA 9.7E-06
Uranium-235+D 1.0E-07 NA NA NA 1.0E-07
Uranium-234 1.3E-06 NA NA NA 1.3E-06
Thorium-232 3.0E-08 NA NA NA 3.0E-08
Radium-228+D 1.3E-05 NA NA NA 1.3E-05
Thorium-228+D 9.6E-08 NA NA NA 9.6E-08

 
RADIONUCLIDE TOTAL 2.4E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 0E+00
EXPOSURE MEDIUM TOTAL 2E-05 0E+00

PRODUCE TOTAL 2E-05 0E+00
RECEPTOR TOTAL 2E-04 --

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/31/12 --
Checked by / Date: JHP 06/01/12 --

--
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

AOI 7 & 11 INDUSTRIAL AREA 
EAST

AOI 7 & 11 INDUSTRIAL AREA 
EAST

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST
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TABLE 10-A6SUBS TOTAL 
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL Benzo(a)pyrene 4.9E-06 3.1E-12 1.9E-06 NA NA 6.8E-06
Aroclor-1254 2.6E-05 4.6E-11 1.2E-05 NA NA 3.8E-05 Immune System 5.4E+00 2.1E+00 NA 7.4E+00
Aroclor-1260 3.7E-06 6.6E-12 1.7E-06 NA NA 5.4E-06
Arsenic 5.6E-06 1.0E-10 5.3E-07 NA NA 6.1E-06
Uranium Kidney 3.3E+00 1.8E-05 NA 3.3E+00

CHEMICAL TOTAL 4E-05 2E-10 2E-05 -- -- 6E-05 9E+00 2E-05 2E+00 -- 1.1E+01
Uranium-238+D 1.4E-05 1.5E-08 NA 1.1E-04 1.0E-05 1.3E-04
Uranium-235+D 1.4E-07 2.2E-10 NA 7.0E-06 1.1E-07 7.2E-06
Uranium-234 1.7E-06 3.1E-09 NA 3.2E-08 1.3E-06 3.1E-06

Uranium - Total 1.4E-04
Thorium-232 1.1E-07 5.0E-10 NA 2.4E-09 3.1E-08 1.4E-07
Radium-228+D 1.1E-06 6.0E-11 NA 3.1E-05 1.3E-05 4.5E-05
Thorium-228+D 3.8E-07 1.6E-09 NA 5.3E-05 9.9E-08 5.3E-05

Thorium 232 - Total 9.9E-05
RADIONUCLIDE TOTAL 2E-05 2E-08 -- 2E-04 3E-05 2E-04 NA NA NA NA

EXPOSURE ROUTE TOTAL 6E-05 2E-08 2E-05 2E-04 3E-05 3E-04 9E+00 2E-05 2E+00 1.1E+01

RECEPTOR TOTAL 3E-04 1.1E+01

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL IMMUNE SYSTEM HI = 7.4E+00
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL KIDNEY HI = 3.3E+00

--
--
--
--
--
--
--

CHEMICAL

AOI 7 & 11 INDUSTRIAL 
AREA EAST

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.29
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Benzo(a)pyrene 5.1E-06 NA 1.9E-06 NA 6.9E-06
Aroclor-1254 7.0E-06 NA 2.7E-06 NA 9.7E-06 Immune System 2.0E+00 NA 8.0E-01 2.8E+00
Aroclor-1260 2.8E-05 NA 1.1E-05 NA 3.9E-05 Immune System 8.2E+00 NA 3.2E+00 1.1E+01
Arsenic 1.2E-05 NA 1.0E-06 NA 1.3E-05

CHEMICAL TOTAL 5.3E-05 -- 1.7E-05 -- 7E-05 1.0E+01 -- 4.0E+00 1.4E+01
Uranium-238+D 4.1E-07 NA NA 2.4E-06 2.8E-06
Uranium-235+D 4.4E-09 NA NA 1.6E-07 1.6E-07
Uranium-234 5.5E-08 NA NA 9.4E-10 5.6E-08
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06

RADIONUCLIDE TOTAL 7.5E-07 -- -- 1.7E-05 2E-05
EXPOSURE POINT TOTAL 9E-05 1.4E+01

EXPOSURE MEDIUM TOTAL 9E-05 1.4E+01

SOIL AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND Benzo(a)pyrene NA 2.0E-12 NA NA 2.0E-12

Aroclor-1254 NA 5.3E-12 NA NA 5.3E-12
Aroclor-1260 NA 2.1E-11 NA NA 2.1E-11
Arsenic NA 9.4E-11 NA NA 9.4E-11

CHEMICAL TOTAL -- 1.2E-10 -- -- 1E-10 -- -- -- 0E+00
Uranium-238+D NA 2.5E-10 NA NA 2.5E-10
Uranium-235+D NA 3.7E-12 NA NA 3.7E-12
Uranium-234 NA 5.4E-11 NA NA 5.4E-11
Thorium-232 NA 6.6E-11 NA NA 6.6E-11
Radium-228+D NA 8.0E-12 NA NA 8.0E-12
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10

RADIONUCLIDE TOTAL -- 4.7E-10 -- -- 5E-10 -- -- -- --
EXPOSURE POINT TOTAL 6E-10 0E+00

EXPOSURE MEDIUM TOTAL 6E-10 0E+00
SOIL TOTAL 9E-05 1.4E+01

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND Uranium-238+D 3.3E-08 NA NA NA 3.3E-08
Uranium-235+D 3.8E-10 NA NA NA 3.8E-10
Uranium-234 4.7E-09 NA NA NA 4.7E-09
Thorium-232 8.5E-10 NA NA NA 8.5E-10
Radium-228+D 3.6E-07 NA NA NA 3.6E-07
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09

 
RADIONUCLIDE TOTAL 4.0E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00
EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 9E-05 1.4E+01

TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA 1.4E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 1.4E+01
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.29
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM

--
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TABLE 10-F.31
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

Benzo(a)pyrene 7.4E-07 NA 7.8E-07 NA 1.5E-06

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Aroclor-1254 3.0E-06 NA 1.7E-06 NA 4.6E-06
Aroclor-1260 1.2E-05 NA 6.8E-06 NA 1.9E-05
Arsenic 5.3E-06 NA 6.4E-07 NA 6.0E-06

CHEMICAL TOTAL 2.0E-05 -- 9.1E-06 -- 3E-05 -- -- -- 0E+00
Uranium-238+D 8.1E-07 NA NA 7.4E-06 8.2E-06
Uranium-235+D 8.8E-09 NA NA 4.9E-07 5.0E-07
Uranium-234 1.1E-07 NA NA 2.9E-09 1.1E-07
Thorium-232 5.2E-08 NA NA 1.3E-09 5.3E-08
Radium-228+D 5.1E-07 NA NA 1.7E-05 1.7E-05
Thorium-228+D 1.8E-07 NA NA 2.9E-05 2.9E-05

RADIONUCLIDE TOTAL 1.5E-06 -- -- 5.3E-05 5E-05
EXPOSURE POINT TOTAL 8E-05 0E+00

EXPOSURE MEDIUM TOTAL 8E-05 0E+00
Benzo(a)pyrene NA 1.6E-12 NA NA 1.6E-12

SOIL AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND Aroclor-1254 NA 1.2E-11 NA NA 1.2E-11

Aroclor-1260 NA 5.0E-11 NA NA 5.0E-11
Arsenic NA 2.2E-10 NA NA 2.2E-10

CHEMICAL TOTAL -- 2.8E-10 -- -- 3E-10 -- -- -- 0E+00
Uranium-238+D NA 1.1E-09 NA NA 1.1E-09
Uranium-235+D NA 1.7E-11 NA NA 1.7E-11
Uranium-234 NA 2.4E-10 NA NA 2.4E-10
Thorium-232 NA 2.9E-10 NA NA 2.9E-10
Radium-228+D NA 3.6E-11 NA NA 3.6E-11
Thorium-228+D NA 9.7E-10 NA NA 9.7E-10

RADIONUCLIDE TOTAL -- 2.1E-09 -- -- 2E-09 -- -- -- --
EXPOSURE POINT TOTAL 2E-09 0E+00

EXPOSURE MEDIUM TOTAL 2E-09 0E+00
SOIL TOTAL 8E-05 0E+00

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND Uranium-238+D 8.6E-07 NA NA NA 8.6E-07
Uranium-235+D 9.7E-09 NA NA NA 9.7E-09
Uranium-234 1.2E-07 NA NA NA 1.2E-07
Thorium-232 2.2E-08 NA NA NA 2.2E-08
Radium-228+D 9.4E-06 NA NA NA 9.4E-06
Thorium-228+D 6.9E-08 NA NA NA 6.9E-08

 
RADIONUCLIDE TOTAL 1.0E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00
EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00

RECEPTOR TOTAL 9E-05 --
TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-B2SS TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL Benzo(a)pyrene 5.8E-06 3.6E-12 2.6E-06 NA NA 8.5E-06
Aroclor-1254 9.9E-06 1.8E-11 4.4E-06 NA NA 1.4E-05 Immune System 2.0E+00 NA 8.0E-01 2.8E+00
Aroclor-1260 4.0E-05 7.1E-11 1.8E-05 NA NA 5.8E-05 Immune System 8.2E+00 NA 3.2E+00 1.1E+01
Arsenic 1.8E-05 3.1E-10 1.7E-06 NA NA 1.9E-05

CHEMICAL TOTAL 7E-05 4E-10 3E-05 -- -- 1E-04 1.0E+01 0.0E+00 4.0E+00 -- 1.4E+01
Uranium-238+D 1.2E-06 1.3E-09 NA 9.7E-06 8.9E-07 1.2E-05
Uranium-235+D 1.3E-08 2.1E-11 NA 6.5E-07 1.0E-08 6.7E-07
Uranium-234 1.7E-07 2.9E-10 NA 3.8E-09 1.2E-07 2.9E-07

Uranium - Total 1.3E-05
Thorium-232 7.8E-08 3.6E-10 NA 1.7E-09 2.3E-08 1.0E-07
Radium-228+D 7.7E-07 4.4E-11 NA 2.2E-05 9.8E-06 3.3E-05
Thorium-228+D 2.7E-07 1.2E-09 NA 3.8E-05 7.2E-08 3.9E-05

Thorium 232 - Total 7.2E-05
RADIONUCLIDE TOTAL 3E-06 3E-09 -- 7E-05 1E-05 8E-05 NA NA NA NA

EXPOSURE ROUTE TOTAL 8E-05 4E-09 3E-05 7E-05 1E-05 2E-04 1.0E+01 0.0E+00 4.0E+00 1.4E+01

RECEPTOR TOTAL 2E-04 1.4E+01

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL IMMUNE SYSTEM HI = 1.4E+01

--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND
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TABLE 10-F.30
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Benzo(a)pyrene 1.7E-06 NA 6.2E-07 NA 2.3E-06
Aroclor-1254 3.7E-06 NA 1.5E-06 NA 5.2E-06 Immune System 1.1E+00 NA 4.3E-01 1.5E+00
Aroclor-1260 1.6E-05 NA 6.3E-06 NA 2.2E-05 Immune System 4.7E+00 NA 1.8E+00 6.5E+00
Arsenic 1.4E-05 NA 1.1E-06 NA 1.5E-05

CHEMICAL TOTAL 3.5E-05 -- 9.6E-06 -- 4E-05 5.8E+00 -- 2.3E+00 8E+00
Uranium-238+D 4.0E-07 NA NA 2.3E-06 2.7E-06
Uranium-235+D 4.1E-09 NA NA 1.5E-07 1.5E-07
Uranium-234 4.9E-08 NA NA 8.3E-10 5.0E-08
Thorium-232 2.9E-07 NA NA 4.6E-10 2.9E-07
Radium-228+D 2.9E-07 NA NA 6.1E-06 6.4E-06
Thorium-228+D 1.0E-07 NA NA 1.0E-05 1.1E-05

RADIONUCLIDE TOTAL 7.9E-07 -- -- 1.9E-05 2E-05
EXPOSURE POINT TOTAL 6E-05 8E+00

EXPOSURE MEDIUM TOTAL 6E-05 8E+00

SOIL AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND Benzo(a)pyrene NA 6.9E-13 NA NA 6.9E-13

Aroclor-1254 NA 2.8E-12 NA NA 2.8E-12
Aroclor-1260 NA 1.2E-11 NA NA 1.2E-11
Arsenic NA 1.0E-10 NA NA 1.0E-10

CHEMICAL TOTAL -- 1.2E-10 -- -- 1E-10 -- -- -- 0E+00
Uranium-238+D NA 2.4E-10 NA NA 2.4E-10
Uranium-235+D NA 3.5E-12 NA NA 3.5E-12
Uranium-234 NA 4.8E-11 NA NA 4.8E-11
Thorium-232 NA 7.4E-11 NA NA 7.4E-11
Radium-228+D NA 8.9E-12 NA NA 8.9E-12
Thorium-228+D NA 2.4E-10 NA NA 2.4E-10

RADIONUCLIDE TOTAL -- 4.9E-10 -- -- 5E-10 -- -- -- --
EXPOSURE POINT TOTAL 6E-10 0E+00

EXPOSURE MEDIUM TOTAL 6E-10 0E+00
SOIL TOTAL 6E-05 8E+00

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND Uranium-238+D 3.3E-08 NA NA NA 3.3E-08
Uranium-235+D 3.5E-10 NA NA NA 3.5E-10
Uranium-234 4.2E-09 NA NA NA 4.2E-09
Thorium-232 9.5E-10 NA NA NA 9.5E-10
Radium-228+D 4.1E-07 NA NA NA 4.1E-07
Thorium-228+D 3.0E-09 NA NA NA 3.0E-09

 
RADIONUCLIDE TOTAL 4.4E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00
EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00

RECEPTOR TOTAL 6E-05 8.1E+00
TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 8.1E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 8.1E+00
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.32
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENI
  

NON-
 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

Benzo(a)pyrene 2.5E-07 NA 1.3E-07 NA 3.8E-07
SOIL SUBSURFACE SOIL Aroclor-1254 1.6E-06 NA 8.9E-07 NA 2.5E-06

Aroclor-1260 6.9E-06 NA 3.9E-06 NA 1.1E-05
Arsenic 5.8E-06 NA 7.0E-07 NA 6.5E-06

CHEMICAL TOTAL 1.4E-05 -- 5.5E-06 -- 2E-05 -- -- -- 0E+00
Uranium-238+D 8.0E-07 NA NA 7.2E-06 8.0E-06
Uranium-235+D 8.2E-09 NA NA 4.6E-07 4.7E-07
Uranium-234 9.8E-08 NA NA 2.6E-09 1.0E-07
Thorium-232 5.8E-08 NA NA 1.4E-09 5.9E-08
Radium-228+D 5.8E-07 NA NA 1.9E-05 2.0E-05
Thorium-228+D 2.0E-07 NA NA 3.3E-05 3.3E-05

RADIONUCLIDE TOTAL 1.6E-06 -- -- 5.9E-05 6E-05
EXPOSURE POINT TOTAL 8E-05 0E+00

EXPOSURE MEDIUM TOTAL 8E-05 0E+00
Benzo(a)pyrene NA 5.4E-13 NA NA

SOIL AIR Aroclor-1254 NA 6.6E-12 NA NA 6.6E-12
Aroclor-1260 NA 2.8E-11 NA NA 2.8E-11
Arsenic NA 2.4E-10 NA NA 2.4E-10

CHEMICAL TOTAL -- 2.8E-10 -- -- 3E-10 -- -- -- 0E+00
Uranium-238+D NA 1.1E-09 NA NA 1.1E-09
Uranium-235+D NA 1.5E-11 NA NA 1.5E-11
Uranium-234 NA 2.1E-10 NA NA 2.1E-10
Thorium-232 NA 3.3E-10 NA NA 3.3E-10
Radium-228+D NA 4.0E-11 NA NA 4.0E-11
Thorium-228+D NA 1.1E-09 NA NA 1.1E-09

RADIONUCLIDE TOTAL -- 2.2E-09 -- -- 2E-09 -- -- -- --
EXPOSURE POINT TOTAL 2E-09 0E+00

EXPOSURE MEDIUM TOTAL 2E-09 0E+00
SOIL TOTAL 8E-05 0E+00

PRODUCE PRODUCE
AOI 2 & 4 SOILS AREA AT 

COOLING POND Uranium-238+D 8.4E-07 NA NA NA 8.4E-07
Uranium-235+D 9.0E-09 NA NA NA 9.0E-09
Uranium-234 1.1E-07 NA NA NA 1.1E-07
Thorium-232 2.4E-08 NA NA NA 2.4E-08
Radium-228+D 1.1E-05 NA NA NA 1.1E-05
Thorium-228+D 7.8E-08 NA NA NA 7.8E-08

 
RADIONUCLIDE TOTAL 1.1E-05 -- -- -- 1E-05 -- -- -- --

EXPOSURE POINT TOTAL 1E-05 0E+00
EXPOSURE MEDIUM TOTAL 1E-05 0E+00

PRODUCE TOTAL 1E-05 0E+00

RECEPTOR TOTAL 9E-05 --
TOTAL RISK ACROSS ALL MEDIA 9E-05 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

--
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND
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TABLE 10-B2SUBS TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL Benzo(a)pyrene 2.0E-06 1.2E-12 7.5E-07 NA NA 2.7E-06
Aroclor-1254 5.3E-06 9.4E-12 2.4E-06 NA NA 7.7E-06 Immune System 1.1E+00 NA 4.3E-01 1.5E+00
Aroclor-1260 2.3E-05 4.1E-11 1.0E-05 NA NA 3.3E-05 Immune System 4.7E+00 NA 1.8E+00 6.5E+00
Arsenic 1.9E-05 3.5E-10 1.8E-06 NA NA 2.1E-05

CHEMICAL TOTAL 5E-05 4E-10 2E-05 -- -- 6E-05 6E+00 0E+00 2E+00 -- 8E+00
Uranium-238+D 1.2E-06 1.3E-09 NA 9.5E-06 8.7E-07 1.2E-05
Uranium-235+D 1.2E-08 1.9E-11 NA 6.1E-07 9.4E-09 6.3E-07
Uranium-234 1.5E-07 2.6E-10 NA 3.4E-09 1.1E-07 2.6E-07

Uranium - Total 1.2E-05
Thorium-232 3.5E-07 4.0E-10 NA 1.9E-09 2.5E-08 3.8E-07
Radium-228+D 8.6E-07 4.9E-11 NA 2.5E-05 1.1E-05 3.7E-05
Thorium-228+D 3.0E-07 1.3E-09 NA 4.3E-05 8.1E-08 4.3E-05

Thorium 232 - Total 8.1E-05
RADIONUCLIDE TOTAL 3E-06 3E-09 -- 8E-05 1E-05 9E-05 NA NA NA NA

EXPOSURE ROUTE TOTAL 5E-05 4E-09 2E-05 8E-05 1E-05 2E-04 6E+00 0E+00 2E+00 8E+00

RECEPTOR TOTAL 2E-04 8E+00

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL IMMUNE SYSTEM HI = 8.1E+00

--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND
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TABLE 10-F.37
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - Rt 62 OUTFALL AND EMBAYMENT AREA - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - Rt 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL Rt 62 OUTFALL Benzo(a)anthracene 4.1E-06 NA 1.5E-06 NA 5.6E-06
AND EMBAYMENT AREA Benzo(a)pyrene 4.3E-05 NA 1.6E-05 NA 5.9E-05

Benzo(b)fluoranthene 6.8E-06 NA 2.5E-06 NA 9.3E-06
Indeno(1,2,3-cd)pyrene 2.0E-06 NA 7.1E-07 NA 2.7E-06
Arsenic 5.7E-06 NA 4.8E-07 NA 6.2E-06

CHEMICAL TOTAL 6.2E-05 -- 2.1E-05 -- 8E-05 -- -- -- 0E+00
Thorium-232 2.6E-08 NA NA 4.1E-10 2.6E-08
Radium-228+D 2.6E-07 NA NA 5.4E-06 5.7E-06
Thorium-228+D 9.1E-08 NA NA 9.3E-06 9.4E-06

RADIONUCLIDE TOTAL 3.8E-07 -- -- 1.5E-05 2E-05
EXPOSURE POINT TOTAL 1E-04 0E+00

EXPOSURE MEDIUM TOTAL 1E-04 0E+00
SOIL AIR Rt 62 OUTFALL Benzo(a)anthracene NA 2.7E-12 NA NA 2.7E-12

AND EMBAYMENT AREA Benzo(a)pyrene NA 1.7E-11 NA NA 1.7E-11
Benzo(b)fluoranthene NA 2.7E-12 NA NA 2.7E-12
Arsenic NA 7.8E-13 NA NA 7.8E-13

CHEMICAL TOTAL -- 2.3E-11 -- -- 2E-11 -- -- -- 0E+00
Thorium-232 NA 6.6E-11 NA NA 6.6E-11
Radium-228+D NA 8.0E-12 NA NA 8.0E-12
Thorium-228+D NA 2.2E-10 NA NA 2.2E-10

RADIONUCLIDE TOTAL -- 2.9E-10 -- -- 3E-10 -- -- -- --
EXPOSURE POINT TOTAL 3E-10 0E+00

EXPOSURE MEDIUM TOTAL 3E-10 0E+00
SOIL TOTAL 1E-04 0E+00

PRODUCE PRODUCE Rt 62 OUTFALL
AND EMBAYMENT AREA Thorium-232 8.5E-10 NA NA NA 8.5E-10

Radium-228+D 3.6E-07 NA NA NA 3.6E-07
Thorium-228+D 2.7E-09 NA NA NA 2.7E-09

 
RADIONUCLIDE TOTAL 3.6E-07 -- -- -- 4E-07 -- -- -- --

EXPOSURE POINT TOTAL 4E-07 0E+00
EXPOSURE MEDIUM TOTAL 4E-07 0E+00

PRODUCE TOTAL 4E-07 0E+00
RECEPTOR TOTAL 1E-04 0E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 0.0E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 --

--
0

--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10-F.39
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - Rt 62 OUTFALL AND EMBAYMENT AREA - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - Rt 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL Rt 62 OUTFALL Benzo(a)anthracene 6.0E-07 NA 3.1E-07 NA 9.1E-07
AND EMBAYMENT AREA Benzo(a)pyrene 6.2E-06 NA 3.2E-06 NA 9.4E-06

Benzo(b)fluoranthene 9.9E-07 NA 5.2E-07 NA 1.5E-06
Indeno(1,2,3-cd)pyrene 2.8E-07 NA 1.5E-07 NA 4.3E-07
Arsenic 2.4E-06 NA 2.9E-07 NA 2.7E-06

CHEMICAL TOTAL 1.0E-05 -- 4.5E-06 -- 1E-05 -- -- -- 0E+00
Thorium-232 5.2E-08 NA NA 1.3E-09 5.3E-08
Radium-228+D 5.1E-07 NA NA 1.7E-05 1.8E-05
Thorium-228+D 1.8E-07 NA NA 2.9E-05 2.9E-05

RADIONUCLIDE TOTAL 7.4E-07 -- -- 4.6E-05 5E-05
EXPOSURE POINT TOTAL 6E-05 0E+00

EXPOSURE MEDIUM TOTAL 6E-05 0E+00
SOIL AIR Rt 62 OUTFALL Benzo(a)anthracene NA 1.3E-12 NA NA 1.3E-12

AND EMBAYMENT AREA Benzo(a)pyrene NA 1.4E-11 NA NA 1.4E-11
Benzo(b)fluoranthene NA 2.7E-12 NA NA 2.7E-12
Arsenic NA 6.2E-13 NA NA 6.2E-13

CHEMICAL TOTAL -- 1.9E-11 -- -- 2E-11 -- -- -- 0E+00
Thorium-232 NA 2.9E-10 NA NA 2.9E-10
Radium-228+D NA 3.6E-11 NA NA 3.6E-11
Thorium-228+D NA 9.7E-10 NA NA 9.7E-10

RADIONUCLIDE TOTAL -- 1.3E-09 -- -- 1E-09 -- -- -- --
EXPOSURE POINT TOTAL 1E-09 0E+00

EXPOSURE MEDIUM TOTAL 1E-09 0E+00
SOIL TOTAL 6E-05 0E+00

PRODUCE PRODUCE Rt 62 OUTFALL
AND EMBAYMENT AREA Thorium-232 2.2E-08 NA NA NA 2.2E-08

Radium-228+D 9.4E-06 NA NA NA 9.4E-06
Thorium-228+D 6.9E-08 NA NA NA 6.9E-08

 
RADIONUCLIDE TOTAL 9.5E-06 -- -- -- 9E-06 -- -- -- --

EXPOSURE POINT TOTAL 9E-06 0E+00
EXPOSURE MEDIUM TOTAL 9E-06 0E+00

PRODUCE TOTAL 9E-06 0E+00
RECEPTOR TOTAL 7E-05 0E+00

TOTAL RISK ACROSS ALL MEDIA 7E-05 TOTAL HAZARD ACROSS ALL MEDIA 0.0E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 --

--
0

--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10-B4SS TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B4 - Rt 62 OUTFALL AND EMBAYMENT AREA - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B4 - Rt 62 OUTFALL AND EMBAYMENT AREA
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL Rt 62 OUTFALL Benzo(a)anthracene 4.7E-06 4.0E-12 1.8E-06 NA NA 6.5E-06
AND EMBAYMENT AREA Benzo(a)pyrene 4.9E-05 3.1E-11 1.9E-05 NA NA 6.8E-05

Benzo(b)fluoranthene 7.8E-06 5.4E-12 3.0E-06 NA NA 1.1E-05
Indeno(1,2,3-cd)pyrene 2.3E-06 1.4E-12 8.6E-07 NA NA 3.1E-06
Arsenic
CHEMICAL TOTAL 6E-05 4E-11 2E-05 -- -- 9E-05 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00
Thorium-232 7.8E-08 3.6E-10 NA 1.7E-09 2.3E-08 1.0E-07
Radium-228+D 7.7E-07 4.4E-11 NA 2.2E-05 9.8E-06 3.3E-05
Thorium-228+D 2.7E-07 1.2E-09 NA 3.8E-05 7.2E-08 3.9E-05

Thorium 232 - Total 7.2E-05
RADIONUCLIDE TOTAL 1E-06 2E-09 -- 6E-05 1E-05 7E-05 NA NA NA NA

EXPOSURE ROUTE TOTAL 7E-05 2E-09 2E-05 6E-05 1E-05 2E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00

RECEPTOR TOTAL 2E-04 0.0E+00

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL IMMUNE SYSTEM HI = 1.4E+01

--
--
--
--
--
--
--

CHEMICALMEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.151
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Arsenic 6.3E-06 NA 5.3E-07 NA 6.8E-06
Uranium NA Kidney 3.0E+00 NA 3.0E+00

CHEMICAL TOTAL 6.3E-06 -- 5.3E-07 -- 7E-06 3.0E+00 -- -- 3E+00
Uranium-238+D 4.1E-06 NA NA 2.4E-05 2.8E-05
Uranium-235+D 4.1E-08 NA NA 1.5E-06 1.5E-06
Uranium-234 5.2E-07 NA NA 8.9E-09 5.3E-07
Thorium-232 3.6E-08 NA NA 5.7E-10 3.7E-08
Radium-228+D 3.6E-07 NA NA 7.6E-06 8.0E-06
Thorium-228+D 1.3E-07 NA NA 1.3E-05 1.3E-05

RADIONUCLIDE TOTAL 4.6E-06 -- -- 4.6E-05 5E-05
EXPOSURE POINT TOTAL 6E-05 3E+00

EXPOSURE MEDIUM TOTAL 6E-05 3E+00

SOIL AIR
DUST AT AOI 1 HOLDING 

BASIN Arsenic NA 4.8E-11 NA NA 4.8E-11
Uranium NA Kidney NA 1.6E-05 NA 1.6E-05

CHEMICAL TOTAL -- 4.8E-11 -- -- 5E-11 -- 1.6E-05 -- 2E-05
Uranium-238+D NA 2.5E-09 NA NA 2.5E-09
Uranium-235+D NA 3.5E-11 NA NA 3.5E-11
Uranium-234 NA 5.1E-10 NA NA 5.1E-10
Thorium-232 NA 9.2E-11 NA NA 9.2E-11
Radium-228+D NA 1.1E-11 NA NA 1.1E-11
Thorium-228+D NA 3.0E-10 NA NA 3.0E-10

RADIONUCLIDE TOTAL -- 2.8E-09 -- -- 3E-09 -- -- -- --
EXPOSURE POINT TOTAL 3E-09 2E-05

EXPOSURE MEDIUM TOTAL 3E-09 2E-05
SOIL TOTAL 6E-05 3E+00

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 3.4E-07 NA NA NA 3.4E-07
Uranium-235+D 3.5E-09 NA NA NA 3.5E-09
Uranium-234 4.5E-08 NA NA NA 4.5E-08
Thorium-232 1.2E-09 NA NA NA 1.2E-09
Radium-228+D 5.1E-07 NA NA NA 5.1E-07
Thorium-228+D 3.8E-09 NA NA NA 3.8E-09

 
RADIONUCLIDE TOTAL 8.5E-07 -- -- -- 9E-07 -- -- -- --

EXPOSURE POINT TOTAL 9E-07 0E+00
EXPOSURE MEDIUM TOTAL 9E-07 0E+00

PRODUCE TOTAL 9E-07 0E+00

RECEPTOR TOTAL 6E-05 3.0E+00
TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 3.0E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 3.0E+00

--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.153
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTIO
N INHALATION DERMA

L
EXTERNAL 

(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN

INGESTIO
N INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Arsenic 2.7E-06 NA 3.2E-07 NA 3.0E-06

CHEMICAL TOTAL 2.7E-06 -- 3.2E-07 -- 3E-06 -- -- -- 0E+00
Uranium-238+D 8.2E-06 NA NA 7.4E-05 8.3E-05
Uranium-235+D 8.2E-08 NA NA 4.6E-06 4.6E-06
Uranium-234 1.0E-06 NA NA 2.8E-08 1.1E-06
Thorium-232 7.2E-08 NA NA 1.8E-09 7.4E-08
Radium-228+D 7.2E-07 NA NA 2.4E-05 2.4E-05
Thorium-228+D 2.5E-07 NA NA 4.1E-05 4.1E-05

RADIONUCLIDE TOTAL 1.0E-05 -- -- 1.4E-04 2E-04
EXPOSURE POINT TOTAL 2E-04 0E+00

EXPOSURE MEDIUM TOTAL 2E-04 0E+00

SOIL AIR
DUST AT AOI 1 HOLDING 

BASIN Arsenic NA 1.1E-10 NA NA 1.1E-10

CHEMICAL TOTAL -- 1.1E-10 -- -- 1E-10 -- -- -- 0E+00
Uranium-238+D NA 1.1E-08 NA NA 1.1E-08
Uranium-235+D NA 1.5E-10 NA NA 1.5E-10
Uranium-234 NA 2.3E-09 NA NA 2.3E-09
Thorium-232 NA 4.1E-10 NA NA 4.1E-10
Radium-228+D NA 5.0E-11 NA NA 5.0E-11
Thorium-228+D NA 1.4E-09 NA NA 1.4E-09

RADIONUCLIDE TOTAL -- 1.5E-08 -- -- 1E-08 -- -- -- --
EXPOSURE POINT TOTAL 2E-08 0E+00

EXPOSURE MEDIUM TOTAL 2E-08 0E+00
SOIL TOTAL 2E-04 0E+00

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 8.7E-06 NA NA NA 8.7E-06
Uranium-235+D 9.0E-08 NA NA NA 9.0E-08
Uranium-234 1.1E-06 NA NA NA 1.1E-06
Thorium-232 3.1E-08 NA NA NA 3.1E-08
Radium-228+D 1.3E-05 NA NA NA 1.3E-05
Thorium-228+D 9.7E-08 NA NA NA 9.7E-08

 
RADIONUCLIDE TOTAL 2.3E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 0E+00
EXPOSURE MEDIUM TOTAL 2E-05 0E+00

PRODUCE TOTAL 2E-05 0E+00

RECEPTOR TOTAL 2E-04 --
TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.B5SS TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL Arsenic 9.0E-06 1.6E-10 8.5E-07 NA NA 9.8E-06
Uranium Kidney 3.0E+00 1.6E-05 NA NA 3.0E+00

CHEMICAL TOTAL 9E-06 2E-10 8E-07 -- -- 1E-05 3E+00 2E-05 0E+00 -- 3E+00
Uranium-238+D 1.2E-05 1.4E-08 NA 9.8E-05 9.0E-06 1.2E-04
Uranium-235+D 1.2E-07 1.9E-10 NA 6.0E-06 9.3E-08 6.2E-06
Uranium-234 1.6E-06 2.8E-09 NA 3.7E-08 1.2E-06 2.8E-06

Uranium - Total 1.3E-04
Thorium-232 1.1E-07 5.0E-10 NA 2.4E-09 3.2E-08 1.4E-07
Radium-228+D 1.1E-06 6.1E-11 NA 3.1E-05 1.4E-05 4.6E-05
Thorium-228+D 3.8E-07 1.7E-09 NA 5.4E-05 1.0E-07 5.4E-05

Thorium 232 - Total 1.0E-04
RADIONUCLIDE TOTAL 2E-05 2E-08 -- 2E-04 2E-05 2E-04 NA NA NA NA

EXPOSURE ROUTE TOTAL 2E-05 2E-08 8E-07 2E-04 2E-05 2E-04 3E+00 2E-05 0E+00 3E+00

RECEPTOR TOTAL 2E-04 3E+00

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL KIDNEY HI = 3.0E+00
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

--
--
--
--
--
--
--

CHEMICALMEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.152
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Arsenic 4.8E-06 NA 4.0E-07 NA 5.2E-06
Uranium NA Kidney 3.5E+00 NA 3.5E+00

CHEMICAL TOTAL 4.8E-06 -- 4.0E-07 -- 5E-06 3.5E+00 -- -- 4E+00
Uranium-238+D 4.9E-06 NA NA 2.8E-05 3.3E-05
Uranium-235+D 5.0E-08 NA NA 1.8E-06 1.8E-06
Uranium-234 6.1E-07 NA NA 1.0E-08 6.2E-07
Thorium-232 2.5E-08 NA NA 3.9E-10 2.5E-08
Radium-228+D 2.4E-07 NA NA 5.2E-06 5.4E-06
Thorium-228+D 8.6E-08 NA NA 8.8E-06 8.9E-06

RADIONUCLIDE TOTAL 5.2E-06 -- -- 4.4E-05 5E-05
EXPOSURE POINT TOTAL 5E-05 4E+00

EXPOSURE MEDIUM TOTAL 5E-05 4E+00
SOIL AIR

     
BASIN Arsenic NA 3.6E-11 NA NA 3.6E-11

Uranium NA Kidney NA 1.9E-05 NA 1.9E-05

CHEMICAL TOTAL -- 3.6E-11 -- -- 4E-11 -- 1.9E-05 -- 2E-05
Uranium-238+D NA 3.0E-09 NA NA 3.0E-09
Uranium-235+D NA 4.3E-11 NA NA 4.3E-11
Uranium-234 NA 6.0E-10 NA NA 6.0E-10
Thorium-232 NA 6.3E-11 NA NA 6.3E-11
Radium-228+D NA 7.6E-12 NA NA 7.6E-12
Thorium-228+D NA 2.1E-10 NA NA 2.1E-10

RADIONUCLIDE TOTAL -- 3.2E-09 -- -- 3E-09 -- -- -- --
EXPOSURE POINT TOTAL 3E-09 2E-05

EXPOSURE MEDIUM TOTAL 3E-09 2E-05
SOIL TOTAL 5E-05 4E+00

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 4.0E-07 NA NA NA 4.0E-07
Uranium-235+D 4.3E-09 NA NA NA 4.3E-09
Uranium-234 5.2E-08 NA NA NA 5.2E-08
Thorium-232 8.0E-10 NA NA NA 8.0E-10
Radium-228+D 3.5E-07 NA NA NA 3.5E-07
Thorium-228+D 2.5E-09 NA NA NA 2.5E-09

 
RADIONUCLIDE TOTAL 7.5E-07 -- -- -- 8E-07 -- -- -- --

EXPOSURE POINT TOTAL 8E-07 0E+00
EXPOSURE MEDIUM TOTAL 8E-07 0E+00

PRODUCE TOTAL 8E-07 0E+00

RECEPTOR TOTAL 6E-05 4E+00
TOTAL RISK ACROSS ALL MEDIA 6E-05 TOTAL HAZARD ACROSS ALL MEDIA 4E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

--
TOTAL KIDNEY HI = 3.5E+00

--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.154
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Arsenic 2.0E-06 NA 2.4E-07 NA 2.3E-06

CHEMICAL TOTAL 2.0E-06 -- 2.4E-07 -- 2E-06 -- -- -- 0E+00
Uranium-238+D 9.7E-06 NA NA 8.8E-05 9.8E-05
Uranium-235+D 1.0E-07 NA NA 5.6E-06 5.7E-06
Uranium-234 1.2E-06 NA NA 3.3E-08 1.3E-06
Thorium-232 4.9E-08 NA NA 1.2E-09 5.0E-08
Radium-228+D 4.9E-07 NA NA 1.6E-05 1.7E-05
Thorium-228+D 1.7E-07 NA NA 2.8E-05 2.8E-05

RADIONUCLIDE TOTAL 1.2E-05 -- -- 1.4E-04 1E-04
EXPOSURE POINT TOTAL 2E-04 0E+00

EXPOSURE MEDIUM TOTAL 2E-04 0E+00

SOIL AIR
DUST AT AOI 1 HOLDING 

BASIN Arsenic NA 8.5E-11 NA NA 8.5E-11

CHEMICAL TOTAL -- 8.5E-11 -- -- 8E-11 -- -- -- 0E+00
Uranium-238+D NA 1.3E-08 NA NA 1.3E-08
Uranium-235+D NA 1.9E-10 NA NA 1.9E-10
Uranium-234 NA 2.7E-09 NA NA 2.7E-09
Thorium-232 NA 2.8E-10 NA NA 2.8E-10
Radium-228+D NA 3.4E-11 NA NA 3.4E-11
Thorium-228+D NA 9.2E-10 NA NA 9.2E-10

RADIONUCLIDE TOTAL -- 1.7E-08 -- -- 2E-08 -- -- -- --
EXPOSURE POINT TOTAL 2E-08 0E+00

EXPOSURE MEDIUM TOTAL 2E-08 0E+00
SOIL TOTAL 2E-04 0E+00

PRODUCE PRODUCE AOI 1 HOLDING BASIN Uranium-238+D 1.0E-05 NA NA NA 1.0E-05
Uranium-235+D 1.1E-07 NA NA NA 1.1E-07
Uranium-234 1.4E-06 NA NA NA 1.4E-06
Thorium-232 2.1E-08 NA NA NA 2.1E-08
Radium-228+D 8.9E-06 NA NA NA 8.9E-06
Thorium-228+D 6.6E-08 NA NA NA 6.6E-08

 
RADIONUCLIDE TOTAL 2.1E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 2E-05 0E+00
EXPOSURE MEDIUM TOTAL 2E-05 0E+00

PRODUCE TOTAL 2E-05 0E+00

RECEPTOR TOTAL 2E-04 --
TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

--
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-B5SUBS TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD and ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

PRODUCE 
INGESTION

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL PRODUCE 

INGESTION

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL Arsenic 6.8E-06 1.2E-10 6.4E-07 NA NA 7.5E-06
Uranium Kidney 3.5E+00 1.9E-05 NA NA 3.5E+00

CHEMICAL TOTAL 7E-06 1E-10 6E-07 -- -- 7E-06 4E+00 2E-05 0E+00 -- 4E+00
Uranium-238+D 1.5E-05 1.6E-08 NA 1.2E-04 1.1E-05 1.4E-04
Uranium-235+D 1.5E-07 2.3E-10 NA 7.4E-06 1.1E-07 7.7E-06
Uranium-234 1.8E-06 3.3E-09 NA 4.3E-08 1.4E-06 3.3E-06

Uranium - Total 1.5E-04
Thorium-232 7.4E-08 3.4E-10 NA 1.6E-09 2.2E-08 9.8E-08
Radium-228+D 7.3E-07 4.1E-11 NA 2.1E-05 9.3E-06 3.1E-05
Thorium-228+D 2.6E-07 1.1E-09 NA 3.6E-05 6.8E-08 3.7E-05

Thorium 232 - Total 6.8E-05
RADIONUCLIDE TOTAL 2E-05 2E-08 -- 2E-04 2E-05 2E-04 NA NA NA NA

EXPOSURE ROUTE TOTAL 2E-05 2E-08 6E-07 2E-04 2E-05 2E-04 4E+00 2E-05 0E+00 4E+00

RECEPTOR TOTAL 2E-04 4E+00

NOTES: --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. --
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for U-238+D, U-235+D, and U-234 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. TOTAL KIDNEY HI = 4E+00
-- - Not calculated; dose-response data and/or dermal absorption values are not available.

--
--
--
--
--
--
--

CHEMICALMEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.43
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA
SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER
1,1-Dichloroethane 7.4E-07 NA 3.8E-08 NA 7.7E-07
Trichloroethene 7.6E-06 NA 8.1E-07 NA 8.3E-06 Immune System 2.1E+00 NA 1.3E-01 2.2E+00
1,4-Dioxane 2.9E-05 NA 7.1E-08 NA 2.9E-05
Bis(2-Ethylhexyl)phthalate 1.5E-06 NA 1.5E-06 NA 3.0E-06
Arsenic 7.3E-04 NA 3.2E-06 NA 7.4E-04 Skin 1.9E+01 NA 8.4E-02 1.9E+01
Barium NA Kidney 2.2E+00 NA 1.4E-01 2.4E+00
Chromium NA NOAEL 2.4E+00 NA 8.6E-01 3.3E+00
Cobalt NA Endocrine 3.8E+00 NA 1.7E-02 3.8E+00
Iron NA GI System 5.5E+00 NA 5.5E+00
Manganese NA Nervous System 4.9E+00 NA 5.4E-01 5.5E+00
Molybdenum NA Kidney 2.2E+00 NA 9.8E-03 2.2E+00
Uranium NA Kidney 3.5E+01 NA 1.5E-01 3.5E+01
Nitrate as N NA Hematological 6.8E+00 NA 6.8E+00
Nitrite as N NA Hematological 1.0E+01 NA 1.0E+01

CHEMICAL TOTAL 7.7E-04 -- 5.6E-06 -- 8E-04 9.4E+01 -- 1.9E+00 9.6E+01
Uranium-238+D 2.0E-05 NA NA NA 2.0E-05
Uranium-235+D 7.7E-07 NA NA NA 7.7E-07
Uranium-234 1.7E-05 NA NA NA 1.7E-05
Actinium-227+D 5.2E-06 NA NA NA 5.2E-06
Thorium-230 2.2E-05 NA NA NA 2.2E-05
Radium-226+D 1.2E-04 NA NA NA 1.2E-04
Lead-210 2.9E-04 NA NA NA 2.9E-04
Bismuth-210 3.2E-06 NA NA NA 3.2E-06
Polonium-210 5.5E-04 NA NA NA 5.5E-04
Thorium-232 2.4E-07 NA NA NA 2.4E-07
Radium-228+D 2.4E-06 NA NA NA 2.4E-06
Thorium-228+D 7.0E-07 NA NA NA 7.0E-07

RADIONUCLIDE TOTAL 1.0E-03 -- -- -- 1E-03 -- -- -- --
EXPOSURE POINT TOTAL 2E-03 1E+02

EXPOSURE MEDIUM TOTAL 2E-03 1E+02
AIR INDOOR AIR

1,1-Dichloroethane 4.3E-08 NA 4.3E-08
Trichloroethene 1.6E-07 NA 1.6E-07 Immune System NA 1.1E-01 NA 1.1E-01

CHEMICAL TOTAL -- 1.6E-07 -- -- 2E-07 -- 1.1E-01 -- 1E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 2E-07 1E-01

EXPOSURE MEDIUM TOTAL 2E-07 1E-01
GROUNDWATER TOTAL 2E-03 1E+02
RECEPTOR TOTAL 2E-03 9.6E+01

TOTAL RISK ACROSS ALL MEDIA 2E-03 TOTAL HAZARD ACROSS ALL MEDIA 9.6E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.8E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 5.5E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.7E+01

TOTAL IMMUNE SYSTEM HI = 2.3E+00
TOTAL KIDNEY HI = 3.9E+01

--
--

TOTAL NERVOUS SYSTEM HI = 5.5E+00
TOTAL NOAEL HI = 3.3E+00

--
TOTAL SKIN HI = 1.9E+01

--

CHEMICAL

GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED AS 

TAP WATER

GROUND 
WATER

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.44
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND 
WATER GROUND WATER

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED AS 

TAP WATER 1,1-Dichloroethane 8.4E-07 NA 6.6E-08 NA 9.1E-07
Trichloroethene 5.4E-06 NA 9.0E-07 NA 6.0E-06
1,4-Dioxane 3.3E-05 NA 1.2E-07 NA 3.3E-05
Bis(2-Ethylhexyl)phthalate 1.7E-06 NA 2.7E-06 NA 4.4E-06
Arsenic 8.4E-04 NA 4.4E-06 NA 8.4E-04 Skin 5.4E+00 NA 2.8E-02 5.5E+00
Iron NA GI System 1.6E+00 NA 1.6E+00
Manganese NA Nervous System 1.4E+00 NA 1.8E-01 1.6E+00
Uranium NA Kidney 9.9E+00 NA 5.2E-02 1.0E+01
Nitrate as N NA Hematological 1.9E+00 NA 1.9E+00
Nitrite as N NA Hematological 2.9E+00 NA 2.9E+00

CHEMICAL TOTAL 8.8E-04 -- 8.1E-06 -- 9E-04 2.3E+01 -- 2.6E-01 2.3E+01
Uranium-238+D 1.1E-04 NA NA NA 1.1E-04
Uranium-235+D 4.1E-06 NA NA NA 4.1E-06
Uranium-234 9.1E-05 NA NA NA 9.1E-05
Actinium-227+D 2.8E-05 NA NA NA 2.8E-05
Thorium-230 1.2E-04 NA NA NA 1.2E-04
Radium-226+D 6.7E-04 NA NA NA 6.7E-04
Lead-210 1.5E-03 NA NA NA 1.5E-03
Bismuth-210 1.7E-05 NA NA NA 1.7E-05
Polonium-210 2.9E-03 NA NA NA 2.9E-03
Thorium-232 1.3E-06 NA NA NA 1.3E-06
Radium-228+D 1.3E-05 NA NA NA 1.3E-05
Thorium-228+D 3.7E-06 NA NA NA 3.7E-06

RADIONUCLIDE TOTAL 5.5E-03 -- -- -- 5E-03 -- -- -- --
EXPOSURE POINT TOTAL 6E-03 2.3E+01

EXPOSURE MEDIUM TOTAL 6E-03 2.3E+01 
WATER AIR INDOOR AIR 1,1-Dichloroethane NA 1.0E-07 NA NA 1.0E-07

Trichloroethene NA 1.9E-07 NA NA 1.9E-07

CHEMICAL TOTAL -- 2.1E-07 -- -- 3E-07 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 2E-07 0E+00

EXPOSURE MEDIUM TOTAL 2E-07 0E+00
GROUNDWATER TOTAL 6E-03 2.3E+01
RECEPTOR TOTAL 6E-03 2.3E+01

TOTAL RISK ACROSS ALL MEDIA 6E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.3E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.6E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 4.8E+00

--
TOTAL KIDNEY HI = 1.0E+01

--
--

TOTAL NERVOUS SYSTEM HI = 1.6E+00
--
--

TOTAL SKIN HI = 5.5E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER
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TABLE 10-BR PLUME TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD & ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER
1,1-Dichloroethane 1.6E-06 1.4E-07 1.0E-07 NA 1.8E-06
Trichloroethene 1.3E-05 3.5E-07 1.7E-06 NA 1.5E-05 Immune System 2.1E+00 NA 1.3E-01 2.2E+00
1,4-Dioxane 6.2E-05 NA 1.6E-06 NA 6.4E-05 NA 0.0E+00
Bis(2-Ethylhexyl)phthalate 3.3E-06 4.2E-06 NA 7.5E-06 NA
Arsenic 1.6E-03 7.6E-06 NA 1.6E-03 Skin 1.9E+01 NA 8.4E-02 1.9E+01
Barium NA Kidney 2.2E+00 NA 1.4E-01 2.4E+00
Chromium NA NOAEL 2.4E+00 NA 8.6E-01 3.3E+00
Cobalt NA Endocrine 3.8E+00 NA 1.7E-02 3.8E+00
Iron NA GI System 5.5E+00 NA 5.5E+00
Manganese NA Nervous System 4.9E+00 NA 5.4E-01 5.5E+00
Molybdenum NA Kidney 2.2E+00 NA 9.8E-03 2.2E+00
Uranium NA Kidney 3.5E+01 NA 1.5E-01 3.5E+01
Nitrate as N NA Hematological 6.8E+00 NA 6.8E+00
Nitrite as N NA Hematological 1.0E+01 NA 1.0E+01

CHEMICAL TOTAL 1.7E-03 4.9E-07 1.5E-05 -- 2E-03 9.4E+01 -- 1.9E+00 9.6E+01
Uranium-238+D 1.3E-04 NA NA NA 1.3E-04
Uranium-235+D 4.9E-06 NA NA NA 4.9E-06
Uranium-234 1.1E-04 NA NA NA 1.1E-04
Actinium-227+D 3.3E-05 NA NA NA 3.3E-05
Thorium-230 1.4E-04 NA NA NA 1.4E-04
Radium-226+D 7.9E-04 NA NA NA 7.9E-04
Lead-210 1.8E-03 NA NA NA 1.8E-03
Bismuth-210 2.0E-05 NA NA NA 2.0E-05
Polonium-210 3.5E-03 NA NA NA 3.5E-03

Uranium (Natural) 6.5E-03
Thorium-232 1.5E-06 NA NA NA 1.5E-06
Radium-228+D 1.5E-05 NA NA NA 1.5E-05
Thorium-228+D 4.4E-06 NA NA NA 4.4E-06

Thorium-232 2.1E-05
RADIONUCLIDE TOTAL 6.5E-03 -- -- -- 7E-03 -- -- -- --

EXPOSURE POINT TOTAL 8E-03 0E+00
GROUNDWATER TOTAL 8E-03

RECEPTOR TOTAL 8E-03 9.6E+01
TOTAL RISK ACROSS ALL MEDIA 8E-03 TOTAL HAZARD ACROSS ALL MEDIA 9.6E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.8E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. TOTAL GI SYSTEM HI = 5.5E+00
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. TOTAL HEMATOLOGICAL HI = 1.7E+01
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. TOTAL IMMUNE SYSTEM HI = 2.3E+00
Uranium - total carcinogenic risk is the sum of risks for the significant contributors  among: U-238+D, U-235+D, U-234, Ac-227+D, Th-230, Ra-226+D, Pb-210, Bi-210, and Po-210 TOTAL KIDNEY HI = 3.9E+01
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --

--
TOTAL NERVOUS SYSTEM HI = 5.5E+00

TOTAL NOAEL HI = 3.3E+00
--

TOTAL SKIN HI = 1.9E+01
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER PLUME USED AS 

TAP WATER
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TABLE 10-F.45B
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND 
WATER

GROUND WATER
ON-PROPERTY BEDROCK 

GROUNDWATER USED AS TAP 
WATER Trichloroethene 2.6E-06 NA 2.7E-07 NA 2.9E-06

Bis(2-Ethylhexyl)phthalate 5.1E-07 NA 5.0E-07 NA 1.0E-06
Arsenic 8.9E-05 NA 3.9E-07 NA 8.9E-05 Skin 2.3E+00 NA 1.0E-02 2.3E+00
Iron NA GI System 1.8E+00 NA 1.8E+00
Manganese NA Nervous System 1.4E+00 NA 1.5E-01 1.6E+00
Uranium NA Kidney 3.8E+00 NA 1.7E-02 3.8E+00

CHEMICAL TOTAL 9.0E-05 -- 5.5E-07 -- 9E-05 9.4E+00 -- 1.8E-01 9.5E+00
Uranium-238+D 2.2E-06 NA NA NA 2.2E-06 NA NA NA
Uranium-235+D 8.4E-08 NA NA NA 8.4E-08
Uranium-234 1.9E-06 NA NA NA 1.9E-06
Actinium-227+D 5.7E-07 NA NA NA 5.7E-07
Thorium-230 2.4E-06 NA NA NA 2.4E-06
Radium-226+D 1.4E-05 NA NA NA 1.4E-05
Lead-210 3.2E-05 NA NA NA 3.2E-05
Bismuth-210 3.5E-07 NA NA NA 3.5E-07
Polonium-210 6.0E-05 NA NA NA 6.0E-05
Thorium-232 3.5E-08 NA NA NA 3.5E-08
Radium-228+D 3.6E-07 NA NA NA 3.6E-07
Thorium-228+D 1.0E-07 NA NA NA 1.0E-07

RADIONUCLIDE TOTAL 1.1E-04 -- -- -- 1E-04 -- -- -- --
EXPOSURE POINT TOTAL 2E-04 9.5E+00

EXPOSURE MEDIUM TOTAL 2E-04 9.5E+00
GROUND 
WATER

AIR INDOOR AIR
Trichloroethene NA 5.2E-08 NA NA 5.2E-08

CHEMICAL TOTAL -- 3.3E-08 -- -- 3E-08 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 3E-08 0E+00

EXPOSURE MEDIUM TOTAL 3E-08 0E+00
GROUNDWATER TOTAL 2E-04 9.5E+00
RECEPTOR TOTAL 2E-04 9.5E+00

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 9.5E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.8E+00
Checked by / Date: JHP 06/08/12 --

--
TOTAL KIDNEY HI = 3.8E+00

--
--

TOTAL NERVOUS SYSTEM HI = 1.6E+00
--
--

TOTAL SKIN HI = 2.3E+00
--

CHEMICALMEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT
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TABLE 10-F.46B
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND 
WATER

GROUND WATER
ON-PROPERTY BEDROCK 

GROUNDWATER USED AS TAP 
WATER Trichloroethene 1.5E-06 NA 2.6E-07 NA 1.8E-06

Bis(2-Ethylhexyl)phthalate 5.8E-07 NA 8.9E-07 NA 1.5E-06
Arsenic 1.0E-04 NA 5.3E-07 NA 1.0E-04

CHEMICAL TOTAL 1.0E-04 -- 5.3E-07 -- 1E-04 0E+00
Uranium-238+D 1.2E-05 NA NA NA 1.2E-05
Uranium-235+D 4.5E-07 NA NA NA 4.5E-07
Uranium-234 1.0E-05 NA NA NA 1.0E-05
Actinium-227+D 3.0E-06 NA NA NA 3.0E-06
Thorium-230 1.3E-05 NA NA NA 1.3E-05
Radium-226+D 7.4E-05 NA NA NA 7.4E-05
Lead-210 1.7E-04 NA NA NA 1.7E-04
Bismuth-210 1.9E-06 NA NA NA 1.9E-06
Polonium-210 3.2E-04 NA NA NA 3.2E-04
Thorium-232 1.9E-07 NA NA NA 1.9E-07
Radium-228+D 1.9E-06 NA NA NA 1.9E-06
Thorium-228+D 5.5E-07 NA NA NA 5.5E-07

RADIONUCLIDE TOTAL 6.0E-04 -- -- -- 6E-04 -- -- -- --
EXPOSURE POINT TOTAL 7E-04 0E+00

EXPOSURE MEDIUM TOTAL 7E-04 0E+00
Trichloroethene NA 5.9E-08 NA NA 5.9E-08

AIR INDOOR AIR

CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
GROUNDWATER TOTAL 7E-04 0E+00
RECEPTOR TOTAL 7E-04 --

TOTAL RISK ACROSS ALL MEDIA 7E-04 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/07/12 --
Checked by / Date: JHP 06/08/12 --

--
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER
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TABLE 10-BR TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD & ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Trichloroethene 4.1E-06 1.1E-07 5.3E-07 NA 4.8E-06
Bis(2-Ethylhexyl)phthalate 1.1E-06 NA 1.4E-06 NA 2.5E-06
Arsenic 1.9E-04 NA 9.2E-07 NA 1.9E-04 Skin 2.3E+00 NA 1.0E-02 2.3E+00
Iron NA GI System 1.8E+00 NA 1.8E+00
Manganese NA Nervous System 1.4E+00 NA 1.5E-01 1.6E+00
Uranium NA Kidney 3.8E+00 NA 1.7E-02 3.8E+00

CHEMICAL TOTAL 2.0E-04 1.1E-07 2.8E-06 -- 2E-04 5.6E+00 -- 1.6E-01 6E+00
Uranium-238+D 1.4E-05 NA NA NA 1.4E-05
Uranium-235+D 5.3E-07 NA NA NA 5.3E-07
Uranium-234 1.2E-05 NA NA NA 1.2E-05
Actinium-227+D 3.6E-06 3.6E-06
Thorium-230 1.5E-05 1.5E-05
Radium-226+D 8.7E-05 8.7E-05
Lead-210 2.0E-04 NA NA NA 2.0E-04
Bismuth-210 2.2E-06 NA NA NA 2.2E-06
Polonium-210 3.8E-04 NA NA NA 3.8E-04

Uranium (Natural) 7.2E-04
Thorium-232 2.2E-07 NA NA NA 2.2E-07
Radium-228+D 2.3E-06 NA NA NA 2.3E-06
Thorium-228+D 6.6E-07 NA NA NA 6.6E-07

Thorium-232 3.2E-06
RADIONUCLIDE TOTAL 7.2E-04 -- -- -- 7E-04 -- -- -- --

EXPOSURE POINT TOTAL 9E-04 0E+00
GROUNDWATER TOTAL 9E-04

RECEPTOR TOTAL 9E-04 6E+00
TOTAL RISK ACROSS ALL MEDIA 9E-04 TOTAL HAZARD ACROSS ALL MEDIA 6E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. TOTAL GI SYSTEM HI = 1.8E+00
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for the significant contributors  among: U-238+D, U-235+D, U-234, Ac-227+D, Th-230, Ra-226+D, Pb-210, Bi-210, and Po-210 TOTAL KIDNEY HI = 3.8E+00
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --

--
TOTAL NERVOUS SYSTEM HI = 1.6E+00

--
--

TOTAL SKIN HI = 2.3E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

ON-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER
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TABLE 10-F.41
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

MEDIUM EXPOSURE EXPOSURE CHEMICAL CARCINOGEN NON-CARCINOGENIC 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND 
WATER

GROUND WATER
ON-PROPERTY OVERBURDEN 

GROUNDWATER PLUME USED AS 
TAP WATER Tetrachloroethene 9.9E-07 NA 3.8E-07 NA 1.4E-06 Nervous System 9.6E-01 NA 3.7E-01 1.3E+00

Trichloroethene 9.5E-06 NA 1.0E-06 NA 1.0E-05 Immune System 2.6E+00 NA 1.6E-01 2.7E+00
1,4-Dioxane 1.1E-05 NA 2.6E-08 NA 1.1E-05
Bis(2-Ethylhexyl)phthalate 1.1E-06 NA 1.0E-06 NA 2.1E-06
Arsenic 1.6E-04 NA 6.9E-07 NA 1.6E-04 Skin 4.1E+00 NA 1.8E-02 4.1E+00
Chromium NA NOAEL 2.8E+00 NA 1.0E+00 3.8E+00
Cobalt NA Endocrine 1.3E+01 NA 5.6E-02 1.3E+01
Copper NA Undetermined 3.8E+00 NA 1.7E-02 3.8E+00
Iron NA GI System 5.5E+00 NA 5.5E+00
Manganese NA Nervous System 3.5E+00 NA 3.9E-01 3.9E+00
Molybdenum NA Kidney 1.8E+01 NA 7.8E-02 1.8E+01
Uranium NA Kidney 8.76E+02 NA 3.9E+00 8.80E+02
Nitrate as N NA Hematological 6.8E+00 NA 6.8E+00
Nitrite as N NA Hematological 2.0E+00 NA 2.0E+00

CHEMICAL TOTAL 1.8E-04 -- 2.8E-06 -- 2E-04 9.38E+02 -- 5.9E+00 9.44E+02
Uranium-238+D 5.0E-04 NA NA NA 5.0E-04
Uranium-235+D 5.4E-06 NA NA NA 5.4E-06
Uranium-234 6.9E-05 NA NA NA 6.9E-05
Thorium-232 1.0E-07 NA NA NA 1.0E-07
Radium-228+D 1.0E-06 NA NA NA 1.0E-06
Thorium-228+D 3.0E-07 NA NA NA 3.0E-07

RADIONUCLIDE TOTAL 5.8E-04 -- -- -- 6E-04 -- -- -- --
EXPOSURE POINT TOTAL 8E-04 9.44E+02

EXPOSURE MEDIUM TOTAL 8E-04 9.44E+02
GROUND AIR INDOOR AIR Tetrachloroethene 3.1E-08 NA Nervous System NA 3.0E-02 NA 3.0E-02

Trichloroethene 1.9E-07 NA Immune System NA 1.3E-01 NA 1.3E-01

CHEMICAL TOTAL -- 2.3E-07 -- -- 2E-07 -- 1.6E-01 -- 2E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 2E-07 2E-01

EXPOSURE MEDIUM TOTAL 2E-07 2E-01
GROUNDWATER TOTAL 8E-04 9.45E+02
RECEPTOR TOTAL 8E-04 9.45E+02

TOTAL RISK ACROSS ALL MEDIA 8E-04  HAZARD ACROSS ALL MEDIA 9.45E+02

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.3E+01
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 5.5E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 8.8E+00

TOTAL IMMUNE SYSTEM HI = 2.9E+00
TOTAL KIDNEY HI = 8.97E+02

--
--

TOTAL NERVOUS SYSTEM HI = 5.3E+00
TOTAL NOAEL HI = 7.7E+00

--
TOTAL SKIN HI = 4.1E+00

--
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TABLE 10-F.42
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 

ROUTES TOTAL

GROUND WATER Tetrachloroethene 1.1E-06 NA 6.8E-07 NA 1.8E-06

Trichloroethene 6.7E-06 NA 1.1E-06 NA 7.8E-06
1,4-Dioxane 1.2E-05 NA 4.4E-08 NA 1.2E-05
Bis(2-Ethylhexyl)phthalate 1.2E-06 NA 1.9E-06 NA 3.1E-06
Arsenic 1.8E-04 NA 9.4E-07 NA 1.8E-04
Cobalt NA Endocrine 3.6E+00 NA 1.9E-02 3.7E+00
Iron NA GI System 1.6E+00 NA 1.6E+00
Molybdenum NA Kidney 5.1E+00 NA 2.6E-02 5.1E+00
Uranium NA Kidney 2.50E+02 NA 1.3E+00 2.52E+02
Nitrate as N NA Hematological 1.9E+00 NA 1.9E+00

CHEMICAL TOTAL 2.0E-04 -- 4.7E-06 -- 2E-04 2.62E+02 -- 1.4E+00 2.64E+02
Uranium-238+D 2.7E-03 NA NA NA 2.7E-03
Uranium-235+D 2.9E-05 NA NA NA 2.9E-05
Uranium-234 3.7E-04 NA NA NA 3.7E-04
Thorium-232 5.4E-07 NA NA NA 5.4E-07
Radium-228+D 5.6E-06 NA NA NA 5.6E-06
Thorium-228+D 1.6E-06 NA NA NA 1.6E-06

RADIONUCLIDE TOTAL 3.1E-03 -- -- -- 3E-03 -- -- -- --
EXPOSURE POINT TOTAL 3E-03 2.64E+02

EXPOSURE MEDIUM TOTAL 3E-03 2.64E+02
AIR INDOOR AIR Tetrachloroethene NA 7.2E-08 NA NA 7.2E-08

Trichloroethene NA 3.0E-07 NA NA 3.0E-07

CHEMICAL TOTAL -- 3.3E-07 -- -- 3E-07 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 3E-07 0E+00

EXPOSURE MEDIUM TOTAL 3E-07 0E+00
GROUNDWATER TOTAL 3E-03 2.64E+02
RECEPTOR TOTAL 3E-03 2.64E+02

TOTAL RISK ACROSS ALL MEDIA 3E-03 TOTAL HAZARD ACROSS ALL MEDIA 2.64E+02

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 3.7E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 1.6E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.9E+00

--
TOTAL KIDNEY HI = 2.57E+02

--
--
--
--
--
--
--

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED AS 

TAP WATER

GROUND 
WATER

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10- OB PLUME TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD & ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER
Tetrachloroethene 2.1E-06 1.0E-07 1.1E-06 NA 3.3E-06 Nervous System 9.6E-01 3.0E-02 3.7E-01 1.4E+00
Trichloroethene 1.6E-05 3.0E-07 2.1E-06 NA 1.9E-05 Immune System 2.6E+00 1.3E-01 1.6E-01 2.9E+00
1,4-Dioxane 2.3E-05 NA 7.0E-08 NA 2.3E-05
Bis(2-Ethylhexyl)phthalate 2.3E-06 2.9E-06 NA 5.2E-06
Arsenic 3.4E-04 1.6E-06 NA 3.4E-04 Skin 4.1E+00 NA 1.8E-02 4.1E+00
Chromium NA NOAEL 2.8E+00 NA 1.0E+00 3.8E+00
Cobalt NA Endocrine 1.3E+01 NA 5.6E-02 1.3E+01
Copper NA Undetermined 3.8E+00 NA 1.7E-02 3.8E+00
Iron NA GI System 5.5E+00 NA 5.5E+00
Manganese NA Nervous System 3.5E+00 NA 3.9E-01 3.9E+00
Molybdenum NA Kidney 1.8E+01 NA 7.8E-02 1.8E+01
Uranium NA Kidney 8.76E+02 NA 3.9E+00 8.8E+02
Nitrate as N NA Hematological 6.8E+00 NA 6.8E+00
Nitrite as N NA Hematological 2.0E+00 NA 2.0E+00

CHEMICAL TOTAL 3.8E-04 4.0E-07 7.8E-06 -- 4E-04 9.4E+02 -- 5.9E+00 9.4E+02
Uranium-238+D 3.2E-03 NA NA NA 3.2E-03
Uranium-235+D 3.4E-05 NA NA NA 3.4E-05
Uranium-234 4.3E-04 NA NA NA 4.3E-04

Uranium (Depleted) 3.7E-03
Thorium-232 6.4E-07 NA NA NA 6.4E-07
Radium-228+D 6.6E-06 NA NA NA 6.6E-06
Thorium-228+D 1.9E-06 NA NA NA 1.9E-06

Thorium-232 9.2E-06
RADIONUCLIDE TOTAL 3.7E-03 -- -- -- 4E-03 -- -- -- --

EXPOSURE POINT TOTAL 4E-03 0E+00
GROUNDWATER TOTAL 4E-03

RECEPTOR TOTAL 4E-03 9.4E+02
TOTAL RISK ACROSS ALL MEDIA 4E-03 TOTAL HAZARD ACROSS ALL MEDIA 9.4E+02

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 1.3E+01
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. TOTAL GI SYSTEM HI = 5.5E+00
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. TOTAL HEMATOLOGICAL HI = 8.8E+00
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. TOTAL IMMUNE SYSTEM HI = 2.9E+00
Uranium - total carcinogenic risk is the sum of risks for: U-238+D, U-235+D, U-234 TOTAL KIDNEY HI = 8.97E+02
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --

--
TOTAL NERVOUS SYSTEM HI = 5.3E+00

TOTAL NOAEL HI = 7.7E+00
--

TOTAL SKIN HI = 4.1E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER PLUME USED AS 

TAP WATER



C:\Users\jpeters\Documents\FILES\Nuclear Metals RI FS EECA\HHRA\BHHRA\Calcs to xfer to M directory\
OB Table 10s.xlsx, SUMMARY-COCs-Child Page 1 of 1 10/26/2012

TABLE 10-F.45A
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND 
WATER

GROUND WATER
ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER Vinyl chloride 3.4E-05 NA 1.2E-06 NA 3.5E-05
Bis(2-Ethylhexyl)phthalate 4.7E-07 NA 4.7E-07 NA 9.4E-07
Arsenic 2.0E-04 NA 8.8E-07 NA 2.0E-04 Skin 5.2E+00 NA 2.3E-02 5.2E+00
Cobalt NA Endocrine 4.9E+00 NA 2.1E-02 4.9E+00
Iron NA GI System 2.5E+00 NA 2.5E+00
Manganese NA Nervous System 5.1E+00 NA 5.6E-01 5.6E+00

CHEMICAL TOTAL 2.1E-04 -- 1.1E-06 -- 2E-04 1.8E+01 -- 6.0E-01 1.8E+01
Uranium-238+D 4.1E-07 NA NA NA 4.1E-07
Uranium-234 3.6E-07 NA NA NA 3.6E-07
Thorium-230 4.6E-07 NA NA NA 4.6E-07
Radium-226+D 2.6E-06 NA NA NA 2.6E-06
Lead-210 5.9E-06 NA NA NA 5.9E-06
Polonium-210 1.1E-05 NA NA NA 1.1E-05
Thorium-232 8.0E-08 NA NA NA 8.0E-08
Radium-228+D 8.2E-07 NA NA NA 8.2E-07
Thorium-228+D 2.4E-07 NA NA NA 2.4E-07

RADIONUCLIDE TOTAL 2.0E-05 -- -- -- 2E-05 -- -- -- --
EXPOSURE POINT TOTAL 2E-04 1.8E+01

EXPOSURE MEDIUM TOTAL 2E-04 1.8E+01
GROUND 
WATER AIR INDOOR AIR Vinyl chloride NA 4.0E-08 NA NA 4.0E-08

CHEMICAL TOTAL -- 4.0E-08 -- -- 1E-07 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 7E-09 0E+00

EXPOSURE MEDIUM TOTAL 7E-09 0E+00
GROUNDWATER TOTAL 2E-04 1.8E+01
RECEPTOR TOTAL 2E-04 1.8E+01

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.8E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E+00

--
Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 2.5E+00
Checked by / Date: JHP 06/08/12 --

--
--
--
--

TOTAL NERVOUS SYSTEM HI = 5.6E+00
--
--

TOTAL SKIN HI = 5.2E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10-F.46A
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND 
WATER

GROUND WATER
ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER Vinyl chloride 3.0E-06 NA 1.0E-07 NA 3.1E-06
Bis(2-Ethylhexyl)phthalate 5.4E-07 NA 8.3E-07 NA 1.4E-06
Arsenic 2.3E-04 NA 1.2E-06 NA 2.3E-04
Manganese NA Nervous System 1.4E+00 NA 1.9E-01 1.6E+00

CHEMICAL TOTAL 2.3E-04 -- 1.5E-06 -- 2E-04 1.4E+00 -- 1.9E-01 1.6E+00
Uranium-238+D 2.2E-06 NA NA NA 2.2E-06
Uranium-234 1.9E-06 NA NA NA 1.9E-06
Thorium-230 2.4E-06 NA NA NA 2.4E-06
Radium-226+D 1.4E-05 NA NA NA 1.4E-05
Lead-210 3.2E-05 NA NA NA 3.2E-05
Polonium-210 6.0E-05 NA NA NA 6.0E-05
Thorium-232 4.2E-07 NA NA NA 4.2E-07
Radium-228+D 4.4E-06 NA NA NA 4.4E-06
Thorium-228+D 1.3E-06 NA NA NA 1.3E-06

RADIONUCLIDE TOTAL 1.2E-04 -- -- -- 1E-04 -- -- -- --
EXPOSURE POINT TOTAL 4E-04 1.6E+00

EXPOSURE MEDIUM TOTAL 4E-04 1.6E+00
GROUND 
WATER

AIR INDOOR AIR
Vinyl chloride NA 1.0E-08 NA NA 1.0E-08

CHEMICAL TOTAL -- 1.0E-08 -- -- 2E-08 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 2E-08 0E+00

EXPOSURE MEDIUM TOTAL 2E-08 0E+00
GROUNDWATER TOTAL 4E-04 1.6E+00
RECEPTOR TOTAL 4E-04 1.6E+00

TOTAL RISK ACROSS ALL MEDIA 4E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.6E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/07/12 --
Checked by / Date: JHP 06/08/12 --

--
--
--
--

TOTAL NERVOUS SYSTEM HI = 1.6E+00
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10- OB TOTAL TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD & ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Vinyl chloride 3.7E-05 5.0E-08 1.3E-06 NA 3.8E-05
Bis(2-Ethylhexyl)phthalate 1.0E-06 NA 1.3E-06 NA 2.3E-06
Arsenic 4.3E-04 NA 2.1E-06 NA 4.3E-04 Skin 5.2E+00 NA 2.3E-02 5.2E+00
Cobalt NA Endocrine 4.9E+00 NA 2.1E-02 4.9E+00
Iron NA GI System 2.5E+00 NA 2.5E+00
Manganese NA Nervous System 5.1E+00 NA 5.6E-01 5.6E+00

CHEMICAL TOTAL 4.7E-04 5.0E-08 4.7E-06 -- 5E-04 1.8E+01 -- 6.0E-01 1.8E+01
Uranium-238+D 2.6E-06 NA NA NA 2.6E-06
Uranium-234 2.3E-06 NA NA NA --
Thorium-230 2.9E-06 NA NA NA 2.9E-06
Radium-226+D 1.6E-05 NA NA NA 1.6E-05
Lead-210 3.8E-05 NA NA NA 3.8E-05
Polonium-210 7.2E-05 NA NA NA 7.2E-05

Uranium (Natural) 1.3E-04
Thorium-232 5.0E-07 NA NA NA 5.0E-07
Radium-228+D 5.2E-06 NA NA NA 5.2E-06
Thorium-228+D 1.5E-06 NA NA NA 1.5E-06

Thorium-232 7.2E-06
RADIONUCLIDE TOTAL 1.4E-04 -- -- -- 1E-04 -- -- -- --

EXPOSURE POINT TOTAL 6E-04 0E+00
GROUNDWATER TOTAL 6E-04

RECEPTOR TOTAL 6E-04 1.8E+01
TOTAL RISK ACROSS ALL MEDIA 6E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.8E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 4.9E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. TOTAL GI SYSTEM HI = 2.5E+00
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. --
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. --
Uranium - total carcinogenic risk is the sum of risks for the significant contributors  among: U-238+D, U-235+D, U-234, Ac-227+D, Th-230, Ra-226+D, Pb-210, Bi-210, and Po-210 --
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --

--
TOTAL NERVOUS SYSTEM HI = 5.6E+00

--
--

TOTAL SKIN HI = 5.2E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

ON-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER
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TABLE 10-F.47B
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Trichloroethene 1.4E-05 NA 1.5E-06 NA 1.5E-05 Immune System 3.8E+00 NA 2.3E-01 4.0E+00
Vinyl chloride 3.0E-05 NA 1.0E-06 NA 3.1E-05
1,4-Dioxane 6.7E-05 NA 1.6E-07 NA 6.7E-05
Arsenic 7.5E-05 NA 3.3E-07 NA 7.6E-05 Skin 1.9E+00 NA 8.6E-03 2.0E+00
Cobalt NA Endocrine 9.1E+00 NA 4.0E-02 9.1E+00
Iron NA GI System 4.3E+00 NA 4.3E+00
Manganese NA Nervous System 1.7E+01 NA 1.8E+00 1.8E+01
Uranium NA Kidney 3.2E+00 NA 1.4E-02 3.2E+00
Nitrate as N NA Hematological 1.7E+01 NA 1.7E+01

CHEMICAL TOTAL 1.6E-04 -- 2.1E-06 -- 2E-04 5.5E+01 -- 2.1E+00 5.7E+01
Uranium-238+D 1.8E-06 NA NA NA 1.8E-06
Uranium-234 1.6E-06 NA NA NA 1.6E-06
Actinium-227+D 4.7E-07 NA NA NA 4.7E-07
Thorium-230 2.0E-06 NA NA NA 2.0E-06
Radium-226+D 1.2E-05 NA NA NA 1.2E-05
Lead-210 2.6E-05 NA NA NA 2.6E-05
Bismuth-210 2.9E-07 NA NA NA 2.9E-07
Polonium-210 5.0E-05 NA NA NA 5.0E-05
Thorium-232 5.7E-08 NA NA NA 5.7E-08
Radium-228+D 5.9E-07 NA NA NA 5.9E-07
Thorium-228+D 1.7E-07 NA NA NA 1.7E-07

RADIONUCLIDE TOTAL 9.4E-05 -- -- -- 9E-05 -- -- -- --
EXPOSURE POINT TOTAL 3E-04 5.7E+01

EXPOSURE MEDIUM TOTAL 3E-04 5.7E+01
AIR INDOOR AIR Trichloroethene NA 2.8E-07 NA NA 2.8E-07

Trichloroethene NA Immune System NA 2.0E-01 NA 2.0E-01
Vinyl chloride NA 4.0E-08 NA NA 4.0E-08

CHEMICAL TOTAL -- 2.9E-07 -- -- 3E-07 -- 2.0E-01 -- 2E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 3E-07 2E-01

EXPOSURE MEDIUM TOTAL 3E-07 2E-01
GROUNDWATER TOTAL 3E-04 5.8E+01
RECEPTOR TOTAL 3E-04 5.8E+01

TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 5.8E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.1E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 4.3E+00
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 1.7E+01

TOTAL IMMUNE SYSTEM HI = 4.2E+00
TOTAL KIDNEY HI = 3.2E+00

--
--

TOTAL NERVOUS SYSTEM HI = 1.8E+01
--
--

TOTAL SKIN HI = 2.0E+00
--

GROUND 
WATER

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER
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TABLE 10-F.48B
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND 
WATER

GROUND WATER OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP Trichloroethene 9.7E-06 NA 1.7E-06 NA 1.1E-05

Vinyl chloride 2.4E-06 NA 1.3E-07 NA 2.5E-06
1,4-Dioxane 7.7E-05 NA 2.8E-07 NA 7.7E-05
Arsenic 8.6E-05 NA 4.5E-07 NA 8.6E-05
Cobalt NA Endocrine 2.6E+00 NA 1.4E-02 2.6E+00
Manganese NA Nervous System 4.7E+00 NA 6.2E-01 5.3E+00
Nitrate as N NA Hematological 4.7E+00 NA 4.7E+00

CHEMICAL TOTAL 1.8E-04 -- 2.6E-06 -- 2E-04 1.2E+01 -- 6.3E-01 1.3E+01
Uranium-238+D 9.7E-06 NA NA NA 9.7E-06
Uranium-234 8.4E-06 NA NA NA 8.4E-06
Actinium-227+D 2.5E-06 NA NA NA 2.5E-06
Thorium-230 1.1E-05 NA NA NA 1.1E-05
Radium-226+D 6.1E-05 NA NA NA 6.1E-05
Lead-210 1.4E-04 NA NA NA 1.4E-04
Bismuth-210 1.6E-06 NA NA NA 1.6E-06
Polonium-210 2.7E-04 NA NA NA 2.7E-04
Thorium-232 3.1E-07 NA NA NA 3.1E-07
Radium-228+D 3.1E-06 NA NA NA 3.1E-06
Thorium-228+D 9.1E-07 NA NA NA 9.1E-07

RADIONUCLIDE TOTAL 5.1E-04 -- -- -- 5E-04 -- -- -- --
EXPOSURE POINT TOTAL 7E-04 1.3E+01

EXPOSURE MEDIUM TOTAL 7E-04 1.3E+01
AIR INDOOR AIR Trichloroethene NA 3.8E-07 NA NA 3.8E-07

Vinyl chloride NA 5.0E-09 NA NA 5.0E-09

CHEMICAL TOTAL -- 3.9E-07 -- -- 4E-07 -- -- -- 0E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 4E-07 0E+00

EXPOSURE MEDIUM TOTAL 4E-07 0E+00
GROUNDWATER TOTAL 7E-04 1.3E+01
RECEPTOR TOTAL 7E-04 1.3E+01

TOTAL RISK ACROSS ALL MEDIA 7E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.3E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 2.6E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 --
Checked by / Date: JHP 06/08/12 TOTAL HEMATOLOGICAL HI = 4.7E+00

--
--
--
--

TOTAL NERVOUS SYSTEM HI = 5.3E+00
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER
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TABLE 10-OP BR TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD & ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Trichloroethene 2.3E-05 6.6E-07 3.2E-06 NA 2.7E-05 Immune System 3.8E+00 2.0E-01 2.3E-01 4.2E+00
Vinyl chloride 3.2E-05 4.5E-08 1.1E-06 NA 3.4E-05
1,4-Dioxane 1.4E-04 NA 4.4E-07 NA 1.4E-04
Arsenic 1.6E-04 NA 7.8E-07 NA 1.6E-04 Skin 1.9E+00 NA 8.6E-03 2.0E+00
Cobalt NA Endocrine 9.1E+00 NA 4.0E-02 9.1E+00
Iron NA GI System 4.3E+00 NA 4.3E+00
Manganese NA Nervous System 1.7E+01 NA 1.8E+00 1.8E+01
Uranium NA Kidney 3.2E+00 NA 1.4E-02 3.2E+00
Nitrate as N NA Hematological 1.7E+01 NA 1.7E+01

CHEMICAL TOTAL 3.6E-04 7.1E-07 5.6E-06 -- 4E-04 5.5E+01 -- 2.1E+00 5.7E+01
Uranium-238+D 1.1E-05 NA NA NA 1.1E-05
Uranium-234 1.0E-05 NA NA NA 1.0E-05
Actinium-227+D 3.0E-06 NA NA NA 3.0E-06
Thorium-230 1.3E-05 NA NA NA 1.3E-05
Radium-226+D 7.3E-05 NA NA NA 7.3E-05
Lead-210 1.7E-04 NA NA NA 1.7E-04
Bismuth-210 1.8E-06 NA NA NA 1.8E-06
Polonium-210 3.2E-04 NA NA NA 3.2E-04

Uranium (Natural) 6.0E-04
Thorium-232 3.6E-07 NA NA NA 3.6E-07
Radium-228+D 3.7E-06 NA NA NA 3.7E-06
Thorium-228+D 1.1E-06 NA NA NA 1.1E-06

Thorium-232 5.2E-06
RADIONUCLIDE TOTAL 6.0E-04 -- -- -- 6E-04 -- -- -- --

EXPOSURE POINT TOTAL 1E-03 5.7E+01
GROUNDWATER TOTAL 1E-03 5.8E+01
RECEPTOR TOTAL 1E-03 5.8E+01

TOTAL RISK ACROSS ALL MEDIA 1E-03 TOTAL HAZARD ACROSS ALL MEDIA 5.8E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.1E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. TOTAL GI SYSTEM HI = 4.3E+00
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. TOTAL HEMATOLOGICAL HI = 1.7E+01
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. TOTAL IMMUNE SYSTEM HI = 4.2E+00
Uranium - total carcinogenic risk is the sum of risks for the significant contributors  among: U-238+D, U-235+D, U-234, Ac-227+D, Th-230, Ra-226+D, Pb-210, Bi-210, and Po-210 TOTAL KIDNEY HI = 3.2E+00
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --

--
TOTAL NERVOUS SYSTEM HI = 1.8E+01

--
--

TOTAL SKIN HI = 2.0E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

OFF-PROPERTY BEDROCK 
GROUNDWATER USED AS TAP 

WATER



C:\Users\jpeters\Documents\FILES\Nuclear Metals RI FS EECA\HHRA\BHHRA\Calcs to xfer to M directory\
OP-OB Table 10s.xlsx, SUMMARY-COCs-Child Page 1 of 1 10/26/2012

TABLE 10-F.47A
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - CHILD RESIDENT - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: CHILD RESIDENT
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Trichloroethene 3.7E-05 4.0E-06 NA 4.1E-05 Immune System 1.0E+01 NA 6.1E-01 1.1E+01
1,4-Dioxane 3.5E-05 NA 8.4E-08 NA 3.5E-05
Bis(2-Ethylhexyl)phthalate 2.8E-06 NA 2.7E-06 NA 5.5E-06
Arsenic 4.1E-05 NA 1.8E-07 NA 4.1E-05
Iron NA GI System 4.5E+00 NA 4.5E+00

CHEMICAL TOTAL 1.2E-04 -- 7.0E-06 -- 1E-04 1.5E+01 -- 6.1E-01 1.5E+01
Lead-210 5.9E-07 NA NA NA 5.9E-07
Polonium-210 1.1E-06 NA NA NA 1.1E-06
Thorium-232 5.7E-08 NA NA NA 5.7E-08
Radium-228+D 5.9E-07 NA NA NA 5.9E-07
Thorium-228+D 1.7E-07 NA NA NA 1.7E-07

RADIONUCLIDE TOTAL -- -- -- -- 3E-06 -- -- -- --
EXPOSURE POINT TOTAL 1E-04 1.5E+01

EXPOSURE MEDIUM TOTAL 1E-04 1.5E+01
AIR INDOOR AIR

Trichloroethene NA 7.6E-07 NA NA 7.6E-07 Immune System NA 5.3E-01 NA 5.3E-01

CHEMICAL TOTAL -- 7.6E-07 -- -- 8E-07 -- 5.3E-01 -- 5E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 8E-07 5E-01

EXPOSURE MEDIUM TOTAL 8E-07 5E-01
GROUNDWATER TOTAL 1E-04 1.6E+01
RECEPTOR TOTAL 1E-04 1.6E+01

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 1.6E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 TOTAL GI SYSTEM HI = 4.5E+00
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 1.1E+01
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER
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TABLE 10-F.48A
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - ADULT RESIDENT - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: ADULT RESIDENT
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Trichloroethene 2.6E-05 4.4E-06 NA 3.0E-05 Immune System 2.9E+00 NA 2.7E-01 3.2E+00
1,4-Dioxane 4.0E-05 NA 1.4E-07 NA 4.0E-05
Bis(2-Ethylhexyl)phthalate 3.1E-06 NA 4.8E-06 NA 8.0E-06
Arsenic 4.6E-05 NA 2.4E-07 NA 4.7E-05

CHEMICAL TOTAL 1.2E-04 -- 9.6E-06 -- 1E-04 2.9E+00 -- 2.7E-01 3.2E+00
Lead-210 3.2E-06 NA NA NA 3.2E-06
Polonium-210 6.0E-06 NA NA NA 6.0E-06
Thorium-232 3.1E-07 NA NA NA 3.1E-07
Radium-228+D 3.1E-06 NA NA NA 3.1E-06
Thorium-228+D 9.1E-07 NA NA NA 9.1E-07

RADIONUCLIDE TOTAL 1.2E-05 -- -- -- 1E-05 -- -- -- --
EXPOSURE POINT TOTAL 1E-04 3.2E+00

EXPOSURE MEDIUM TOTAL 1E-04 3.2E+00
AIR INDOOR AIR

Trichloroethene NA 1.3E-06 NA NA 1.3E-06 Immune System NA 3.1E-01 NA 3.1E-01

CHEMICAL TOTAL -- 1.0E-06 -- -- 1E-06 -- 3.1E-01 -- 3E-01

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 1E-06 3E-01

EXPOSURE MEDIUM TOTAL 1E-06 3E-01
GROUNDWATER TOTAL 1E-04 3.5E+00
RECEPTOR TOTAL 1E-04 3.5E+00

TOTAL RISK ACROSS ALL MEDIA 1E-04 TOTAL HAZARD ACROSS ALL MEDIA 3.5E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --

Prepared by / Date: KJC 06/07/12 --
Checked by / Date: JHP 06/08/12 --

TOTAL IMMUNE SYSTEM HI = 3.5E+00
--
--
--
--
--
--
--
--

GROUND 
WATER

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER

GROUND 
WATER

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10-OP OB TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE - TOTAL RESIDENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE
RECEPTOR POPULATION: RESIDENT
RECEPTOR AGE: CHILD & ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES TOTAL

PRIMARY TARGET ORGAN INGESTION INHALATION DERMAL EXPOSURE 
ROUTES TOTAL

GROUND WATER

Trichloroethene 6.3E-05 2.1E-06 8.4E-06 NA 7.3E-05 Immune System 1.0E+01 5.3E-01 6.1E-01 1.1E+01
1,4-Dioxane 7.4E-05 NA 2.3E-07 NA 7.5E-05
Bis(2-Ethylhexyl)phthalate 5.9E-06 NA 7.6E-06 NA 1.3E-05
Arsenic 8.7E-05 NA 4.2E-07 NA 8.8E-05
Iron NA GI System 4.5E+00 NA 4.3E+00

CHEMICAL TOTAL 2.3E-04 2.1E-06 1.7E-05 -- 2E-04 1.5E+01 -- 6.1E-01 1.6E+01
Lead-210 3.8E-06 NA NA NA 3.8E-06
Polonium-210 7.2E-06 NA NA NA 7.2E-06

Uranium (Natural) 1.1E-05
Thorium-232 3.6E-07 NA NA NA 3.6E-07
Radium-228+D 3.7E-06 NA NA NA 3.7E-06
Thorium-228+D 1.1E-06 NA NA NA 1.1E-06

Thorium-232 5.2E-06
RADIONUCLIDE TOTAL 1.6E-05 -- -- -- 2E-05 -- -- -- --

EXPOSURE POINT TOTAL 3E-04 5.7E+01
GROUNDWATER TOTAL 3E-04 5.8E+01
RECEPTOR TOTAL 3E-04 5.8E+01

TOTAL RISK ACROSS ALL MEDIA 3E-04 TOTAL HAZARD ACROSS ALL MEDIA 5.8E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. TOTAL ENDOCRINE HI = 9.1E+00
Risks for trichloroethene are the sum of cancer risks for kidney and Liver/NHL --
Carcinogenic risk is the sum of cancer risks for the child and adult receptors, as presented in the Table 10's for this exposure area. TOTAL GI SYSTEM HI = 4.3E+00
Non-carcinogenic hazard quotient is the hazard quotient for the child receptor, as presented in the Table 10's for this exposure area. TOTAL HEMATOLOGICAL HI = 1.7E+01
The chemicals presented in this table are those that are associated with a total (child plus adult) carcinogenic risk greater than 1x10-6 or a hazard index greater than 1, for this exposure area. TOTAL IMMUNE SYSTEM HI = 4.2E+00
Uranium - total carcinogenic risk is the sum of risks for the significant contributors  among: U-238+D, U-235+D, U-234, Ac-227+D, Th-230, Ra-226+D, Pb-210, Bi-210, and Po-210 TOTAL KIDNEY HI = 3.2E+00
Thorium 232 - total carcinogenic risk is the sum of risks for Th-232, Ra-228+D, and Th-228+D --

--
TOTAL NERVOUS SYSTEM HI = 1.8E+01

--
--

TOTAL SKIN HI = 2.0E+00
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

GROUND 
WATER

OFF-PROPERTY OVERBURDEN 
GROUNDWATER USED AS TAP 

WATER
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TABLE 10-F.65
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE SW/SD-3 - COOLING POND - CHILD ABUTTING RESIDENT/RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTUER SW/SD-3 - COOLING POND
RECEPTOR POPULATION: ABUTTING RESIDENT/RECREATIONAL VISITOR
RECEPTOR AGE:  CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

 
INGESTION INHALATION DERMAL

EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SEDIMENT SEDIMENT COOLING POND Aroclor-1254 Immune System 1.7E+01 NA 5.7E+00 2.3E+01
EXPOSURE POINT TOTAL 0E+00 1.7E+01 5.7E+00 2.3E+01

EXPOSURE MEDIUM TOTAL 0E+00 1.7E+01 5.7E+00 2.3E+01

SURACE WATER SURFACE WATER COOLING POND
EXPOSURE POINT TOTAL 0E+00 4E-03

EXPOSURE MEDIUM TOTAL 0E+00 4E-03

RECEPTOR TOTAL 0E+00 2.3E+01
TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2.3E+01

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 2.3E+01
--
--
--
--
--
--
--
--

EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICALMEDIUM
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TABLE 10-F.77
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL
EXTERNAL 

(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA
Aroclor-1254 Immune System 2.4E+00 NA 9.3E-01 3.3E+00

CHEMICAL TOTAL -- -- 2.4E+00 -- 9.3E-01 3E+00

RADIONUCLIDE TOTAL -- -- -- --
EXPOSURE POINT TOTAL 0E+00 3E+00

EXPOSURE MEDIUM TOTAL 0E+00 3E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA
Aroclor-1254 NA -- NA

CHEMICAL TOTAL -- -- -- -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 3E+00

RECEPTOR TOTAL 0E+00 3.3E+00
TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 3.3E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/24/12 --
Checked by / Date: JHP 05/29/12 --

TOTAL IMMUNE SYSTEM HI = 3.3E+00
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM

EXPOSURE 
MEDIUM
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TABLE 10-F.78
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN

INGESTION INHALATION DERMAL
EXPOSURE 

ROUTES 
TOTAL

SOIL SUBSURFACE SOIL AOI 8 SWEEPINGS AREA Kidney -- NA --
Immune System 1.4E+00 NA 5.4E-01 1.9E+00

Skin -- NA --

CHEMICAL TOTAL -- -- 1.4E+00 -- 5.4E-01 2E+00

RADIONUCLIDE TOTAL -- -- -- --
EXPOSURE POINT TOTAL 0E+00 2E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA
Aroclor-1254 NA -- NA

CHEMICAL TOTAL -- -- -- -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 2E+00

RECEPTOR TOTAL 0E+00 1.9E+00
TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 1.9E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/30/12 --
Checked by / Date: JHP 05/31/12 --

TOTAL IMMUNE SYSTEM HI = 1.9E+00
--
--
--
--
--
--
--
--

EXPOSURE 
POINT

CHEMICALMEDIUM EXPOSURE 
MEDIUM
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TABLE 10-F.81
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL 

AREA EAST
Uranium Kidney 3.9E+00 NA 3.9E+00

CHEMICAL TOTAL -- -- 3.9E+00 -- -- 4E+00
NA NA NA

RADIONUCLIDE TOTAL -- --
EXPOSURE POINT TOTAL 0E+00 4E+00

EXPOSURE MEDIUM TOTAL 0E+00 4E+00

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST
Uranium Kidney NA 2.1E-05 NA 2.1E-05

CHEMICAL TOTAL -- -- -- -- 2.1E-05 -- 2E-05
0 NA NA

RADIONUCLIDE TOTAL -- -- -- -- -- -- --
EXPOSURE POINT TOTAL 0E+00 2E-05

EXPOSURE MEDIUM TOTAL 0E+00 2E-05
SOIL TOTAL 0E+00 4E+00
RECEPTOR TOTAL 0E+00 3.9E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 3.9E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 --

--
TOTAL KIDNEY HI = 3.9E+00

--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.82
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL
     

AREA EAST
Aroclor-1254 Immune System 2.7E+00 NA 1.0E+00 3.7E+00
Uranium Kidney 1.6E+00 NA 1.6E+00

CHEMICAL TOTAL -- -- 4.3E+00 -- 1.0E+00 5E+00
NA NA NA

RADIONUCLIDE TOTAL -- --
EXPOSURE POINT TOTAL 0E+00 5E+00

EXPOSURE MEDIUM TOTAL 0E+00 5E+00

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST
Aroclor-1254 NA -- NA
Uranium Kidney NA 8.7E-06 NA 8.7E-06

CHEMICAL TOTAL -- -- -- -- 8.7E-06 -- 9E-06
NA NA NA

RADIONUCLIDE TOTAL -- -- -- -- -- -- --
EXPOSURE POINT TOTAL 0E+00 9E-06

EXPOSURE MEDIUM TOTAL 0E+00 9E-06
SOIL TOTAL 0E+00 5E+00
RECEPTOR TOTAL 0E+00 5.3E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 5.3E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/31/12 --
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 3.7E+00
TOTAL KIDNEY HI = 1.6E+00

--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.95
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND

Aroclor-1260 Immune System 4.1E+00 NA 1.6E+00 5.7E+00

CHEMICAL TOTAL -- -- 4.1E+00 -- 1.6E+00 6E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00
EXPOSURE POINT TOTAL 0E+00 6E+00

EXPOSURE MEDIUM TOTAL 0E+00 6E+00

SOIL AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND

Aroclor-1260 NA -- NA

CHEMICAL TOTAL -- -- -- -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 6E+00
RECEPTOR TOTAL 0E+00 5.7E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 5.7E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 5.7E+00
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM



C:\Users\jpeters\Documents\FILES\Nuclear Metals RI FS EECA\HHRA\BHHRA\Calcs to xfer to M directory\
Rec Vis Table 10s - 121025.xls, B2 SO CH RES VIS Page 1 of 1 10/26/2012

TABLE 10-F.96
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL
Aroclor-1260 Immune System 2.3E+00 NA 9.2E-01 3.3E+00

CHEMICAL TOTAL 2.3E+00 -- 9.2E-01 3E+00

RADIONUCLIDE TOTAL
EXPOSURE POINT TOTAL 0E+00 3E+00

EXPOSURE MEDIUM TOTAL 0E+00 3E+00
SOIL AIR

Aroclor-1260 NA -- NA

CHEMICAL TOTAL -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 3E+00
RECEPTOR TOTAL 0E+00 3.3E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 3.3E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

TOTAL IMMUNE SYSTEM HI = 3.3E+00
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

AOI 2 & 4 SOILS AREA AT 
COOLING POND

DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND
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TABLE 10-F.155
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 1 HOLDING BASIN Uranium Kidney 1.5E+00 NA -- 1.5E+00

CHEMICAL TOTAL -- -- 1.5E+00 -- -- 2E+00
NA NA NA

RADIONUCLIDE TOTAL -- --
EXPOSURE POINT TOTAL 0E+00 2E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00

SOIL AIR
DUST AT AOI 1 HOLDING 

BASIN Uranium Kin NA 7.80E-06 NA 7.8E-06

CHEMICAL TOTAL -- -- -- -- -- -- 8E-06

RADIONUCLIDE TOTAL -- -- -- -- -- -- --
EXPOSURE POINT TOTAL 0E+00 8E-06

EXPOSURE MEDIUM TOTAL 0E+00 2E+00
SOIL TOTAL 0E+00 2E+00
RECEPTOR TOTAL 0E+00 2E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

KIDNEY 1.5E+00
--
--
--
--
--
--
--
--

EXPOSURE 
POINT CHEMICALMEDIUM EXPOSURE 

MEDIUM
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TABLE 10-F.156
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B5 - AOI 1 HOLDING BASIN - CHILD RECREATIONAL VISITOR - CHILD

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B5 - AOI 1 HOLDING BASIN
RECEPTOR POPULATION: CHILD RECREATIONAL VISITOR
RECEPTOR AGE: CHILD

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL AOI 1 HOLDING BASIN Uranium Kidney 1.7E+00 NA 1.7E+00

CHEMICAL TOTAL -- -- 1.7E+00 -- -- 2E+00
NA NA NA

RADIONUCLIDE TOTAL -- --
EXPOSURE POINT TOTAL 0E+00 2E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00

SOIL AIR
DUST AT AOI 1 HOLDING 

BASIN Uranium Kin NA 9.30E-06 NA 9.3E-06

CHEMICAL TOTAL -- -- -- -- -- -- 9E-06

RADIONUCLIDE TOTAL -- -- -- -- -- -- --
EXPOSURE POINT TOTAL 0E+00 9E-06

EXPOSURE MEDIUM TOTAL 0E+00 2E+00
SOIL TOTAL 0E+00 2E+00
RECEPTOR TOTAL 0E+00 2E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 06/01/12 --
Checked by / Date: JHP 06/04/12 --

KIDNEY 1.7E+00
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL



TABLE 10-F-A6 COM WRKR TOTAL
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - OUTDOOR WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: OUTDOOR WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL AREA 

EAST Benzo(a)pyrene 6.0E-07 NA 5.2E-07 NA 1.1E-06
Aroclor-1254 1.2E-06 NA 1.1E-06 NA 2.3E-06
Arsenic 2.4E-06 NA 2.9E-06 NA 2.9E-06

CHEMICAL TOTAL 4.7E-06 -- 2.5E-06 -- 7E-06 -- -- -- 0E+00

Uranium-238+D 6.9E-06 NA NA 1.4E-04 1.5E-04
Uranium-235+D 6.9E-08 NA NA 8.5E-06 8.6E-06
Uranium-234 9.3E-07 NA NA 5.2E-08 9.8E-07
Thorium-232 2.1E-08 NA NA 9.6E-10 2.2E-08
Radium-228+D 1.6E-07 NA NA 1.3E-05 1.3E-05
Thorium-228+D 4.0E-08 NA NA 2.2E-05 2.2E-05

RADIONUCLIDE TOTAL 7.2E-06 -- -- 1.8E-04 2E-04

EXPOSURE POINT TOTAL 2E-04 0E+00

EXPOSURE MEDIUM TOTAL 2E-04 0E+00

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST Benzo(a)pyrene NA 6.0E-12 NA NA 6.0E-12
Aroclor-1254 NA 2.2E-11 NA NA 2.2E-11
Arsenic NA 4.6E-10 NA NA 4.6E-10

CHEMICAL TOTAL -- 2.9E-08 -- -- 1E-10 -- -- -- 0E+00

Uranium-238+D NA 3.6E-08 NA NA 3.6E-08
Uranium-235+D NA 5.0E-10 NA NA 5.0E-10
Uranium-234 NA 7.5E-09 NA NA 7.5E-09
Thorium-232 NA 3.9E-10 NA NA 3.9E-10
Radium-228+D NA 4.7E-11 NA NA 4.7E-11
Thorium-228+D NA 1.3E-09 NA NA 1.3E-09

RADIONUCLIDE TOTAL -- 4.6E-08 -- -- 5E-08 -- -- -- --

EXPOSURE POINT TOTAL 5E-08 0E+00

EXPOSURE MEDIUM TOTAL 5E-08 0E+00

SOIL TOTAL 2E-04 0E+00
RECEPTOR TOTAL 2E-04 --

TOTAL RISK ACROSS ALL MEDIA 2E-04 TOTAL HAZARD ACROSS ALL MEDIA --

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 --

--
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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TABLE 10-F.138
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A5 - AOI 8 SWEEPINGS AREA - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A5 - AOI 8 SWEEPINGS AREA
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL
EXTERNAL 

(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL AOI 8 SWEEPINGS AREA Aroclor-1254 NA Immune System 1.0E+00 NA 4.4E-01 1.4E+00
Aroclor-1260 NA Immune System 1.5E-01 NA 6.4E-02 2.1E-01

CHEMICAL TOTAL -- -- 0E+00 1.2E+00 -- 5.0E-01 2E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00

SOIL AIR
DUST AT AOI 8 SWEEPINGS 

AREA Aroclor-1254 NA NA NA 0.0E+00 NA -- NA
Aroclor-1260 NA -- NA NA NA -- NA

CHEMICAL TOTAL -- -- -- 0E+00 -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 2E+00

RECEPTOR TOTAL 0E+00 2E+00
TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/24/12 --
Checked by / Date: JHP 05/29/12 --

--
TOTAL IMMUNE SYSTEM 1.7E+00

--
--
--
--
--
--
--

EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICALMEDIUM
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TABLE 10-F.140
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 7 & 11 INDUSTRIAL 

AREA EAST Uranium Kidney 1.3E+00 NA -- 1.3E+00

CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 1E+00

RADIONUCLIDE TOTAL 1.2E-06 -- -- 6.2E-06 0E+00
EXPOSURE POINT TOTAL 0E+00 1E+00

EXPOSURE MEDIUM TOTAL 0E+00 1E+00
SOIL AIR

Uranium Kidney 5.7E-02 5.7E-02
CHEMICAL TOTAL -- -- -- -- 0E+00 -- -- -- 6E-02
Uranium-238+D NA NA NA 1.0E-06

RADIONUCLIDE TOTAL -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 1E+00
SOIL TOTAL 0E+00 1E+00
RECEPTOR TOTAL 0E+00 1.4E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 1.4E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/25/12 --
Checked by / Date: JHP 05/29/12 KIDNEY 1.4E+00

--
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL

DUST AT AOI 7 & 11 
INDUSTRIAL AREA EAST
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TABLE 10-F.141
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE A6 - AOI 7 & 11 INDUSTRIAL AREA EAST
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL
      

EAST Aroclor-1254 NA NA Immune System 1.2E+00 NA 4.9E-01 1.7E+00

CHEMICAL TOTAL -- -- 0E+00 1.2E+00 -- 4.9E-01 2E+00
NA NA NA NA NA

RADIONUCLIDE TOTAL -- --
EXPOSURE POINT TOTAL 0E+00 2E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00

SOIL AIR
DUST AT AOI 7 & 11 

INDUSTRIAL AREA EAST Aroclor-1254 NA

CHEMICAL TOTAL -- -- -- -- -- -- 0E+00
NA NA NA

RADIONUCLIDE TOTAL -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 2E+00

RECEPTOR TOTAL 0E+00 1.7E+00
TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 1.7E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/31/12 --
Checked by / Date: JHP 06/01/12 --

TOTAL IMMUNE SYSTEM HI = 1.7E+00
--
--
--
--
--
--
--
--

EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICALMEDIUM
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TABLE 10-F.147
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Aroclor-1260 NA NA Immune System 1.8E+00 NA 7.6E-01 2.6E+00

CHEMICAL TOTAL -- -- 0E+00 1.8E+00 -- 7.6E-01 3E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00
EXPOSURE POINT TOTAL 0E+00 3E+00

EXPOSURE MEDIUM TOTAL 0E+00 3E+00

SOIL AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND Aroclor-1260 NA NA NA

CHEMICAL TOTAL -- -- -- 0E+00 -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 3E+00
RECEPTOR TOTAL 0E+00 2.6E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2.6E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 2.6E+00
--
--
--
--
--
--
--
--

EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICALMEDIUM
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TABLE 10-F.148
RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE - FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND - CONSTRUCTION WORKER - ADULT

BASELINE HUMAN HEALTH RISK ASSESSMENT
NUCLEAR METALS, INC.

CONCORD, MA

SCENARIO TIMEFRAME: FUTURE B2 - AOI 2 & 4 SOILS AREA AT COOLING POND
RECEPTOR POPULATION: CONSTRUCTION WORKER
RECEPTOR AGE: ADULT

CARCINOGENIC RISK NON-CARCINOGENIC HAZARD QUOTIENT 

INGESTION INHALATION DERMAL EXTERNAL 
(RADIATION)

EXPOSURE 
ROUTES 
TOTAL

PRIMARY TARGET 
ORGAN INGESTION INHALATION DERMAL

EXPOSURE 
ROUTES 
TOTAL

SOIL SUBSURFACE SOIL
AOI 2 & 4 SOILS AREA AT 

COOLING POND Aroclor-1254 NA NA Immune System 2.4E-01 NA 1.0E-01 3.4E-01
Aroclor-1260 NA NA Immune System 1.0E+00 NA 4.3E-01 1.4E+00

CHEMICAL TOTAL -- -- 0E+00 1.2E+00 -- 5.3E-01 2E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00
EXPOSURE POINT TOTAL 0E+00 2E+00

EXPOSURE MEDIUM TOTAL 0E+00 2E+00

SOIL AIR
DUST AT AOI 2 & 4 SOILS 
AREA AT COOLING POND Aroclor-1260 NA NA NA

Aroclor-1254 NA NA MA
CHEMICAL TOTAL -- -- -- 0E+00 -- -- -- 0E+00

RADIONUCLIDE TOTAL -- -- -- -- 0E+00 -- -- -- --
EXPOSURE POINT TOTAL 0E+00 0E+00

EXPOSURE MEDIUM TOTAL 0E+00 0E+00
SOIL TOTAL 0E+00 2E+00
RECEPTOR TOTAL 0E+00 2E+00

TOTAL RISK ACROSS ALL MEDIA 0E+00 TOTAL HAZARD ACROSS ALL MEDIA 2E+00

NOTES: --
NC - Not carcinogenic by this exposure route. --
NA - Not applicable; exposure route not applicable for this chemical/exposure medium. --
-- - Not calculated; dose-response data and/or dermal absorption values are not available. --

--
Prepared by / Date: KJC 05/29/12 --
Checked by / Date: JHP 05/30/12 --

TOTAL IMMUNE SYSTEM HI = 1.8E+00
--
--
--
--
--
--
--
--

MEDIUM EXPOSURE 
MEDIUM

EXPOSURE 
POINT CHEMICAL
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